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Introduction And Summary 
 

“Why not legalize weed and make some money?” 
- Mos Def on Bill Maher’s Real Time 

 
HEMP FOR VICTORY:  THE TRILLION DOLLAR CROP is the fifth in the 

HEMP FOR VICTORY series of books I’m writing from the USA Hemp  
Museum that I founded.  Currently I enjoy being the museum’s Curator. 

THE TRILLION DOLLAR CROP focuses on how to use hemp and com-
mon sense finance to help heal our economic crisis. 

 
“When tillage begins, other arts follow.   

The farmers, therefore, are the founders of human civilization.” 
-Daniel Webster, lawyer and politician  

 
We are entering the Emerald Age of Hemp.  What this new age will be 

like is being expressed in our series Hemp for Victory?  What is this vi-
sion worth?  What is a global warming solution worth?  What is a wonder 
herb worth?  What is hemp paper worth?  What are hemp building materi-
als worth?  What is clean air worth?  What is a healthy economy worth? 

This document is a synthesis of two ideas.   
The first is our decades of hemp experience backed by papers, 

online articles, excerpts from books and exhibits from the hemp museum, 
making the case for the return to the hemp plant as a part of the solution 
to the economic problems left over from Industrial Age greed.  These 
problems include global warming, dependency on foreign fossil fuels for 
energy, sustainable resource development, a stable economy and more.  
You can’t eat machines.  We here at the USA Hemp Museum know hemp 
and you can eat hemp.  And we can live, survive and thrive with hemp.   

The second idea is to explore how a new system of finance and bank-
ing can help pave the way and pay for the transition to hemp as a home-
grown resource.  Added to this are other exhibits found at the USA Hemp 
Museum I’ve collected over the past 40 years.  Sometimes a picture is 
worth more than it appears.  For example, the picture of homemade 
hemp pressboard (right) represents the 
three billion dollar pressboard industry 
of Oregon now using precious trees we 
need for survival.   

Let’s open the doors to the  
prosperous age of hemp, nature’s  
solution. 

www.hempmuseum.org
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Hemp Economics 
 

 
 

A hemped economy is a healthy economy.  Imagine an emerald 
plant that grows in 90-150 days, can be used to make over 50,000 prod-
ucts such as all our paper, can eliminate dependence on foreign energy 
sources, actually reverse global warming and can be implemented, as 
Willie Nelson says, with NO WAR REQUIRED.  Such is the amazing 
hemp plant that can help turn our current economic mess into an eco-
nomic cornucopia of job, business, and other taxable income opportuni-
ties.  

Since one purpose of this book series is to educate the public about 
how hemp can help in the immediate financial crisis, we have named 
the series after the successful World War II Hemp for Victory campaign.  
During the WWII crisis, the lack of fiber for our military, for rope, can-
vas, boot thread, fire hose, tents, etc., was so critical that hemp farm-
ers and their sons were exempt from military duty.  In two years, 
350,000 acres of hemp was harvested for the war effort.  We can do this 
now for our survival as a planet.  

Our government, despite the worldwide resurgence of hemp, still 
calls all varieties of hemp by the mongrel name marijuana, which we 
still use to denote the medical/recreational industry that has remained 
as a black-market staple for the past 70 plus years.  We made a good 
case in our first book of the series HEMP FOR VICTORY:  A GLOBAL 
WARMING SOLUTION that the outlawing and prohibition of hemp could 
be seen as a major cause of the problem of global warming, insuring 
that we would be hooked up to the fossil fuel pipeline for those 72 years. 

The federal government still evades the economic potential of 
hemp, although we have faith that the Obama administration will see the 
light and change policy from prohibition to freedom so we can get on 
with healing the planet.  The government is worried about such non-
sense as “uncertainty… and the potential for oversupply” as seen be-
low: 

www.hempmuseum.org
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Industrial Hemp In The United States: 
Status And Market Potential Abstract 

 
Industrial hemp has been the focus of official interest in several 

States. However, hemp and marijuana are different varieties of Cannabis 
sativa, which is classified as a controlled substance in the United States. 
With Canada now allowing hemp production, questions have been raised 
about the demand for hemp products. U.S. markets for hemp fiber 
(specialty textiles, paper, and composites) and seed (in food or crushed 
for oil) are, and will likely remain, small, thin markets. Uncertainty about 
long run demand for hemp products and the potential for oversupply dis-
counts the prospects for hemp as an economically viable alternative crop 
for American farmers. 

Keywords: industrial hemp, markets, bast fiber, hurds, seed, oil. 
www.ers.usda.gov/publications/ages001E/ages001E.pdf 

As long as the planet earth is in peril there can be no oversupply of 
biomass crops such as hemp.   In plain terms hemp is a carbon source 
that far surpasses fossil fuels (crude oil, coal, and natural gas) by being 
renewable and sustainable and capable of reversing global warming. 

 
“You dial me on Google and 10,000 sites will say I'm an exaggerating 

liar because I've long believed—for over 30 years—that when you see the 
planetary life support system getting messed up, you don't wait for full 
99% certainty. You slow it down. We buy fire insurance when there's less 
than a 1% chance our house is going to burn down. We have a military, 
and although I may not like everything we do with it, I don't know anybody 
who says you should get rid of it because you have security precautions 
against only very low probability—but potentially dangerous—threats. 
Well, the climate change threat is not 1%. It's better than 50% for really 
significant trouble, and maybe 10% for absolutely catastrophic trouble. 
What kind of crazy person would take that chance when you can fix it 
relatively easily? By which I mean below the growth rate of the GDP.” 

- Stephen Schneider, Climate Scientist, APR/MAY, 2006.  SEED MAG. 
 
Hemp has an incredible history which can be found on our USA 

Hemp Museum website’s History Room.  A brief overview of that history 
shows hemp as the first textile crop planted by humans.  Remnants of 
hemp fabric date back 8-9 thousand years.  Hemp medicines are 5,000 
years old, as is the Chinese symbol for hemp.  The first true paper from 
pulp was of hemp two thousand years ago and the first printing was done 

www.hempmuseum.org
www.ers.usda.gov/publications/ages001E/ages001E.pdf
www.hempmuseum.org
www.ers.usda.gov/publications/ages001E/ages001E.pdf
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on hemp paper.  The hemp ropes and sails of ships of commerce and 
world exploration go back 6,000 years.  These ships of wood and hemp 
brought us to America, provided the raw materials that started the abun-
dance in the new world.  That abundance included hemp paper on which 
to write our laws and hemp fiber to make our flags over hundreds of 
years, right here in the good old U.S.A.  And the U.S. Government calls it 
marijuana. 

Financing The Hemp Revolution 
 

“Action is the foundational key to all success.” 
Pablo Picasso (1881-1973) 

 
Little did we know a couple of years ago that the cover of our first 

book HEMP FOR VICTORY:  A GLOBAL WARMING SOLUTION would be 
so prophetic?   “Leave the depression behind, buy a hemp farm,” read 
the cover picture painted during the great depression.   

Now another economic catastrophe is upon us.  Our economic sys-
tem has failed us.  Our banking systems, indeed the banking systems of 
the world, are bankrupt.  Now is the time for action if we wish to succeed 
in getting out of this economic trouble-this new depression. 

We have been from the start of the United States, fighting off at-
tempts by those who want us controlled by a central banking system that 
began hundreds of years ago in Europe. 

We are not economists here at the USA Hemp Museum, but that 
might be a blessing in that we do not speak fluent financial language.  We 
hope to rely on other researchers and people’s ideas to work out the 
method of financing the transition from fossil fuels to hemp.  For history 
and a working knowledge of the banking system, we recommend “THE 
WEB OF DEBT:  The Shocking Truth About Our Money System And How 
We Can Break Free,” by Ellen Hodgson Brown, J.D., 2008 (529 pages).   

 
“The real truth is…that a financial element in the large centers has 
owned the Government ever since the days of Andrew Jackson.” 

-President Franklin D. Roosevelt, 1933.  (THE WEB OF DEBT) 
 

Because we live and work in California, we hope to use our state to 
create a model for both growing and financing the hemp revolution in the 
U.S.A.  We have a lot of catching up to do with other countries on the 
growing part, but we know what needs to be done and that it needs to be 
done as soon as possible. 

www.hempmuseum.org
www.hempmuseum.org
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We here acknowledge that North Dakota has also blazed a trail for 

these “state’s rights” questions, both by suing the Federal government 
for hemp growing and having a state bank to help finance their hemp 
revolution. 

 

 
 

Being the eighth largest economy in the world, California is more 
than a model for the rest of the country.  When things happen in Califor-
nia, the world is affected.  We the people brought back medical mari-
juana from 60 years of prohibition in 1996. 

The great seal of the State of California has seven examples of hemp 
- four sailing ships (80 tons each), prospector’s clothes, donkey’s rope 
and pack, the Roman toga. 

In California, the people hold all the power.  And because I live in 
California and have been active in the legal aspects of our rights and 
Constitution, I believe we can do what needs to be done.   

www.hempmuseum.org
www.hempmuseum.org
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It’s in the California Constitution.  And we know how to exercise that 
Constitutional power – by initiative.  And here we hope to offer examples 
of initiatives on each part of this book: legalizing and growing hemp; start 
a state bank to get us out of debt and pay for the hemp revolution.  Cali-
fornia needs a state bank. 

How this all comes about is not as important as that it does come 
about and fast.  It is no coincidence that hemp is green and so is our 
money.  It is our hope that the subject of hemp economics flourishes.   

 
We had to borrow the picture above of a hemp field  

because the American farmer is prohibited from growing 
hemp, as our government calls it all marijuana. 

Photo from the 
USA Hemp Museum Exhibit 

at the historic, first 
THC Expo 

20,000+ Customers 
 

The largest convention  
of its kind in the US 

 
www.thcexpo.com 

www.hempmuseum.org
www.thcexpo.com
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I.  HEMP ECONOMICS 
 

Our species evolved from animal obscurity 
to world dominant species with hemp at its side.  
The following articles in this section explore the 
possibilities for using hemp in the economy of 
the 21st Century and beyond.  And there is no 
time like the present to begin the hemp revolu-
tion in the United States.  The hemp revolution of 
the early 1900’s was cut short by the prohibition 
of the plant.  Those responsible were the same 
kind of bankers, corporate giants and corrupt 
politicians that have driven us into the present 
depression of 2009.   

The hemp revolution goes on outside our borders.  We are the only 
member of the G-8 group of industrialized nations that still ban the grow-
ing of the hemp plant.  The world and the United States have an undeni-
able history of hemp growing.  See our History Room in the virtual mu-
seum. 

Note: There was so little public 
attention and notice of the need 
for a ban on marijuana, or the 
resulting legislation (Marihuana 
Tax Act of 1937), that the edi-
tors apparently did not realize 
that it had already been out-
lawed when they published the 
article below.  What was the 
hemp crop worth in 1938 dol-
lars?  It was the first time that a 
billion dollars had been associ-
ated with an agricultural crop. 

 
Cannabis indica was  

a medicine in  
Lincoln’s time. 

This bottle label is a  
USA Hemp Museum  

exhibit. 

www.hempmuseum.org
www.hempmuseum.org
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“New Billion Dollar Crop” 
by Popular Science - February, 1938  

 
 
AMERICAN farmers are 

promised a new cash crop with 
an annual value of several hun-
dred million dollars, all because 
a machine has been invented 
which solves a problem more 
than 6,000 years old. It is hemp, 
a crop that will not compete 
with other American products.  

Instead, it will displace im-
ports of raw material and manu-
factured products produced by 
underpaid coolie and peasant 
labor and it will provide thou-
sands of jobs for American 
workers throughout the land.  

The machine which makes 
this possible is designed for re-
moving the fiber-bearing cortex 
from the rest of the stalk, mak-
ing hemp fiber available for use 
without a prohibitive amount of 
human labor. Hemp is the stan-
dard fiber of the world. It has 
great tensile strength and dura-
bility. It is used to produce more than 5,000 textile products, ranging 
from rope to fine laces, and the woody "hurds" remaining after the fiber 
has been removed contain more than seventy-seven per cent cellulose, 
and can be used to produce more than 25,000 products, ranging from dy-
namite to Cellophane.  

Machines now in service in Texas, Illinois, Minnesota and other 
states are producing fiber at a manufacturing cost of half a cent a pound, 
and are finding a profitable market for the rest of the stalk. Machine op-
erators are making a good profit in competition with coolie-produced for-
eign fiber while paying farmers fifteen dollars a ton for hemp as it comes 
from the field.  

www.hempmuseum.org
www.hempmuseum.org
www.hempmuseum.org
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From the farmers' point of view, hemp is an easy crop to grow and 
will yield from three to six tons per acre on any land that will grow corn, 
wheat, or oats. It has a short growing season, so that it can be planted 
after other crops are in. It can be grown in any state of the union. The 
long roots penetrate and break the soil to leave it in perfect condition for 
the next year's crop. The dense shock of leaves, eight to twelve feet 
above the ground, chokes out weeds. Two successive crops are enough 
to reclaim land that has been abandoned because of Canadian thistles or 
quack grass.  

Under old methods, hemp was cut and allowed to lie in the fields for 
weeks until it "retted" enough so the fibers could be pulled off by hand. 
Retting is simply rotting as a result of dew, rain and bacterial action. Ma-
chines were developed to separate the fibers mechanically after retting 
was complete, but the cost was high, the loss of fiber great, and the qual-
ity of fiber comparatively low.  

With the new machine, known as a decorticator, hemp is cut with a 
slightly modified grain binder. It is delivered to the machine where an 
automatic chain conveyor feeds it to the breaking arms at the rate of two 
or three tons per hour. The hurds are broken into fine pieces which drop 
into the hopper, from where they are delivered by blower to a baler or to 
truck or freight car for loose shipment. The fiber comes from the other 
end of the machine, ready for baling.  

From this point on almost anything can happen. The raw fiber can be 
used to produce strong twine or rope, woven into burlap, used for carpet 
warp or linoleum backing or it may be bleached and refined, with resin-
ous by-products of high commercial value. It can, in fact, be used to re-
place the foreign fibers which now flood our markets.  

Thousands of tons of hemp hurds are used every year by one large 
powder company for the manufacture of dynamite and TNT. A large pa-
per company, which has been paying more than a million dollars a year in 
duties on foreign-made cigarette papers, now is manufacturing these pa-
pers from American hemp grown in Minnesota. A new factory in Illinois is 
producing fine bond papers from hemp. The natural materials in hemp 
make it an economical source of pulp for any grade of paper manufac-
tured and the high percentage of alpha cellulose promises an unlimited 
supply of raw material for the thousands of cellulose products our chem-
ists have developed.  

It is generally believed that all linen is produced from flax. Actually, 
the majority comes from hemp--authorities estimate that more than half 
of our imported linen fabrics are manufactured from hemp fiber. Another 
misconception is that burlap is made from hemp. Actually, its source is 

www.hempmuseum.org
www.hempmuseum.org
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usually jute, and practically all of the burlap we use is woven by laborers 
in India who receive only four cents a day. Binder twine is usually made 
from sisal which comes from Yucatan and East Africa.  

All of these products, now imported, can be produced from home- 
grown hemp. Fish nets, bow strings, canvas, strong rope, overalls, dam-
ask tablecloths, fine linen garments, towels, bed linen and thousands of 
other everyday items can be grown on American farms.  

Our imports of foreign fabrics and fibers average about 
$200,000,000 per year; in raw fibers alone we imported over $50,000,000 
in the first six months of 1937. All of this income can be made available 
for Americans.  

The paper industry offers 
even greater possibilities. As an 
industry it amounts to over 
$1,000,000,000 a year, and of 
that eighty per cent is imported. 
But hemp will produce every 
grade of paper, and government 
figures estimate that 10,000 
acres devoted to hemp will pro-
duce as much paper as 40,000 
acres of average pulp land.  

One obstacle in the onward march of hemp is the reluctance of farm-
ers to try new crops. The problem is complicated by the need for proper 
equipment a reasonable distance from the farm. The machine cannot be 
operated profitably unless there is enough acreage within driving range 
and farmers cannot find a profitable market unless there is machinery to 
handle the crop. Another obstacle is that the blossom of the female hemp 
plant contains marijuana, a narcotic, and it is impossible to grow hemp 
without producing the blossom. Federal regulations now being drawn up 
require registration of hemp growers, and tentative proposals for pre-
venting narcotic production are rather stringent.  

However, the connection of hemp as a crop and marijuana seems to 
be exaggerated. The drug is usually produced from wild hemp or loco-
weed which can be found on vacant lots and along railroad tracks in 
every state. If federal regulations can be drawn to protect the public 
without preventing the legitimate culture of hemp, this new crop can add 
immeasurably to American agriculture and industry.  

"Popular Mechanics Magazine" can furnish the name and address of 
the maker of, or dealer in, any article described in its pages. If you wish 
this information, write to the Bureau of Information, enclosing a stamped, 
self-addressed envelope.  *End Article* 

Guttenberg Bible Guttenberg Bible Guttenberg Bible    
500 years old 500 years old 500 years old    

printed on hemp paperprinted on hemp paperprinted on hemp paper   

www.hempmuseum.org
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The 1914 $10 Bill 
 

        Here’s a few interesting facts 
from the great hemp activists at the 
Willie Nelson Peace Research Insti-
tute that he founded with his 
friends Liz and Jay Greathouse of 
Raw Materials Econ on their A 
PEACEFUL SOLUTION site:  
        ‘As the 1914 $10 Federal Re-
serve Note left shows, agriculture 
once seemed like part of a bounti-
ful future for America. Hemp can 
be used to make virtually anything 
that is currently made of cotton, 
timber or petroleum. 
 

Newspaper tycoon William Randolph Hearst owned millions of acres 
of timber land and led the crusade to ban hemp. 

Pierre DuPont not only held the patent rights to the sulfuric acid 
wood pulp paper process but also patented nylon rope made from syn-
thetic petrochemicals. Treasury Secretary Andrew Mellon was DuPont’s 
backer and instrumental in criminalizing hemp. 

Hemp was criminalized to protect the big money interests in the tim-
ber, petrochemical and cotton industries. 

As the current political and economic conditions force many to won-
der how we got here, more and more people seem willing to look at what 
we have lost. All the promised benefits of hemp are still possible to real-
ize. 

The article below indicates that the technology to better process and 
utilize hemp was just becoming available when the special interest 
groups managed to get it criminalized. 

As you read this old article perhaps it will occur to you that now is 
the time to decriminalize hemp so that we may all benefit from hemp 
products.’ 

 

WWW.WILLIENELSON.COM 
WWW.WILLIENELSONPRI.COM 

WWW.RAWMATERIALSECON.COM 
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The promise of hemp was lost in the lies and deception of the Mari-
juana Tax Act of 1937.  Just five years later the Hemp for Victory program 
was started as a part of the World War II effort.  In fear of incendiary 
bombs floated by balloon from Japan the hemp crop was spread across 
the United States.  Seventy-two fiber mills were planned where enough 
farmers would sign contracts to grow hemp and supply the mills.  Since 
the war was in full swing, in 1942, the Kentucky 4-H (Ag organization) for 
kids was asked to grow the seed for the hemp crop.  Each kid grew one 
half to two acres of seed hemp.  The following year more than 300,000 
acres of hemp were harvested. 

With the rising cost of fossil fuels from around the world, with the en-
vironmental cost of tree paper and cotton rising rapidly, with the need for 
a new source of carbon-neutral fuel and power, we can see this re-
legalized hemp plant as worth a trillion dollars in a few years.  Hemp was 
worth one billion dollars in 1938! 

 
 
        We can do this today.  We must 
do this today.  Our Hemp for Victory 
program in the generic sense is be-
ing created around the world.  Some 
countries such as Russia, China, 
France the old Eastern European 
Block, never gave up the growing of 
hemp.  Historically Russia supplied 
much of the world’s hemp for naval 
stores – ropes and sails, etc.  
        There must be no compromise 
on starting this crop this year.  We 
should just legalize the entire plant, 
regulate the use for minors, and get 
on with the more important cause of 
saving the planet.  We support fed-
eral hemp bills such as Ron Paul’s.  
Another sane thing would be to let 
the states experiment with legaliza-
tion and hemp growing. 

www.hempmuseum.org
www.hempmuseum.org
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In California, which I call the freest Republic in the country, we have 
an array of rights that far exceed the United States as a whole and most 
individual states.  I say this because I am in California and want to use 
our State as an example of Hemp Economics.   

In California, the people hold all the power.  We wrote that into our 
Constitution.  What it means is that except for powers written into the 
U.S. Constitution – enumerated powers, everything else is up for grabs 
through the Ninth and Tenth Amendment to that document.  This includes 
the power over agriculture.  We simply take that power away from the 
Feds, just like we took the power to control medical marijuana away from 
them.  (U.S. v. Butler, 1936, U.S. Supreme Court- hornbook law on the 
Tenth Amendment.)   

In the same way, California could create a state banking system to 
help finance an emergency hemp revolution.  North Dakota has had a 
state bank since 1909.  North Dakota has a budget surplus while Califor-
nia is 40 billion dollars in debt.  North Dakota has passed a hemp bill.  
What stands in their way is a stubborn Federal Government that domi-
nates what states should be experimenting with- common sense.  One of 
the main purposes of the North Dakota Bank is to help farmers – as we 
will show in our financing the hemp revolution section. 

California, we can do it.  The point here is that the people of Califor-
nia hold the power to do everything we are asking here in Hemp Econom-
ics 1A.  This Hemp For Victory series is to convince everyone that an 
emergency needs to be declared.  Action needs to be taken. 

 
“Hemp prohibition must end at once in order to inaugurate  

a nationwide green economy. To save the world that gives us life  
we must begin immediately to grow our own energy. “ 

- Lynn Osborn, 1990 
 

Lynn and Judy Osborn are true hemp heroes.  The article below by 
Lynn coincided with the beginning of the USA Hemp Museum.  I was a 
grower of hemp and knew what a small hemp seed could do in 100 days.  
This article convinced me to go to the California Energy Commission that 
year and give them a copy of his article contained in the book HEMP AND 
THE MARIJUANA CONSPIRACY:  THE EMPEROR WEARS NO CLOTHES, 
by Jack Herer.  They had a biomass division at the CEC and were excited 
about the 10,000 fleet cars California was getting that ran on any mix of 
gas or alcohol, but primarily to test methanol (wood alcohol) as a fuel.  
The CEC did not want to talk about hemp. 
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This creative marijuana label above from the 1980’s  
showing the late President Nixon who could have followed his  
President’s Commission on Marijuana and legalized the plant.   
Thirty-five crops of hemp could have been planted in that time  

but were not. 
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Towards A Green Economy 
by Lynn Osborn  

  
        The nationwide popular-
ity of Earth Week 1990 fes-
tivities seems to indicate 
the American People are 
concerned with the continu-
ing degradation of the 
global environment. The 
twentieth anniversary cele-
bration of the original Earth 
Day focused on ways the 
individual citizen can re-
duce waste and retard pol-
lution.  
        The necessity of recy-
cling used materials and 
lowering power consump-
tion was demonstrated in a 
plethora of multi-media dis-
plays from coast to coast. It 

was indicated a change in lifestyle is needed to halt the poisoning of 
earth.  

An environmentally conscious populace would prove to be a frugal 
one if those Earth Week programs were adopted.  

Assuming Americans are willing to cut back on energy consumption 
and muster the effort to recycle their trash, are industrial corporations 
and energy producers willing to do the same?  

Will corporate America drop the aggressive sales pitches wherein 
billions are spent encouraging people to buy impulsively? Will people be 
able to kick the mass consumption habit generations in the making? Will 
corporate America even entertain abstaining from the short term profit 
fix and consider what the consequences of quick return capitalism has 
done and will do to future generations of life on earth?  

President George  H.W. Bush's speech, given just days after Earth 
Week 1990 at the 17 nation conference dealing with global pollution 
problems held in Washington D.C., drew criticism from European partici-
pants. He emphasized scientific and economic uncertainties in what was 
seen as a White House foot dragging effort on the environmental issue.  
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Scientists throughout the world agree:  

the single most effective way to  
halt the greenhouse effect is to stop burning fossil fuels.  

 
 

A memo prepared by administration staffers for members of the U.S. 
delegation read, under the heading Debates to avoid: It is "not beneficial 
to discuss whether there is or is not warming, or how much or how little 
warming. In the eyes of the public we will lose this debate. A better ap-
proach is to raise the many uncertainties that need to be better under-
stood on this issue." Bush repeatedly stressed the need to find policies 
that do not limit economic growth: Environmental policies that ignore the 
economic factor, the human factor, are destined to fail." [Science News, 
April 28, 1990]  

President Bush is proud of the public image his career in the oil in-
dustry presents. He is, to say the least, an energy industry celebrity. And 
he has gone to great lengths to represent himself as the environmental 
president.  

If the Bush administration believes, "in the eyes of the public," they 
will lose the debate questioning the scientific validity of the greenhouse 
effect; is it reasonable to conclude they don't believe the excessive accu-
mulation of greenhouse gasses generated by burning fossil fuels is un-
balancing the global carbon dioxide cycle? Or is it possible the corporate 
industrial energy complex that controls the trillion dollar per year energy 
industry fears profit loss, and unlike the American people, is in no way 
willing to make a sacrifice in corporate "lifestyle" to help heal the Earth?  

President Bush is right about one thing: "Policies that ignore the eco-
nomic factor, the human factor, are destined to fail." In this case the eco-
nomic factor and the human factor converge in the dire strait: if we do 
not convert from a fossil fueled economy to a biomass fueled economy, 
the human factor will become fossil history on planet earth.  

The corporate industrial energy complex is collectively holding its 
breath on the topic of biomass resource conversion to replace fossil fu-
els. The industrial energy giants spend millions in public relations ex-
plaining how they are environmentally responsible energy producers. Yet 
it is the fossil fuel resources they peddle that are endangering the fragile 
ecosphere. The majority of scientists throughout the world agree: the 
single most effective way to halt the greenhouse effect is to stop burning 
fossil fuels.  
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The only way to reduce the ever-thickening blanket of CO 2 

warming the earth is to grow more plants to absorb it.  
 

It was proven in the 1970's that biomass, specifically plant mass, can 
be converted to fuels that will replace every type of fossil fuel currently 
produced by industry -- and these biomass fuels are essentially non-
polluting.  

Fossil fuel materials: coal, oil and natural gas were made by nature 
from earth biomass that lived over 160 million years ago. Crude fossil fu-
els contain hydrocarbon compounds that were made by plant life during 
the process of photosynthesis. Carbon dioxide and water were converted 
into hydrocarbon rich cellulose. Plants manufacture many other bio-
chemicals in the complex and mysterious act of living, but cellulose and 
lignin are the compounds that give plants structure, body and strength. 
They are the main components of plant mass.  

Nature took millions of years to concentrate the ancient plant mass 
into what we call fossil fuels. The eons long process that converted the 
once living biomass into hydro-carbon rich fossils also compressed sul-
fur into the fossil biomass. It is this sulfur that causes acid rain when 
belched out of power plant smoke stacks. According to Brookhaven Na-
tional Laboratory 50,000 Americans and 10,000 Canadians die each year 
from exposure to acid rain.  

Mankind through the science of chemical engineering can transform 
modern biomass into hydrocarbon fuels that contain no sulfur because 
the fresh plant mass contains no sulfur. And the scientific method of bio-
mass conversion into hydrocarbon fuels requires mere hours instead of 
eons to accomplish.  

The inherent problem with burning fossil fuels to power industrial en-
ergy systems and economies is the mega-ton release of CO 2 into the air. 
However biomass derived fuels are part of the present day global CO 2 
cycle.  

The quantity of CO 2 released into the air from burning biomass fuels 
is equal to the amount of CO 2 the biomass energy crop absorbed while it 
grew. If the energy crop is an annual plant then one years biomass fuel 
when burned will supply the CO 2 needed for the next year's fuel biomass 
growth. There will be no net increase in atmospheric CO 2.  
For over 100 years industrialized nations have burned hydrocarbon fuels 
that are not part of the current ecosystem. The delicate balance  
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between life and climatic cycles is being undone by injecting ancestral 
CO 2 into the atmosphere.  

The only way to reduce the ever-thickening blanket of CO 2 warming 
the earth is to grow more plants to absorb it. Yet the Bush administra-
tion's plan to plant one billion trees a year will only reduce by 15% the 
amount of CO 2 predicted for the end of the century. However, U.S. CO 2 
production (from burning fossil fuels) will rise by 35% during the same 
time period. [Science News, April 28, 1990]  

 

 
Hemp hurds are richer in cellulose and contain less lignin than 
wood pulp. Hemp paper will make better cardboard and paper 

bag products than wood paper.  
 

 
The Bush Administration's plan is futile as long as fossil fuels remain 

America's major energy resource. And at the rate forests are being cut 
down to make the paper our society is wrapped up in, a billion saplings a 
year will barely compensate for that loss in CO 2 absorption.  

Wood happens to be the government's chief biomass candidate to 
replace the dwindling fossil fuel supply. Officials claim U.S. yearly energy 
consumption can be met by harvesting one third of the trees in the Na-
tional Forests on a rotating basis coupled with more intensive silvacul-
ture (tree farming) techniques. Estimated yearly biomass production in 
the National Forests is one ton per acre. [Progress in Biomass Conver-
sion Vol. 1 Kyosti V. Sarkanen & David Tillman, editors]  

The U.S. Forestry Service is the government bureaucracy promoting 
this ludicrous forests-for-fuel idea. However private industry has been 
clear-cutting without conscience timber stands not protected in National 
Forests and Parks. And none of that wood goes into biomass fuel conver-
sion.  

The trees of the world are the biosphere's CO 2 cycle safety valve. 
Trees convert CO 2 into wood. Since a tree will live for centuries, forests 
can gradually pull the excess CO 2 out of the air. Trees are not only aes-
thetically pleasing -- they are the cure for our ailing atmosphere.  

Is it realistic to halt construction to save trees or ask people to stop 
using paper? If wood resources cannot hope to meet the demand for lum-
ber, paper and biomass fuels, can any plant be cultivated to meet these 
needs?  
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This problem is not new. Civilizations have been exhausting vital re-
sources and dooming themselves for many centuries. Versatility, clever-
ness and common sense are the hallmark of the ones that survive.  

About seventy-five years ago two dedicated USDA scientists pro-
jected that at the rate the U.S. was using paper we would deplete the for-
ests in our lifetimes. Those government scientists were endowed with 
common sense -- something government officials are hopelessly lacking 
nowadays. So USDA scientists Dewey and Merrill looked for an alternate 
agricultural resource for paper products l to prevent the disaster we now 
face.  

They found the ideal candidate to be the waste material left in the 
fields after the hemp harvest. The left over pulp, called hemp hurds, was 
traditionally burned in the fields when the hemp fiber had been removed 
after the time consuming retting (partially rotting the hemp stalk to sepa-
rate the fiber from the hurds) process was completed.  

Hemp hurds are richer in cellulose and contain less lignin than wood 
pulp. Dewey and Merrill found after much experimentation that harsh sul-
fur acids used to break down the lignin in wood pulp were not necessary 
when making paper from hemp hurds. Sulfur acid wastes from paper 
mills are known to be a major source of waterway pollution. The coarse 
paper they made from hemp hurds was stronger and had greater folding 
durability than coarse wood pulp paper. Hemp hurd paper would make 
better cardboard and paper bag products than wood paper. They found 
the fine print quality hemp hurd paper to be equal to writing quality wood 
pulp paper. [ Dewey and Merrill, Bulletin #404, Hemp Hurds As Paper-
Making Material, U.S.D.A., Washington, D.C., October 14, 1916.]  

The only problem to implementing the paper industry resource 
change from wood to hemp hurds was machinery to separate hemp fiber 
from the hurds needed to be developed. Separation was still done by 
hand after the machine breaks had softened the hemp stalks. The 
"decorticating" machine that separated the fiber and hurds wasn't devel-
oped until the early 1930's. Even Popular Mechanics declared in 1937 
that hemp would be a billion dollar a year crop because of this new ma-
chinery. And their predictions did not consider hemp's potential as a bio-
mass fuel resource. Unfortunately, hemp was maligned. Its flower tops 
were condemned as marijuana and subsequently outlawed just when the 
fiber-hurd separating machinery was perfected.  

If America had not been infected with marijuana hysteria, hemp 
could be solving our energy problems today. When marijuana was out-
lawed most people did not know "marijuana" was Mexican slang for can-
nabis hemp. The American people, including doctors who routinely pre-
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scribed cannabis extract medicines, thought hemp and marijuana were 
two different plants. Otherwise hemp prohibition would never have hap-
pened.  

Eastern Europeans were not subjected to the hysterical anti-
marijuana syndrome plaguing the West. Poland, Hungary and Czechoslo-
vakia among others, continued to make clothing from hemp fibers and 
medicines from hemp flowers. They pressed the versatile and edible oil 
from the seeds and used the left over high protein seed mash to make 
breakfast cereal and livestock feed. And they used surplus hemp for 
building insulation.  

 

GREEN ECONOMY based on a hemp multi-industry complex 
will provide income for farmers in every state. . . .  

thousands of new products generating  
tens of thousands of sustainable new jobs.  

 
Currently in the U.S.A. a private firm, Mansion Industries, has pio-

neered the use of agricultural fibers to make sturdy light weight con-
struction paneling to replace plywood. Mansion Industries uses straw to 
make their Environcore(TM) panels. Based on Dewey and Merrill test re-
sults, if hemp was an available resource, Environcore(TM) construction 
paneling would be even stronger.  

It's not too late to save our environment, but it is absolutely essential 
that we start now. Restoring the balance to the biosphere's ecosystem 
will require courage and determination, but not self-denial. We need not 
give up our comforts or quality of life.  

America stands at the cross roads of greatness and decline. The 
might of weaponry will not sustain us anymore. Our chance to again lead 
the world will require the same kind of determination we once initiated to 
convert our peace time economy into war production during the 1940's. 
But now the "war mentality" won't help. This time we must be innovative 
and change the very way we produce our energy resources.  

Hemp prohibition must end at once in order to inaugurate a nation-
wide green economy. To save the world that gives us life we must begin 
immediately to grow our own energy.  

Hemp is the only plant capable of becoming the American biomass 
energy standard. Hemp grows well everywhere on earth except the Polar 
Regions. Hemp will out produce wood at a rate greater than four to one 
per acre in cellulose/pulp. And by analyzing pre-prohibition hemp crop 
reports from various States, ten tons per acre becomes a reasonable bio-
mass production figure. Hemp will make ten times more biomass per 
acre than forest wood.  
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Wood is not a viable fuel resource. The forests are essential to scrub 
the excess CO 2 from the air. Soft wood forests should not be harvested 
for paper products or biomass -- their only economic value. Hemp can 
supply that need. Hardwood trees should be harvested, utilizing sustain-
able yield ecology, for board and finishing lumber only. Hemp will make 
pressed board lighter in weight and more durable than plywood.  

Hemp can be grown for: crude biomass fuels on energy farms; fiber/
hurds for textiles, pressed board and hurd cellulose products; seed for 
oil and high protein foods; flowers for pharmaceutical grade extract 
medicine and recreational herbal products for adults.  

The Green Economy based on a hemp multi-industry complex will 
provide income for farmers in every state. Regions for each hemp agri-
cultural industry application will be established through open free market 
competition. The historical and traditional hemp fiber growing areas in 
the eastern U.S. will re-emerge creating new jobs in an old industry. The 
economically devastated northern plains will see a boom as the nation's 
energy farming states. Medicinal and intoxicant grade hemp will be 
grown on less productive higher elevation lands. Mountainous areas 
have traditionally produced intoxicant quality hemp.  

Ironically, the hemp medicine and intoxicant industry will generate 
the least amount of capital, though it is the target of prohibitionist 
"reefer" propaganda. The hemp seed oil and food resource industries, 
and the hemp textile and cellulose industries will develop thousands of 
new products generating tens of thousands of 
sustainable new jobs. Hemp energy farming 
will become the backbone of a trillion dollar a 
year non-polluting energy production industry. 
And the petroleum corporations need not fear 
this for their expertise, hardware and man-
power are vital to turn the farmers' raw bio-
mass into refined fuels.  

These projections represent a tremendous 
boon to our flagging economy that can be real-
ized as a by-product of saving our world from 
human induced biocide. If we as a society have 
the courage and determination to set upon this 
bold path to planetary restoration, we can, in 
our life times, leave a healthier world to our 
children; and a lifestyle based on renewable 
resources in a balanced ecosystem that our 
children can leave to their children for genera-
tions to come.  
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“Burning fossil fuels is the major cause of the greenhouse ef-
fect. The forests of the world can reverse it, if the trees are al-
lowed to grow.  

Hemp is a renewable natural resource capable of providing 
biomass alternatives to fossil fuels. Hemp cellulose and fibers 
can supply the demand for all products derived from wood.  

Renewable resources mean economic growth and stability.”  
 

 Please copy. Produced as a public service by: 
 Access Unlimited , P.O. Box 1900, Frazier Park, CA 93225   

805-632-2644  
 

 
 

The USA Hemp Museum’s first book in the Hemp For Victory series. 
 

Hemp scrubs the air of  excess CO2 as it grows. 
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The Emperor Wears No Clothes by Jack Herer 
 

 
 

Jack Herer’s book THE EMPEROR WEARS NO CLOTHES con-
tains a chapter on Economics:  Energy, Environment & Commerce.  
Lynn Osborn also wrote for Jack’s book on Energy Farming.  This 
Chapter has a wonderful explanation of why energy is so important 
to modern civilization:  The total figure of our energy costs at 80% 
of the total dollar expense of living for each human being. 

There were books in the 60’s (See POT: A Handbook of Mari-
juana, by John Rosevear, 1967) through the 80’s (See MARIJUANA: 
The First Twelve Thousand Years, by Ernest L. Abel, 1980) about 
the connection of hemp with marijuana, but it took Jack Herer in 
1985 to begin to see the seriousness of the connection. 

Hemp was real.  It had a history and it was being grown other 
places in the world.  Here we knew it as marijuana, all of it was 
called marijuana.  The government was caught lying about hemp. 
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Chapter Nine  
ECONOMICS:  

Energy, Environment and Commerce 
 
We have explained what hemp has historically meant to this coun-

try’s economy. Now, we must also consider the future of hemp.  
We predict that the net effect of ending American hemp prohibition 

will be to generate “ripple effect” economics — a revitalized American 
agriculture producing hemp as the raw material for a multitude of indus-
tries creating millions of good jobs for skilled and semi-skilled profes-
sional workers throughout America. The resulting wealth will remain in 
local communities and with farmers, smaller businesses and entrepre-
neurs like you!  

Energy & the Economy 
The book Solar Gas, Science Digest, Omni magazine, the Alliance for 

Survival, the Green Party of Germany, the United States and others put 
the total figure of our energy costs at 80% of the total dollar expense of 
living for each human being. 

In validation, 82% of the total value of all issues traded on the New 
York Stock Exchange and other world stock exchanges, etc., are tied di-
rectly to:  

•Energy producers such as Exxon, Shell Oil, Conoco, Con-Edison, 
and so forth 

•Energy transporters such as pipeline companies, oil shipping and 
delivery companies 

•Refineries and retail sales of Exxon, Mobil, Shell, So. California Edi-
son, Con-Edison, etc. 

Eighty-two percent of all your money means that roughly 33 of every 
40 hours you work goes to pay for the ultimate energy cost in the goods 
and services you purchase, including transportation, heating, cooking, 
and lighting. Americans (5% of world population) in our insatiable drive 
for greater “net worth” and “productivity,” use 25-40% of the world’s en-
ergy. The hidden cost to the environment cannot be measured.  

Our current fossil energy sources also supply about 80% of the solid 
and airborne pollution which is quickly poisoning the environment of the 
planet. (See U.S. EPA reports 1983-2006 on the coming world catastro-
phe from carbon dioxide imbalance caused by burning fossil fuels. The 
best and cheapest substitute for these expensive and wasteful energy 
methods is not wind or solar panels, nuclear, geothermal and the like, but 
the evenly distributed light of the sun for growing biomass.  
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On a global scale, the plant that produces the most net biomass is 
hemp. It’s the only annually renewable plant on Earth able to replace all 
fossil fuels.  

In the 1920s, the early oil barons such as Rockefeller of Standard Oil, 
Rothschild of Shell, etc., became paranoically aware of the possibilities 
of Henry Ford’s vision of cheap methanol fuel, * and they kept oil prices 
incredibly low – between $1 and $4 per barrel (there are 42 gallons in an 
oil barrel) until 1970 – almost 50 years! Then, once they were finally sure 
of the lack of competition, the price of oil jumped to almost $60+ per bar-
rel over the next 30 years.  

* Henry Ford grew cannabis/hemp/marijuana on his estate after 
1937, possibly to prove the cheapness of methanol production at Iron 
Mountain. He made plastic cars with wheat straw, hemp and sisal. 
(Popular Mechanics, Dec. 1941, “Pinch Hitters for Defense.”) In 1892, Ru-
dolph Diesel invented the diesel engine, which he intended to fuel “by a 
variety of fuels, especially vegetable and seed oils.”  

By the year 2047, the world will have burned all of its proven petro-
leum reserves,* while world coal reserves may last 100-300 years longer. 
But the decision to continue burning coal has serious drawbacks. This 
high-sulfur coal is responsible for our acid raid which already kills 50,000 
Americans and 5,000-10,000 Canadians annually. In addition, the acids 
destroy the forests, rivers and animals. (Brookhaven National Labora-
tory, 1986) 

*The Independent, UK June 14, 2007 
Conversion to biomass fuels should begin immediately to stop both 

planetary pollution and lemming-like genocide, and to make us naturally 
energy independent.  

Clean, Renewable Fuel Source 
Fuel is not synonymous with petroleum and coal. Biomass energy 

systems can supply a sustainable source of fuel and will create millions 
of new clean jobs. Hemp biomass derived fuels and oils can replace 
every type of fossil fuel energy product. 

During transpiration, the growing hemp plants “breathe in” CO2 
(carbon dioxide) to build cell structure; the leftover oxygen is breathed 
out, replenishing Earth’s air supply. Then when the carbon rich hemp bio-
mass is burned for energy the CO2 is released back into the air. The CO2 
cycle comes close to ecological balance when the new fuel crop is grown 
the next year. Growing trees keeps 10 times the carbon dioxide in the 
Earth by keeping the infrastructure of the microbes, insects, plants, 
fungi, etc. alive for each tree. The older and bigger the tree, the more 
carbon dioxide is kept out of the atmosphere.  
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(Not all of the biomass crop gets converted into fuels. Some leaves, 
stalk stubble and all of the roots remain in the field as crop residues. This 
carbon rich organic matter adds to the soil fertility, and with each pass-
ing season a little more carbon dioxide from the air enters the soil, so the 
biomass fuel crops slowly reduce the amount of carbon dioxide from our 
polluted atmosphere.)  

Biomass conversion through 
pyrolysis (applying high heat to or-
ganic material in the absence of air 
or in reduced air) produces clean 
burning charcoal to replace coal.  

Sulfur emitted from coal fired 
boiler smoke-stacks is the primary 
cause of acid rain. Measuring acid-
ity on the pH scale, the rainfall in 
New England falls between house-
hold vinegar and lemon juice. This 
is bad for every cell membrane the 
rain comes in contact with, doing 
the most harm to the simplest life 
forms. Charcoal contains no sulfur 
so, when it is burned for industry, 
no sulfur is emitted from the proc-
ess.  

The biomass “cracking” process also produces non-sulfur fuel oils 
capable of replacing fossil fuel oils such as diesel oil. And the atmos-
pheric CO2 doesn’t rise when biomass derived fuel oils are burned.  

Pyrolysis uses the same “cracking technology employed by the pe-
troleum industry in processing fossil fuels. The gasses that remain after 
the charcoal and fuel oils are extracted from hemp can be used for driv-
ing electric power co-generators, too!  

This biomass conversion process can be adjusted to produce char-
coal, methanol and fuel oils to process steam, as well as chemicals im-
portant to industry: acetone, ethyl acetate, tar, pitch and creosote.  

The Ford Motor Company successfully operated a biomass 
“cracking” plant in the 1930s at Iron Mountain, Michigan, using trees for 
cellulose fuels. (Earth-friendly hemp is at least four times as efficient as 
trees for fuel, and is sustainable.)  

Progress in Biomass Conversion Vol. 1, Sarkanen & Tillman, editors; 
Energy Farming in America, Osburn, Lynn, Access Unlimited 
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Hempseed contains 30% (by volume) oil. This oil has been used to 
make high-grade diesel fuel oil and aircraft engine and precision ma-
chine oil. Throughout history, hempseed oil was used for lighting in oil 
lamps. Legend says the genie’s lamp burned hempseed oil, as did Abra-
ham the prophet’s. In Abraham Lincoln’s time, only whale oil came near 
hempseed oil in popularity for fuel.  

Biomass for Hemp stems are 80% hurds (pulp byproduct after the 
hemp fiber is removed from the plant). Hemp hurds are 77% cellulose – a 
primary chemical feed stock (industrial raw material) used in the produc-
tion of chemicals, plastics and fibers. Depending on which U.S. agricul-
tural report is correct, an acre of full grown hemp plants can sustainably 
provide from 4 to 50 or even 100 times the cellulose found in cornstalks, 
kenaf, or sugar cane – the planet’s next highest annual cellulose plants.  

In most places, hemp can be harvested twice a year and, in warmer 
areas such as Southern California, Texas, Florida and the like, it could be 
a year-round crop. Hemp has a short growing season and can be planted 
after food crops have been harvested.  

An independent, semi-rural network of efficient and autonomous 
farmers should become the key economic player in the production of en-
ergy in this country.  

The United States government pays (in cash or in “kind”) for farmers 
to refrain from growing on approximately 90 million acres of farmland 
each year, called the “soil bank.” And 10-90 million acres of hemp or 
other woody annual biomass planted on this restricted, unplanted fallow 
farm land would make energy a whole new ball game and be a real at-
tempt at doing something to save the Earth. There are another 500 mil-
lion marginal unplanted acres of farm land in America. 

Each acre of hemp would yield 1,000 gallons of methanol, or 500 gal-
lons of gasoline. Fuels from hemp, along with the recycling of paper, etc., 
would be enough to run America virtually without oil.  
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Family Farms or Fossil Fuel? 
 
In 2006, when our petroleum resources have dwindled to 20% of 

their original size, America will have six choices to avoid economic and 
environmental ruin: 

1. Use more coal, further polluting the environment 
2. Continue to fund nuclear power and risk annihilation of the planet 
3. Convert forests into fuel, permanently altering life-sustaining eco-

systems 
4. Continually wage wars over foreign oil 
5. Build massive wind, solar, geothermal, and tidal energy systems 
6. Establish energy farms to grow biomass fuels 
The last two choices are the only rational, life-sustaining choices. 
Farming only 6% of continental U.S. acreage with biomass crops 

would provide all of America’s gas and oil energy needs, ending depend-
ence upon fossil fuels.  

Manahan, Stanley E., Environmental Chemistry, 4th Edition 
Hemp is Earth’s number-one biomass resource; it is capable of pro-

ducing 10 tons per acre in 4 months. Hemp is easy on the soil,* sheds its 
lush foliage throughout the season, adding mulch to the soil and helping 
retain moisture. Hemp is an ideal crop for the semi-arid West and open 
range land.  

*Adam Beatty, Vice President of the Ken-
tucky Agricultural Society, reported instances 
of good crops of hemp on the same ground for 
14 years in a row without a decline in yield. 
Beatty, A., Southern Agriculture, C.M. Saxton & 
Co., NY; 1843, pg. 113. USDA Yearbook, 1913.  

Hemp is the only biomass source available 
that is capable of making the U.S. energy inde-
pendent. Ultimately, the world has no other ra-
tional environmental choice but to give up fos-
sil fuels.  

The fibers in hemp (pictured right) run the 
length of the stalk.  Hemp wood weighs 6 times 
the weight of the fiber.  The hemp wood is 77% 
cellulose, which can be made into endless 
products, fuel (wood alcohol), plastics, paper 
products, building materials, that are shown in 
other rooms. 
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There are 260,000 more people on Earth each day.   
These people need to be fed and clothed and housed.   

Hemp can help with food, clothing and housing.   
Hemp is a resource we can live with. 

 
So, What's the Catch? 

 
The “catch” is obvious: The energy companies! They own most of the 

petrochemical, pharmaceutical, liquor and tobaccos companies, and are 
intertwined with insurance companies and banks.  

According to the 
press, many politicians 
now in power are 
bought and paid for by 
the energy companies, 
and their U.S. govern-
ment arm is the CIA – 
“The Company”– 
(Robert Ludlum, etc.). 
The Bush, Sr., Clinton, 
and Bush, Jr. Admini-
strations were/are 
uniquely tied to oil, 
newspapers, pharma-
ceuticals – and the CIA.  

The world struggle 
for money is actually a 
struggle for energy, as it 
is through energy that 
we may produce food, 
shelter, transportation 
and entertainment. It is 
this struggle which often 
erupts into open war. If 
we remove the cause, 
these conflicts may 
never occur.  

 
(Carl Sagan; and U.S. EPA prediction, 1983, of worldwide disaster in 

the making within 30 to 50 years.)  
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Energy Security 
 

If introduced to Third World nations, hemp 
biomass could drastically cut our overseas aid 
and reasons for war, while raising the quality of 
life there by quantum leaps.  

New, non-polluting industries will spring up 
everywhere. The world economy will boom like 
never before. The race of man will at last be bet-
ting on environmental survival instead of indulg-
ing in the lemming-like (suicidal) consumption of 
fossil fuel, which threatens all life on the planet.  

 
Free Enterprise & High Profit 

 
There are many other areas of the economy that would benefit from 

ending hemp prohibition and the resulting stimulation of commerce in re-
discovered hemp products, according to the Hempstead Company, Eco-
lution, The Body Shop, Hanf Haus, etc.  

Legal hemp will return billions of dollars worth of natural resource 
potential back to the farmers and bring millions of good jobs in energy 
production to America’s heartland. Hemp energy 
farmers will become our nation’s largest producers of 
raw materials.  

Family farms will be saved. Crops can be tailored 
to the needs of the nation. Hemp can be grown for 
BDF (biomass derived fuels) resources at about $30 
per ton. Hempseed crops will again supply the paint 
and varnish industries with a superior organic and life 
sustaining alternative to petrochemicals. Hempseed 
oil has chemical properties similar to linseed oil. And 
the market is wide open for highly nutritious and deli-
cious foods made from hempseed with its health-
giving essential fatty acids and proteins.  

Hemp grown for fiber will take the paper and tex-
tile industry out of the hands of the multinational cor-
porations, and back to the local communities.  

Research by various hemp business associa-
tions indicate there are around 50,000 non-smoking 
commercial uses for hemp that are economically vi-
able and market competitive. These include:  

Arthur Iron Nest 
holding rifle and 
peace pipe - l912  
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Long-Wearing High Fashion 
 
Drawing on hemp fiber’s special attributes: absorbency, insulation, 

strength and softness, clothing manufacturers and designers will once 
again put hemp into linen to produce new lines of durable and attractive 
clothing, rugs and textiles of all kinds.  

The arrival of imported hemp/cotton blended clothing from China in 
1989 marked the beginning of a new era for the rapidly changing world of 
fashion. And now, in 2007, companies such as Hempstead Company 
(Laguna, CA), Hemp Connection (Whitehorn, CA), Two Star Dog 
(Berkeley, CA) and Ecolution (Santa Cruz, CA) all create beautiful and  
durable fashions and accessories from many varieties of 100% hemp fab-
ric imported from China, Hungary, Romania, Poland, etc.  

While we applaud the efforts of 
these nations in supplying first-rate 
hemp fabrics, we look forward to the day 
when U.S. hemp fabric will share the 
runway!  

Outerwear, warm bed sheets, soft 
towels (hemp is 4 times more  
water absorbent than cotton), diapers 
(even disposable ones that you don’t 
have to cut down trees to make), uphol-
stery, wall coverings, natural rugs, even 
the world’s best soap – all these can now be designed and made from 
100% hemp; generally better, cheaper, more durable, and ecologically 
safer.  

Trade barriers on hemp and laws restricting the use of imported  
cannabis fibers must be removed.  

Right now textiles and apparel are the biggest share of imports into 
the U.S., at 59%. In 1989, textile imports accounted for 21% of the U.S. 
merchandise trade deficit. Foreign governments often subsidize their 
textile industries and do not require companies to follow environmental 
and health regulations.* Hardy hemp does not cause the huge range of 
environmental problems associated with cotton.  

* The Washington Spectator, Vol. 17, No. 4, Feb. 15, 1991  
The United States imports more textiles than anything else. The gov-

ernment no longer obstructs hemp textile and apparel importation. But 
hemp textiles will not be fully cost competitive until hemp fiber can be 
grown and processed domestically, avoiding bloated federal import fees 
and lowering the costs of transportation.  

www.dashhemp.com 
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Sturdier Paper Products 
 

The devastated environments and job markets of the American 
Northwest and other timber regions stand to make a dramatic comeback 
once hemp is re-introduced to the domestic paper industry.  

Recent studies indicate that depletion of the ozone layer threatens to 
substantially reduce world loblolly pine production (the major source of 
pulp for paper) by up to 30% or even 50%, depending on the fluctuation of 
the density of the ozone shield. But hemp not only resists the damage 
caused by increased ultraviolet radiation – it actually flourishes in it.  

Increased UV radiation causes hemp to produce more glandular oils 
and increases the weight of the plant.  

(Teramura, Alan, University of MD study, Discover magazine, Sep-
tember, 1989.)  

Paper mills can return to full production levels and loggers will find 
new work in hemp trades.  

Truck drivers can continue to haul pulp to the mills, and lumber for 
construction, although the price of lumber will go down as other de-
mands on our timber resources are reduced by substituting farm grown 
hemp for forest grown wood pulp.  

(Wm. Conde, Conde Redwood Lumber; Jim Evans, Oregon Hemp)  
There will also still be a lot of work to do in reforestation. Our rivers 

will go through a period of recovery when hemp replaces wood pulp in 
the paper industry, resulting in a 60-80% reduction of paper-making 
chemicals being dumped into them.  

This means more fish and more fishing, as well as increased camp-
ing and tourism in the beautiful and vital new-growth forest regions – and 
the spared old-growth forests.  

 

 

www.hempmuseum.org
www.hempmuseum.org
www.hempmuseum.org


37  

USA Hemp Museum — www.hempmuseum.org 

Biodegradable Replacements for Plastic 
 

Cellulose is a biodegradable organic polymer. Coal tar, the primary 
resource for synthetic polymers like nylon, is a non-biodegradable fossil 
resource. It is not part of the living ecology of Earth. It smothers life 
wherever it is dumped or spilled.  

From hemp, a source of high-grade cellulose, comes paper that is 
stronger and has better folding endurance than wood pulp paper.* Hemp 
cardboard and paper bags will last longer, with a more useful secondary 
life, than similar products made from wood pulp or plastic.  

*Dewey & Merrill, Bulletin#404, U.S. Dept. of Ag., 1916.  
 

Spin-Off  Trades & Taxes 
 

Biochemical resources obtained from hemp can be used in literally 
tens of thousands of products from paint to dynamite. Each application 
means new business opportunities and new jobs.  

As each new hemp trade develops, money will flow from it to re-
energize seemingly unrelated areas of the economy. The American 
worker and soon-to-be-rich entrepreneurs will bring millions of new jobs 
and new products to the marketplace.  

They will also buy millions of homes, cars and other non-hemp goods 
– or will they be hemp also? – thus stimulating a real economic expansion 
based on the “ripple-out” effect, rather than former President Reagan’s 
voodoo “trickle-down” economics which, in fact, pumped money directly 
into the bloodstream of corporate America rather than benefiting Amer-
ica’s heartland.  

Revived farms mean more purchases of equipment and each new 
business creates spin-off jobs in the shipping, marketing and commodi-
ties areas.  

Farms, banks and investment houses would also realize large profits, 
and the billions of hemp-dollars in the legitimate economy would increase 
tax revenues and increase the liquid capital available for investment and 
purchasing of consumer goods.  

Federal, state and local governments would realize a windfall of hun-
dreds of millions of dollars in tax revenues without raising taxes or in-
sanely continuing to poison the earth.*  

* “If the marijuana market were legal, state and federal governments 
would collect billions of dollars annually,” said Ethan Nadelmann, former 
Assistant Professor of Politics at Princeton University (who is now in 
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2007 director of The Lindesmith Foundation). “Instead, they expend bil-
lions in what amounts to a subsidy of organized criminals.”  

(L.A. Times, Nov. 20, 1989, pg. A-18.)  
George Soros’ Lindesmith Foundation is supporting many of the 

medical marijuana and relegalization state initiatives currently going on 
around the United States.  

In fact, the Lindesmith Foundation financially supported Dennis 
Peron’s medical marijuana initiative (Proposition 215) in California, that 
passed in 1996.  

In 1997-98, Soros funded medical marijuana initiatives in such states 
as Washington, Oregon, Washington, D.C., Maine and Colorado, and 
helped fund the referendum that was successful in stopping Oregon’s 
legislature and governor from re-criminalizing cannabis in June 1997.  

 
Green Economy 

 
When American farmers grow hemp to supply American industries 

with the primary feedstock for fiber, fabric, fuel, food, medicines, plastics 
and recreational/relaxational herbal products we will see a rapid green-
ing of the land and economy.  

The green economy based upon the use of agricultural resources to 
supply industry will create a diversified locally based system of produc-
tion. This decentralized green economy will enable everyone to partici-
pate and share in the wealth of a truly free market democracy. For there 
can be no true democracy unless every citizen has the opportunity to 
share in the wealth of the nation.  
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Land & Soil Reclamation 
 
Land reclamation is another compelling economic and ecological ar-

gument for hemp cultivation.  
Until this century, our pioneers and ordinary American farmers used 

cannabis to clear fields for planting, as a fallow year crop, and after for-
est fires to prevent mud slides and loss of watershed.  

Hemp seeds put down a 10 to 12 inch root in only 30 days, compared 
to the one inch root put down by the rye or barley grass presently used 
by the U.S. Government.  

Southern California, Utah and other states used cannabis routinely in 
this manner until about 1915. It also breaks up compacted, overworked 
soil.  

In the formerly lush Himalayan regions of Bangladesh, Nepal and Ti-
bet there is now only a light moss covering left, as flash floods wash thou-
sands of tons of topsoil away.  

Bangladesh literally 
means "canna-bis-land-
people" (it was formerly 
called East Bengal province, 
a name derived from 
"bhang" (cannabis) and 
"la" (land). In the 1970s, In-
dependent Bangladesh 
signed an "anti-drug" agree-
ment with the U.S., promis-
ing not to grow hemp. Since 
that time, they have suffered 
disease, starvation and deci-
mation due to unrestrained 
flooding.  
 
 

USA Hemp Museum  
copy of a  

World War II poster 
 

“GROW HEMP  
FOR THE WAR.” 
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World War II:  
 

The Most Recent Time America  
Asked Our Farmers to Grow Cannabis Hemp Marijuana 

 
Our energy needs are an undeniable national security priority. But 

first, let’s see what Uncle Sam can do when pushed into action:  
In early 1942, Japan cut off our supplies of vital hemp and coarse fi-

bers. Marijuana, which had been outlawed in the United States as the 
“Assassin of Youth” just five years earlier, was suddenly safe enough for 
our government to ask the kids in the Kentucky 4-H clubs to grow the na-
tion’s 1943 seed supply. Each youth was urged to grow at least half an 
acre, but preferably two acres of hemp for seed.  

(University of Kentucky Agricultural Extension, Leaflet 25, March 
1943)  

In 1942-43 all American farmers were required to attend showings of 
the USDA film Hemp for Victory, sign that they had seen the film and read 
a hemp cultivation booklet. Hemp harvesting machinery was made avail-
able at low or no cost. Five-dollar tax stamps were available and 350,000 
acres of cultivated hemp was the goal by 1943. (See transcript p. 64.)  

“Patriotic” American farmers, from 1942 through 1945, who agreed 
to grow hemp were waived from serving in the military, along with their 
sons; that’s how vitally important hemp was to America during World War 
II.  

Meanwhile, from the late 1930s 
through 1945, “patriotic” German 
farmers were given a comic book-
like instruction manual by the Nazi 
government, urging them to grow 
hemp for the war. (See a complete 
reproduction of this 1943 Nazi 
“hanf” (hemp) manual in the Appen-
dix.)  

Hemp seeds broadcast over 
eroding soil could reclaim land the 
world over. The farmed out desert 
regions can be brought back year 
after year, not only slowing the 
genocide of starvation but easing 
threats of war and violent revolution.  
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Natural Guard 
 
Instead of a National Guard, why not 

establish a Natural Guard of environ-
mental soldiers to be our front line for sur-
vival–planting trees, harvesting biomass 
(e.g., hemp) from marginal farm lands?  

A Natural Guard of electricians, 
plumbers, engineers and laborers who 
work re-building the infrastructure of 
America: our roads, bridges, dams, ca-
nals, sewers, railroad tracks, etc.  

Isn’t this the humane, civilized and so-
cially responsible way to use our human 
resources, rather than warehousing peo-
ple like animals in prisons?  

Hemp For Victory 
 
The most recent time America asked our farmers to grow more mari-

juana was in 1942, in a 14-minute propaganda piece entitled Hemp for 
Victory. 

Following is a transcript of the film’s dramatic narrative (courtesy of 
High Times Magazine).  

Long ago, when these ancient Grecian temples were new, hemp was 
already old in the service of mankind. For thousands of years, even then, 
this plant had been grown for cordage and cloth in China and elsewhere 
in the East. For centuries prior to about 1850 all the ships that sailed the 
western seas were rigged with hempen rope and sails. For the sailor, no 
less than the hangman, hemp was indispensable.  

A 44-gun frigate like our cherished “Old Ironsides” took over 60 tons 
of hemp for rigging, including an anchor cable 25 inches in circumfer-
ence. The Conestoga wagons and prairie schooners of pioneer days 

were covered with hemp canvas. 
Indeed the very word canvas comes 
from the Arabic word for hemp. In 
those days hemp was an important 
crop in Kentucky and Missouri. 
Then came cheaper imported fibers 
for cordage, like jute, sisal and Ma-
nila hemp, and the culture of hemp 
in America declined.  
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But now, with Philippine and East Indian sources of hemp in the 
hands of the Japanese, and shipment of jute from India curtailed, Ameri-
can hemp must meet the needs of our Army and Navy, as well as of our 
industry. In 1942, patriotic farmers at the government’s request planted 
36,000 acres of seed hemp, an increase of several thousand percent. 
The goal for 1943 is 50,000 acres of seed hemp.  

In Kentucky much of the seed hemp acreage is on river bottom land 
such as this. Some of these fields are inaccessible except by boat. Thus 
plans are afoot for a great expansion of a hemp industry as a part of the 
war program.  

This film is designed to tell 
farmers how to handle this ancient 
crop now little known outside Ken-
tucky and Wisconsin.  

This is hemp seed. Be careful 
how you use it. For to grow hemp 
legally you must have a federal reg-
istration and tax stamp. This is pro-
vided for in your contract. Ask your 
county agent about it. Don’t forget.  

Hemp demands a rich, well-
drained soil such as is found here in the Blue Grass region of Kentucky or 
in central Wisconsin. It must be loose and rich in organic matter. Poor 
soils won’t do. Soil that will grow good corn will usually grow hemp.  

Hemp is not hard on the soil. In Kentucky it has been grown for sev-
eral years on the same ground, though this practice is not recommended. 
A dense and shady crop, hemp tends to choke out weeds. Here’s a Can-
ada thistle that couldn’t stand the competition, dead as a dodo. Thus 
hemp leaves the ground in good condition for the following crop.  

For fiber, hemp should be sewn closely, the closer the rows, the bet-
ter. These rows are spaced about four inches. This hemp has been 
broadcast. Either way it should be sown thick enough to grow a slender 
stalk. Here’s an ideal stand: the right height to be harvested easily, thick 
enough to grow slender stalks that are easy to cut and process.  

Stalks like these here on the left yield the most fiber and the best. 
Those on the right are too coarse and woody. For seed, hemp is planted 
in hills like corn. Sometimes by hand. Hemp is a dioecious plant. The fe-
male flower is inconspicuous. But the male flower is easily spotted. In 
seed production after the pollen has been shed, these male plants are 
cut out. These are the seeds on a female plant.  
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Hemp for fiber is ready to harvest when the pollen is shedding and 
the leaves are falling. In Kentucky, hemp harvest comes in August. Here, 
the old standby has been the self-rake reaper, which has been used for a 
generation or more.  

Hemp grows so luxuriantly in Kentucky that harvesting is sometimes 
difficult, which may account for the popularity of the self-rake with its lat-
eral stroke. A modified rice binder has been used to some extent. This 
machine works well on average hemp. 

Recently the improved hemp harvester, used for many years in Wis-
consin, has been introduced in Kentucky. This machine spreads the 
hemp in a continuous swath. It is a far cry from this fast and efficient 
modern harvester, that doesn’t stall in the heaviest hemp.  

In Kentucky, hand cutting is practiced in opening fields for the ma-
chine. In Kentucky, hemp is shucked as soon as safe, after cutting, to be 
spread out for retting later in the fall.  

In Wisconsin, hemp is harvested in September. Here the hemp har-
vester with automatic spreader is standard equipment. Note how 
smoothly the rotating apron lays the swaths preparatory to retting. Here 
it is a common and essential practice to leave headlands around hemp 
fields. These strips may be planted with other crops, preferably small 
grain. Thus the harvester has room to make its first round without pre-
paratory hand cutting. The other machine is running over corn stubble. 
When the cutter bar is much shorter than the hemp is tall, overlapping 
occurs. Not so good for retting. The standard cut is eight to nine feet.  

The length of time hemp is left on the ground to ret depends on the 
weather. The swaths must be turned to get a uniform ret. When the 
woody core breaks away readily like this, the hemp is about ready to pick 
up and bind into bundles. Well-retted hemp is light to dark grey. The fiber 
tends to pull away from the stalks. The presence of stalks in the bough-
string stage indicates that retting is well underway. When hemp is short 
or tangled or when the ground is too wet for machines, it’s bound by 
hand. A wooden bucket is used. Twine will do for tying, but the hemp it-
self makes a good band.  

When conditions are favorable, the pickup binder is commonly used. 
The swaths should lie smooth and even with the stalks parallel. The 
picker won’t work well in tangled hemp.  

After binding, hemp is shucked as soon as possible to stop further 
retting. In 1942, 14,000 acres of fiber hemp were harvested in the United 
States. The goal for 1943 is 300,000 acres of fiber hemp. Thus hemp, the 
old standby cordage fiber, is staging a strong comeback.  
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This is Kentucky hemp going into the dryer at a mill at Versailles. In 
the old days braking was done by hand. One of the hardest jobs known to 
man. Now the power braker makes quick work of it.  

Spinning American hemp into rope yarn or twine in the old Kentucky 
river mill at Frankfort, Kentucky. Another pioneer plant that has been 
making cordage for more than a century. All such plants will presently be 
turning out products spun from American-grown hemp: twine of various 
kinds for tying and upholsterer’s work; rope for marine rigging and tow-
ing; for hay forks, derricks, and heavy duty tackle; light duty firehose; 
thread for shoes for millions of American soldiers; and parachute web-
bing for our paratroopers. As for the United States Navy, every battleship 
requires 34,000 feet of rope; and other ships accordingly. Here in the 
Boston Navy Yard, where cables for frigates were made long ago, crews 
are now working night and day making cordage for the fleet. In the old 
days rope yarn was spun by hand. The rope yarn feeds through holes in 
an iron plate.  

This is Manila hemp from the Navy’s rapidly dwindling reserves. 
When it is gone, American hemp will go on duty again: hemp for mooring 
ships; hemp for tow lines; hemp for tackle and gear; hemp for countless 
naval uses both on ship and shore. Just as in the days when Old Ironsides 
sailed the seas victorious with her hempen shrouds and hempen sails … 

 
“Hemp For Victory!”  
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Old Ironsides - The U.S.S. Constitution  
Our national sailing ship still sails the seas. 
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Hemp Ethanol Saves The World  
by David Malmo-Levine 

 
Fuel of  the Future?  

The Economics, History  
And Politics Of Hemp Fuels 

Friday, January 18, 2008 

Part One: The Economics of Hemp Fuels  
 
“In the most favorable growing conditions, we obtained yields of up 

to 15,000 kg of stem dry matter per hectare (6,070 kg per acre). Under 
similar conditions, other crops such as maize, sugar beet or potato pro-
duced similar dry matter yields. All results indicate that as far its yield is 
concerned, fiber hemp is in no way exceptional.” 

“Hemp facts and hemp fiction” Hayo M.G. van der Werf, Journal of 
the International Hemp Association, (1) 

"The added cost of the extra drying needed for crops such as sugar 
cane, corn and Napier grasses make these high moisture plants an ineffi-
cient source for growing methanol. The (Hawaii Natural Energy) Insti-
tutes' 1990 report concluded that thermo chemical (pyrolytic) production 
of methanol from biomass is the most economical alternative for trans-
portation fuel. They also confirmed Stanford Research Institutes' conclu-
sion from the late seventies that woody or low moisture herbaceous 
plants are the most efficient biomass resource for thermo chemical con-
version into liquid fuels such as methanol. It is the cellulose in low mois-
ture herbaceous and woody plants that provides the hydrocarbons nec-
essary for fuel production. ... Hemp is both low moisture herbaceous and 
a woody plant.” 

- “Energy Farming”, Lynn Osburn(2) 
 

The campaign against biofuels: 
 

I, like many other hemp activists, am interested in the potential for 
hemp as a fuel source. It is one of the key reasons I have devoted my life 
to the re-legalization of this impressive plant. The thought of replacing 
easy-to-monopolize, constantly-fought-over, climate-changing, polluting 
petroleum with a clean, ecologically sound, cheap, renewable resource  
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able to be grown anywhere by anyone has – with the exception of a few 
“cannabiphobics”, skeptics, narcs and oil barons - personal (and I sus-
pect near universal) appeal. Thus I was dismayed to stumble across a se-
ries of recent articles on CIA watchdog Mike Ruppert's websites that at-
tack biofuels in general as “uneconomical”. These articles claim that it 
takes more energy to create biofuels than one receives from the created 
fuel. (3) I then discovered that this is a common argument found in other 
books and articles.. (4)  

To shake my hemp-fuel confidence further, I came across an article 
from the International Hemp Association saying that hemp as a fuel 
source is “in no way exceptional.”(5) 

Other arguments against biofuels are that a) there isn't enough land 
to both grow fuel and food with (6), and b) that ethanol isn't as efficient as 
gasoline, so even if ethanol is cheaper per gallon it would be more expen-
sive per mile. 

 
The experts: 
 

I decided to investigate these arguments against biofuels and hemp 
fuels by bouncing them off people doing research in this area. I spoke 
with Adrian Francis Clarke of Fibre (Europe) Laboratory LTD, Don Wirt-
shafter of the Ohio Hempery, Tim Castleman of fuelandfiber.com, and 
Shaun Crew of Hemp Oil Canada.  

It is important to understand that hemp provides two types of fuel; 
hemp biodiesel – made from the oil of the hemp seed, and hemp ethanol/
methanol – made from the fermented stalk. To clarify further, ethanol is 
made from such things as grains, sugars, starches, waste paper & forest 
products, and methanol is made from woody matter. Through processes 
such as gasification, acid hydrolysis and enzymes, hemp can be used to 
make both ethanol and methanol. 

I asked questions about the current prices of hemp biodeisel and 
hemp ethanol/methanol, and what these prices would be post cannabis 
relegalization. To be economically viable, these fuels would have to be 
cheaper than gasoline, currently priced at up to 120 cents per liter (Can.) 
(7) or up to 3 dollars per gallon (US) (8) Of course, petroleum prices could 
get much more expensive in the near future, a topic which will be cov-
ered in the third part of this article under “peak oil”. 

Don Wirtshafter responded that the size of the industrial hemp indus-
try determined how much hemp “waste” would be created, which would 
then dictate the price of hemp fuel. He wrote: 
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“Hemp oil is too valuable to burn up as fuel. It will be the waste prod-
ucts that become the fuels of the future. ... Because we sell the protein 
for a good price, the price of hemp oil drops. When I was selling the seed 
cake to make Hempen Ale, making the oil was almost free. Again, it is the 
waste stream from your primary processes that will go into power gen-
eration.” 

When I asked Don about the actual price of hemp biodiesel, he re-
plied:  

“Twenty cents per gallon more than the cost of hemp oil. At this 
point, hemp seed oil is $15 per gallon. As we gain volume, our costs and 
therefore the price is dropping. Until hemp is a huge industry, it can't 
compete with the other huge industries. If the hemp protein powder con-
tinues to sell well, then the oil will continue to get cheaper and cheaper.” 

On the topic of hemp ethanol/methanol, Don opined:  
“The big change will come with green processing as is being devel-

oped by Adrian Clarke in Australia. This machine will change all the 
equations for fiber as did the cotton gin 150 years ago. The waste from 
that process will be the energy source.” 

When I asked Adrian Clarke about the price of hemp ethanol/
methanol, he replied: 

“I cannot supply even a guess for the cost except to say that it must 
be simple and low cost for so many farmers to have done it. Ask a legal 
distiller what it would cost.” 

Distillers of things-other-than-hemp provided a variety of possible 
prices: According to one source, Brazilian ethanol recently sold “for 45% 
less per liter than gasoline”. (9) According to another source, “...the cost 
of producing ethanol from cellulose is estimated to be between $1.15 and 
$1.43 per gallon in 1998 dollars”. (10) Back in 1981, a Canadian “fuel alco-
hol distiller” activist estimated his actual cost to be “22.9 cents a gal-
lon” (11) which would be about 49.37 cents per gallon in today's dollars! (12) 

Shaun Crew is a hemp seed oil expert. I asked him the hemp bio-
diesel question and he answered: “the price of hemp seed oil is higher 
than the price of corn oil at present. This may change in the years to 
come as acres significantly increase or yields significantly increase. 
Right now, hemp biodiesel could not be easily made for under $2.50 per 
litre.” 

In Tim Castleman's article "Hemp Biomass For Energy", he wrote his 
observations about biodiesel too, explaining that "Some varieties are re-
ported to yield as much as 38% oil, and a record 2,000 lbs. per acre was 
recorded in 1999. At this rate, 760 lbs. of oil per acre would result in 
about 100 gallons of oil, with production costs totaling about $5.20 per 
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gallon. (13) I asked Tim if there were any other factors that could further 
reduce the price per gallon. He replied: Hempseed oil is worth $30 per 
gallon as food. ... hemp (biodiesel) doesn't make the lineup for fuel.”  

Hemp methanol, on the other hand, does make the fuel lineup. Ac-
cording to Tim, hemp ethanol could be produced for 1.37 per gallon plus 
the cost of the feedstock, with technological improvements and tax cred-
its reducing the price another dollar or so per gallon! (14) And the cost of 
the feedstock would become much more available as more hemp was 
grown for more products, providing more and more free (or nearly-free) 
feedstock as a “waste product”. Could you imagine paying under 50 
cents per gallon (US) or 15 cents per liter (CAN) for your hemp ethanol?!! 

 
Fuel efficiency: 
 

Some might argue that ethanol isn't as fuel efficient as gas – thus the 
dollar-per-mile ratio of hemp ethanol would make it more expensive than 
gas to run. Ethanol contains approx. 34% less energy per gallon than 
gasoline, and therefore will result in a 34% reduction in miles per gallon. 
(15) This problem may be overcome through designing a more efficient ve-
hicle – recently, French High School students achieved the best fuel effi-
ciency at the European Shell Eco-marathon, using an ethanol-powered 
car with an energy consumption equivalent to traveling 2,885 kilometers 
on a single liter of gasoline (6,788 mpg). (16) Other technologies are being 
developed to make ethanol similar to gasoline in fuel efficiency. (17) 

 
“The availability of hemp…depends on how successful the medical 

and recreational cannabis activists are in removing irrational laws 
around the plant.” 

 
Availability of waste-hemp and over-regulation  

 
Is there enough hemp around right now to provide enough waste/

feedstock to replace fossil fuels? No. Will this always be the case? That 
depends on how successful the medical and recreational cannabis activ-
ists are in removing irrational laws around this plant. Currently, the Cana-
dian hemp economy is under “tight controls”. (18) A minimum of 10 acres 
must be grown. (19) The hemp must test below 0.3% in THC. (20) The strain 
must be “approved”. (21) Hundreds of potentially profitable industrial 
strains are denied to farmers. (22) The US won't approve importing Cana-
dian hemp products if they contain even trace amounts of THC (23) Hemp 
seed must be rendered non-viable and tested for viability. (24) Those with 
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criminal records for cannabis farming are not allowed to grow hemp. (25) 
Breeders licenses – permitting access to the most economically re-

warding element of industrial hemp farming - are difficult to obtain. One 
needs a science degree and 10 years experience working under an ac-
credited breeder. (26) 

When I asked Arthur Hanks of the Canadian Hemp Trade Alliance 
why this was so, he responded that “Certified seed is supposed to deliver 
known quantity. For a lot of buyers this is very important. Using common 
seed might be a false savings.” 

“Can you provide me with an example of a false savings?” I asked. 
“Well, there was that problem with USO 14 ...” Arthur responded. “... 

breeders were not crossing it back with it's parents.” 
“But that's a fuck-up by accredited breeders.” I replied, “So certified 

seed doesn't necessarily mean fuck-up free seed.” 
“Good point.” Responded Arthur. “It's also true that cheap common 

seed will help make biomass hemp fuel more economically viable.” 
“Do you think that the seed growers association may be acting like 

an elitist club that – like doctors and lawyers – is concerned more with 
controlling an industry than helping clients?”  

“There may be some of that in there .. 
At that point, I felt I hit upon the way the hemp industry was most un-

justly over-regulated – through artificially high seed prices. Farmers can-
not supply themselves with seed – they have to obtain it every year 
through government approved breeders. Seed is the farmer's biggest 
cost, varying between $6,250.00 to $16,875.00 for the average hemp 
farm (250 acres). For the largest hemp (3000 acres), seed costs can run 
into the hundreds of thousands of dollars! 

Canadian hemp farmers spent somewhere between $1,250, 000 to 
$3,375,000.00 on seeds in 2006 (27) – an unnecessary cost ... more than a 
down-payment on a large hemp fuel manufacturing plant. The estimated 
cost of such a plant rages from $60 million for a plant that can produce 
75 million liters per year (28) , to $335 million, producing 1.7 billion liters 
per year. (29) 

Banks don't invest money in hemp processing and manufacturing (30) 

– perhaps partly due to the red tape making hemp so artificially expen-
sive, perhaps partly due to most of their current customers being hemp-
substitute industries. 

The red tape can only be justified if cannabis is considered danger-
ous - the moment medicinal and social hemp are re-legalized and treated 
like other herbs, the industrial hemp red tape will disappear. No doubt 
this will result in an increase in hemp seed breeders – all those consid-
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ered “criminal” due to their history with breeding the drug strains will get 
a crack at breeding the hemp strains. Seed quality will then increase, the 
price will drop, and more money will stay in the pockets of farmers breed-
ing their own seeds. Hemp products will become cheaper and more avail-
able. Farmers and cannabis cafe owners will both have capital to invest. 
At that point, the industrial hemp industry will be free to grow large and 
compete with non-renewable materials on an even playing field. 

According to the 1938 Popular Mechanics article, hemp hurds “can 
be used to produce more than 25,000 products, ranging from dynamite to 
Cellophane”. That's just the hurds. When you factor in the fiber, the oil 
and the resin, the number of products hemp can produce is closer to 
50,000. Almost everything that isn't glass or metal - including paper, 
pressed particle board, fabrics, plastics and concrete - can be made 
from hemp. (31) With a massive manufacturing base to reflect its massive 
utility, there will be plenty of hemp waste to make fuel from, driving the 
price down considerably. 

 
The evil Dr. Pimental: 

 
If the above-mentioned sources say hemp ethanol and non-hemp 

ethanol are so affordable, then why do so many sources claim otherwise? 
Apparently, the source for this other view comes from a single report 
from Dr. David Pimentel of Cornell University. He claims that bioethanol 
has a “negative net energy value”. It turns out that this is a well-
publicized myth. In fact, Pimental's findings are flawed and disproved by 
other studies. (32) 

 
 
 
 
 

USA Hemp 
Museum  
postcard  
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transportation  
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Above is a six month old medical plant.   
Maybe Dr. Pimentel has never grown hemp.   

 
The best fuel crop? 
 

As for the argument that hemp is not an exceptional source of cellu-
lose, it's important to keep in mind that hemp: 

1) doesn't need as much fertilizer or water as corn, switchgrass or 
other energy crops (33) 

2) doesn't require the expensive drying required of corn and sugar 
cane (34), 

3) can be grown where other energy crops can't (35) 
4) is more resistant to “adverse fall weather” than other crops (36) and 
5) has long been known to be the lowest-moisture highest-cellulose 

crop. 
The hemp stalks being “over 75% cellulose” according to a 1929 pa-

per from Schafer and Simmonds (37) , with more conservative estimates 
indicating 53-74% of the bark being cellulose. (38) According to the Stan-
ford Research Institute and the Hawaii Natural Energy Institute, it is 
woody, low-moisture herbaceous plants which make the best biomass for 
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liquid fuels. (39) If one goes beyond simple cellulose-level comparisons 
and examines the cost-per-gallon with these extra cultivation and proc-
essing and transportation costs taken into account, hemp seems to be 
the best candidate for a fuel crop. Of course, all crops should be grown 
in rotation – too much of one thing is bad for the soil – but hemp seems 
the best crop to add to the rotation if we want to replace fossil fuels with 
something else in the tank. 

 
Not enough land? 
 
According to the 3rd edition of “Environmental Chemistry” by Profes-

sor Stanley E. Manahan, “Meeting US demands for oil and gas would re-
quire that about 6% of the land area of the coterminous 48 states be culti-
vated intensively for energy production.” (40) According to one source, the 
US has 60 million idle acres of farmland (41) - about 3% of US land area – 
and another 130 million or so acres devoted to raising meat (42) . Accord-
ing to another source, more than 302 million hectares of land are devoted 
to producing feed for the U.S. livestock population -- about 272 million 
hectares in pasture and about 30 million hectares for cultivated feed 
grains. (43) Either way, it seems there's more than enough land to grow 
fuel with, if we each eat five or ten fewer steaks every year. As well, ur-
ban agriculture is another option to free land up for fuel crops – for exam-
ple, 6% of Cuba's food supply is grown in the city of Havana. (44) Not only 
would urban agriculture increase the area available for food, it would 
conserve energy previously used to transport food. 

Recycling food oil can also help address our energy needs. US res-
taurants produce about 300 million US gallons of vegetable oil waste a 
year, much of which ends up in landfills. That oil could be reused as bio-
fuel. (45) Beyond vegetarianism, energy conservation, urban agriculture 
and recycling, alternative fuel sources such as wind, wave and solar - 
combined with various types of battery-powered vehicles - could reduce 
the amount of land required to meet energy needs still further. 

The process isn't quite rocket science, but involves many steps and 
many choices. For diesel-powered car drivers, one must decide if one is 
a) using the oil just as it is -- usually called SVO fuel (straight vegetable 
oil); b) mixing it with kerosene (paraffin) or petroleum diesel fuel, or with 
biodiesel, or blend it with a solvent, or with gasoline; or c) converting it to 
biodiesel. For regular gas-power car drivers, there are gasification and 
distillation processes that could turn any plant matter into fuel. Large car 
companies are already producing ethanol-friendly vehicles. Some 
sources describe the adjustments to the engine required to convert a 

www.hempmuseum.org
www.hempmuseum.org
www.hempmuseum.org


54  

USA Hemp Museum — www.hempmuseum.org 

gas-powered car into an ethanol-powered one as “minor”, others as 
“extremely complicated”. As more and more people make such adjust-
ments, they should become easier and less costly. These methods are 
too detailed to explain here, but there are many good resources on the 
internet where you can learn to make your own biofuels. Here are just a 
few: 

Biodiesel: 
www.journeytoforever.org/biodiesel_make.html#start 

www.veggieavenger.com/SVO-Jetta.php [Forbidden Access] 
www.biodieselcommunity.org 

www.tristatebiodiesel.com 
 

Ethanol: 
http://running_on_alcohol.tripod.com 

http://www.e85safety.com 
http://journeytoforever.org/biofuel_library/ethanol_motherearth/me1.html 
 

The real reason for alcohol prohibition 
 
As an interesting aside, I learned from Adrian Clarke that alcohol 

prohibition may have ended at the request of the oil companies, as the 
illegal stills set up to provide bootleg booze were being turned into 
sources of fuel. Apparently, there was even hemp ethanol production! 

In an email to me, Clarke wrote; “I asked an historian who was work-
ing as a senior adviser to our Victorian State Government what he 
thought about the proposition that Prohibition was enacted to protect the 
Oil Companies and at their request, from the self-sufficiency hemp gave 
to farmers and other drivers. The historian had worked in American Uni-
versities and said he would consult his network. Three weeks later he 
called me to confirm absolutely that Prohibition was to stop people mak-
ing their own car fuel. He said that records showed that up to 90% of all 
the illegal alcohol made up to that time, was for the fueling of cars. ... 
This historian did not go public.” 

I attempted to verify this information, and found out that Henry Ford 
originally designed his “Model A” car to run on either alcohol or gasoline, 
whichever was available to the driver – and that John D. Rockefeller, 
owner of Standard Oil (now Exxon-Mobil, Chevron, American BP and a 
dozen other oil companies), put 4 million dollars into alcohol prohibition.

(46) After alcohol prohibition began, Ford proposed that the dead capacity 
of shutting down distilleries might be used to produce denatured alcohol 
- "a cleaner, nicer, better fuel for automobiles than gasoline". (47) Veteran 
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hemp activist Chris Conrad writes that Ford's dream of a nation of plant-
powered vehicles was “thwarted first by alcohol prohibition, then by 
hemp prohibition”. (48) 

The plan to shut down alcohol fuel through alcohol prohibition may 
have backfired. The number of illegal alcohol stills increased during alco-
hol prohibition. (49) Thus, in a celebrated 1932 letter, subsequently printed 
on the front page of The New York Times, John D. Rockefeller, Jr., a life-
long teetotaler, argued against the continuation of alcohol prohibition 
due to the “increase in disrespect for the law”. This letter became the 
singular event that pushed the nation to repeal alcohol prohibition. (50) 

This concern of John D. Jr. may be considered suspect, for as any good 
Rockefeller historian will point out, the Rockefellers themselves had 
been known to disrespect the law from time to time. (51) Perhaps John D 
was really concerned that people would become less dependent on his 
oil if they had their own stills, and he adopted the “disrespect for the law” 
concern to hide the self-interested motive behind his change of opinion. 
And then I stumbled on this bit of information:" Fifty years ago it was a 
corporate alliance between DuPont (which controlled GM) and Standard 
Oil (now Exxon) which suppressed Henry Ford's alcohol gasoline engine 
and committed the continent to using lead as an additive." (52) DuPont and 
Standard Oil ... hmmmm 

... where have I heard those names be-
fore? ... oh yes! It was these companies that 
had the most to do with making hemp illegal! I 
began to wonder to myself if both alcohol pro-
hibition and hemp prohibition were created by 
the same corporations for the same reasons – 
as attempts at fuel monopolies. A close exami-
nation of the history of hemp fuels, hemp prohi-
bition, DuPont and Standard Oil might reveal 
the answer. 

 
Hemp stalks are made of cellulose  

which is made of atmospheric carbon dioxide.   
 

Cellulose was one of  
the first substances made into plastic.   

 
Fossil fuels are not needed for plastics. 

Hemp plastic is the way to go  
economically and environmentally. 
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Trends in new crops and new uses. ASHS Press, Alexandria, VA.  
 

Hemp: A New Crop  
With New Uses For North America*  

by Ernest Small and David Marcus 
 

*This paper was considerably improved by criticism provided by  

A. McElroy 
 
“Hemp” refers primarily to Cannabis sativa L. (Cannabaceae), al-

though the term has been applied to dozens of species representing at 
least 22 genera, often prominent fiber crops. For examples, Manila hemp 
(abaca) is Musa textilis Née, sisal hemp is Agave sisalina Perrine, and 
sunn hemp is Crotolaria juncea L. Especially confusing is the phrase 
“Indian hemp,” which has been used both for narcotic Asian land races of 
C. sativa (so-called C. indica Lamarck of India) and Apocynum cannabi-
num L., which was used by North American Indians as a fiber plant. Can-
nabis sativa is a multi-purpose plant 
that has been domesticated for bast 
(phloem) fiber in the stem, a multi-
purpose fixed oil in the 
“seeds”  (achenes), and an intoxi-
cating resin secreted by epidermal 
glands. The common names hemp 
and marijuana (much less fre-
quently spelled marihuana) have 
been applied loosely to all three 
forms, although historically hemp 
has been used primarily for the fi-
ber cultigen and its fiber prepara-
tions, and marijuana for the drug 
cultigen and its drug preparations. 
The current hemp industry is mak-
ing great efforts to point out that 
“hemp is not marijuana.” Italicized, Cannabis refers to the biological 
name of the plant (only one species of this genus is commonly recog-
nized, C. sativa L.). Non-italicized, “cannabis” is a generic abstraction, 
widely used as a noun and adjective, and commonly (often loosely) used 
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both for cannabis plants and/or any or all of the 
intoxicant preparations made from them. 
        Probably indigenous to temperate Asia, C. 
sativa is the most widely cited example of a 
“camp follower.” It was pre-adapted to thrive in 
the manured soils around man’s early settle-
ments, which quickly led to its domestication 
(Schultes 1970). Hemp was harvested by the 
Chinese 8500 years ago (Schultes and Hof-
mann 1980). For most of its history, C. sativa 
was most valued as a fiber source, considera-
bly less so as an intoxicant, and only to a lim-

ited extent as an oilseed crop. Hemp is one of the oldest sources of tex-
tile fiber, with extant remains of hempen cloth trailing back 6 millennia. 
Hemp grown for fiber was introduced to western Asia and Egypt, and 
subsequently to Europe somewhere between 1000 and 2000 BCE. Culti-
vation in Europe became widespread after 500 ce. The crop was first 
brought to South America in 1545, in Chile, and to North America in Port 
Royal, Acadia in 1606. The hemp industry flourished in Kentucky, Mis-
souri, and Illinois between 1840 and 1860 because of the strong demand 
for sailcloth and cordage (Ehrensing 1998). From the end of the Civil War 
until 1912, virtually all hemp in the US was produced in Kentucky. During 
World War I, some hemp cultivation occurred in several states, including 
Kentucky, Wisconsin, California, North Dakota, South Dakota, Minnesota, 
Indiana, Illinois, Ohio, Michigan, Kansas, and Iowa (Ehrensing 1998). The 
second world war led to a brief revival of hemp cultivation in the Midwest, 
as well as in Canada, because the war cut off supplies of fiber 
(substantial renewed cultivation also occurred in Germany for the same 
reason). Until the beginning of the 19th cen-
tury, hemp was the leading cordage fiber. 
Until the middle of the 19th century, hemp ri-
valed flax as the chief textile fiber of vegeta-
ble origin, and indeed was described as “the 
king of fiber-bearing plants,—the standard by 
which all other fibers are measured” (Boyce 
1900). Nevertheless, the Marihuana Tax Act 
applied in 1938 essentially ended hemp pro-
duction in the United States, although a small 
hemp fiber industry continued in Wisconsin 
until 1958. Similarly in 1938 the cultivation of 
Cannabis became illegal in Canada under the 
Opium and Narcotics Act. 

Hemp Heroes 
Cheech and Chong 

selling in a large  
hemp marketplace 
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Hemp, grown under license 
mostly in Canada, is the most publi-
cized “new” crop in North America. 
Until very recently the prohibition 
against drug forms of the plant pre-
vented consideration of cultivation 
of fiber and oilseed cultivars in Can-
ada. However, in the last 10 years 
three key developments occurred: 
(1) much-publicized recent ad-
vances in the legal cultivation of 
hemp in western Europe, especially 
for new value-added products; (2) 
enterprising farmers and farm groups became convinced of the agricul-
tural potential of hemp in Canada, and obtained permits to conduct experi-
mental cultivation; and (3) lobby groups convinced the government of Can-
ada that narcotic forms of the hemp plant are distinct and distinguishable 
from fiber and oilseed forms. In March 1998, new regulations (under the 
Controlled Drugs and Substances Act) were provided to allow the com-
mercial development of a hemp industry in Canada, and since then more 
than a thousand licenses have been issued. Hectares licensed for cultiva-
tion for 1998–2001 were respectively, 2,500, 14,200, 5,487, and 1,355, the 
decreasing trend due to a glut of seed produced in 1999 and pessimism 
over new potential regulations barring exports to the US. Information on 
the commercial potential of hemp in Canada is in Blade (1998), Marcus 
(1998), and Pinfold Consulting (1998). In the US, a substantial trade in 
hemp products has developed, based on imports of hemp fiber, grain, and 
oil. The American agricultural community has observed this, and has had 
success at the state level in persuading legislators of the advisability of 
experimental hemp cultivation as a means of evaluating the wisdom of re-
establishing American hemp production. However, because of opposition 
by the federal government, to date there has only been a small experimen-
tal plot in Hawaii. Information on the commercial potential of hemp in the 
US is presented in the following. 

Cannabis sativa is extremely unusual in the diversity of products for 
which it is or can be cultivated. Popular Mechanics magazine (1938) 
touted hemp as “the new billion dollar crop,” stating that it “can be used to 
produce more than 25,000 products, ranging from dynamite to Cello-
phane.” Table 1 presents the principal products for which the species is 
cultivated in Europe, all of which happen to be based on fiber. This presen-
tation stresses the products that hold the most promise for North America, 
which also include a considerable range of oilseed applications (Table 2; 
Fig. 1). 

Hemp Heroes Marc Emery, 
Tommy and Shelby Chong 
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Table 1. Hemp fiber usage in the European Union in 1999 (after Karus et al. 2000). 

 
 
Table 2. Analysis of commercial Cannabis product potential in North 
America in order of decreasing value toward the right and toward the 
bottom. 

 

Class of product Quantity consumed (tonnes) 
Relative  
percentage 

Specialty pulp (cigarette 
paper, bank notes, technical 
filters, and hygiene prod-
ucts) 

24,882 87 

Composites for autos 1,770 6 

Construction & thermal insu-
lation materials 

1,095 4 

Geotextiles 234 0.8 

Other 650 2.2 

Total 26,821 100 

Seeds 
 (achenes) 

Long ("bark) 
fiber 

Woody stem 
core 

Female floral 
(perigonal) 
bract 

Whole plant 

Confectionary, 
baked goods 

Plastic-
molded 
products 

Animal bed-
ding 

Medicinal can-
nabinoids 

Alcohol 

Salad oil Specialty 
papers 

Thermal in-
sulation 

Essential oil (for 
flavor & per-
fume) 

Fuel 

Body care 
"cosmetics 

Construc-
tion fiber-
board 

Construc-
tion 
(fiberboard, 
plaster 

Insect repellant Silage 

Animal food 
(whole seeds 
for birds, 
presscake for 
mammalian live-
stock) 

Biodegrad-
able land-
scape mat-
ting & plant 
culture 
products 

  

Gamma-
linolenic acid 
dietary supple-
ments 

Coarse tex-
tiles 
(carpets, 
upholstery)   

Specialty indus-
trial oils 

Fine textiles 
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Basic Categories of Cannabis and Their Field Architecture 
  

        Cannabis sativa is an annual 
wind-pollinated plant, normally dio-
ecious and dimorphic, although some-

times monoecious (mostly in several 
modern European fiber cultivars). Fig-
ure 2 presents the basic morphology 
of the species. Some special hybrids, 
obtained by pollinating females of dio-
ecious lines with pollen from 
monoecious plants, are predominantly 
female (so-called “all-female,” these 
generally also produce some her-
maphrodites and occasional males). 
All-female lines are productive for 
some purposes (e.g. they are very uni-
form, and with very few males to take 
up space they can produce consider-
able grain), but the hybrid seed is ex-
pensive to produce. Staminate or 
“male” plants tend to be 10%–15% 
taller and are less robust than the pis-
tillate or “female” (note the compara-

tively frail male in Fig. 3). So prolific is pollen production that an isolation 
distance of about 5 km is usually recommended for generating pure-bred 
foundation seed. A “perigonal bract” subtends each female flower, and 
grows to envelop the fruit. While small, secretory, resin-producing 
glands occur on the epidermis of most of the above-ground parts of the 
plant, the glands are very dense and productive on the perigonal bracts, 
which are accordingly of central interest in marijuana varieties. The root 
is a laterally branched taproot, generally 30–60 cm deep, up to 2.5 m in 
loose soils, very near the surface and more branched in wet soils. Exten-
sive root systems are key to the ability of hemp crops to exploit deep sup-
plies of nutrients and water. The stems are erect, furrowed, and usually 
branched, with a woody interior, and may be hollow in the internodes. Al-
though the stem is often woody, the species is frequently referred to as a 
herb or forb. Plants vary enormously in height depending on genetic con-
stitution and environment (Fig. 4), but are typically 1–5 m (heights of 12 m 
or more in cultivation have been claimed). 

Fig. 1.  
Major uses of industrial hemp. 
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Fig. 2. Cannabis sativa. This superb composite plate by artist Elmer 
Smith, often reproduced at a very small scale and without explanation in 
marijuana books, is the best scientific illustration of the hemp plant ever 
prepared. 1. Flowering branch of male plant. 2. Flowering branch of fe-
male plant. 3. Seedling. 4. Leaflet. 5. Cluster of male flowers. 6. Female 
flower, enclosed by perigonal bract. 7. Mature fruit enclosed in perigonal 
bract. 8. Seed (achene), showing wide face. 9. Seed, showing narrow 
face. 10. Stalked secretory gland. 11. Top of sessile secretory gland. 12. 
Long section of cystolith hair (note calcium carbonate concretion at 
base). Reproduced with the permission of Harvard University, Cam-
bridge, MA. 
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Fig. 4. United States National Institute of Health, University of Mississippi 
marijuana plantation site, showing variation in plant size. A tall fiber-type 
of hemp plant is shown at left, and a short narcotic variety (identified as 
“Panama Gold”) at right. 

  
 
 
 

Fig. 3. Photograph of  
Cannabis sativa.  
Left, staminate  

(“male”) plant in flower;  
right, pistillate (“female”)  

plant in flower.  
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There is great variation in Cannabis sativa, because of disruptive do-
mestication for fiber, oilseed, and narcotic resin, and there are features 
that tend to distinguish these three cultigens (cultivated phases) from 
each other. Moreover, density of cultivation is used to accentuate certain 
architectural features. Figure 5 illustrates the divergent appearances of 
the basic agronomic categories of Cannabis in typical field configura-
tions. 
 

Fig. 5. Typical architecture of categories of cultivated Cannabis sa-
tiva. Top left: narcotic plants are generally low, highly branched, and 
grown well-spaced. Top right: plants grown for oilseed were traditionally 
well-spaced, and the 
plants developed me-
dium height and strong 
branching. Bottom left: 
fiber cultivars are 
grown at high density, 
and are unbranched 
and very tall. Bottom 
center: “dual purpose” 
plants are grown at 
moderate density, tend 
to be slightly branched 
and of medium to tall 
height. Bottom right: 
some recent oilseed 
cultivars are grown at 
moderate density and 
are short and relatively 
unbranched. Degree of 
branching and height 
are determined both by 
the density of the plants 
and their genetic back-
ground. 

 
Highly selected forms of the fiber cultigen possess features maxi-

mizing fiber production. Since the nodes tend to disrupt the length of the 
fiber bundles, thereby limiting quality, tall, relatively unbranched plants 
with long internodes have been selected. Another strategy has been to 
select stems that are hollow at the internodes, with limited wood, since 
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this maximizes production of fiber in relation to supporting woody tis-
sues. Similarly, limited seed productivity concentrates the plant’s energy 
into production of fiber, and fiber cultivars often have low genetic pro-
pensity for seed output. Selecting monoecious strains overcomes the 
problem of differential maturation times and quality of male (staminate) 
and female (pistillate) plants (males mature 1–3 weeks earlier). Male 
plants in general are taller, albeit slimmer, less robust, and less produc-
tive. Except for the troublesome characteristic of dying after anthesis, 
male traits are favored for fiber production, in contrast to the situation 
for drug strains noted below. In former, labor-intensive times, the male 
plants were harvested earlier than the females, to produce superior fi-
ber. The limited branching of fiber cultivars is often compensated for by 
possession of large leaves with wide leaflets, which obviously increase 
the photosynthetic ability of the plants. Since fiber plants have not gener-
ally been selected for narcotic purposes, the level of intoxicating con-
stituents is usually limited. 

An absence of such fiber-strain traits as tallness, limited branching, 
long internodes, and very hollow stems, is characteristic of narcotic 
strains. Drug forms have historically been grown in areas south of the 
north-temperate zone, often close to the equator, and are periodically 
adapted to a long season. When grown in north-temperate climates matu-
ration is much-delayed until late fall, or the plants succumb to cold 
weather before they are able to produce seeds. Unlike fiber strains that 
have been selected to grow well at extremely high densities, drug strains 
tend to be less persistent when grown in high concentration (de Meijer 
1994). Drug strains can be very similar in appearance to fiber strains. 
However, a characteristic type of narcotic plant was selected in southern 
Asia, particularly in India and neighboring countries. This is dioecious, 
short (about a meter in height), highly branched, with large leaves (i.e. 
wide leaflets), and it is slow to mature. The appearance is rather like a 
short, conical Christmas tree. 

Until recent times, the cultivation of hemp primarily as an oilseed 
was largely unknown, except in Russia. Today, it is difficult to recon-
struct the type of plant that was grown there as an oilseed, because such 
cultivation has essentially been abandoned. Oilseed hemp cultivars in the 
modern sense were not available until very recently, but some land races 
certainly were grown specifically for seeds in Russia. Dewey (1914) gave 
the following information: “The short oil-seed hemp with slender stems, 
about 30 inches high, bearing compact clusters of seeds and maturing in 
60 to 90 days, is of little value for fiber production, but the experimental 
plants, grown from seed imported from Russia, indicate that it may be 
valuable as an oil-seed crop to be harvested and threshed in the same 
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manner as oil-seed flax.” Most hemp oilseed in Europe is currently ob-
tained from so-called “dual usage” plants (employed for harvest of both 
stem fiber and seeds, from the same plants). Of the European dual-usage 
cultivars, ‘Uniko B’ and ‘Fasamo’ are particularly suited to being grown 
as oilseeds. Very recently, cultivars have been bred specifically for oil-
seed production. These include ‘Finola,’ formerly known as ‘Fin-314’ (Fig. 
6) and ‘Anka’ (Fig. 7), which are relatively short, little-branched, mature 
early in north-temperate regions, and are ideal for high-density planting 
and harvest with conventional equipment. Dewey (1914) noted that a 
Turkish narcotic type of land race called “Smyrna” was commonly used 
in the early 20th century in the US to produce birdseed, because (like 
most narcotic types of Cannabis) it is densely branched, producing many 
flowers, hence seeds. While oilseed land races in northern Russia would 
have been short, early-maturing plants in view of the short growing sea-
son, in more southern areas oilseed landraces likely had moderate 
height, and were spaced more widely to allow abundant branching and 
seed production to develop. Until Canada replaced China in 1998 as a 
source of imported seeds for the US, most seeds used for various pur-
poses in the US were sterilized and imported from China. Indeed, China 
remains the largest producer of hempseed. We have grown Chinese 
hemp land races, and these were short, branched, adapted to a very long 
growing season (i.e. they come into flower very slowly in response to 
photoperiodic induction of short days in the fall), and altogether they 
were rather reminiscent of Dewey’s description of Smyrna. Although 
similar in appearance to narcotic strains of C. sativa, the Chinese land 
races we grew were in fact low in intoxicating constituents, and it may 
well be that what Dewey thought was a narcotic strain was not. Although 
some forms of C. sativa have quite large seeds, until recently oilseed 
forms appear to have been mainly selected for a heavy yield of seeds, 
usually recognizable by abundant branching. Such forms are typically 
grown at lower densities than hemp grown only for fiber, as this pro-
motes branching, although it should be under-
stood that the genetic propensity for branching 
has been selected. Percentage or quality of oil in 
the seeds does not appear to have been impor-
tant in the past, although selection for these traits 
is now being conducted. Most significantly, mod-
ern selection is occurring with regard to mecha-
nized harvesting, particularly the ability to grow 
in high density as single-headed stalks with very 
short branches bearing considerable seed. 
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Fig. 6. ‘Finola,’ the first cultivar of Cannabis sativa bred exclusively for 
grain. (Courtesy of the breeder, J.C. Callaway, Univ. Kuopio, Finland.) 

 

 
 

Fig. 7. ‘Anka,’ the first registered North American bred cultivar of Can-
nabis sativa. This variety is best suited for grain production.  
(Courtesy of the breeder, P. Dragla, and of the Industrial Hemp Seed 
Development Company, Chatham, Ontario.) 
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Controlling the Drug Trade Potential of  Hemp 
 

As detailed below, the development of hemp as a new legal crop in 
North America must be considered in relation to illicit cultivation, so it is 
important to appreciate the scope of the drug situation. Up until the first 
half of the 20th century, drug preparations of Cannabis were used pre-
dominantly as a recreational inebriant in poor countries and the lower 
socio-economic classes of developed nations. After World War II, mari-
juana became associated with the rise of a hedonistic, psychedelic 
ethos, first in the United States and eventually over much of the world, 
with the consequent development of a huge international illicit market 
that exceeds the value of the hemp 
market during its heyday. Table 3 
shows the “economic signifi-
cance” (dollars generated in the 
black market plus dollar cost of 
control measures) of the illicit drug 
industry associated with C. sativa, 
and contrasts this with the esti-
mated dollar value of major catego-
ries of legitimate uses. In the Neth-
erlands, the annual value of nar-
cotic hemp cultivation (ca. $10 bil-
lion) exceeds the value of tulips 
(Collins 1999). Marijuana has be-
come the most widely disseminated 
illicit species in the world (Schultes and Hofmann 1980). With the excep-
tion of alcohol, it is the most widely used recreational euphoric drug. 
About 25% of North Americans are believed to have used Cannabis ille-
gally. According to the US National Institute on Drug Abuse 
(www.nida.nih.gov/Infofax/marijuana.html), more than 72 million Ameri-
cans (33%) 12 years of age and older have tried marijuana. Cultivation, 
commerce, and consumption of drug preparations of Cannabis have 
been proscribed in most countries during the present century. The cost 
of enforcing the laws against Cannabis in North America is in the billions 
of dollars annually. In addition, there are substantial social costs, such as 
adverse effects on users, particularly those who are convicted. Tragi-
cally this includes some legitimate farmers who, faced with financial ruin 
because of the unprofitability of crops being grown, converted to grow-
ing marijuana. 
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“The global market for hemp-derived products is valued at between $100 
million and $200 million annually” (Pinfold Consulting 1998;  
De Guzman 2001). 

 
A rather thorough analysis of the scope of the illicit marijuana indus-

try in Canada for 1998 is reported at (link updated) 
www.internationalhempassociation.org/jiha/jiha5214.html and summa-
rized in MacLeod (1999). At least 800 tonnes (t) of marijuana were grown 
in Canada in 1998, representing a harvest of 4.7 million flowering plants. 
More than 50% of the marijuana available in Canada is grown domesti-
cally. An average mature plant was estimated to produce 170 g of 
“marketable substance.” The value of the Canadian crop is uncertain, but 
has been estimated to be in the billions of dollars annually (Heading 1998; 
MacLeod 1999). 

The US Drug Enforcement Administration’s online criminal justice 
statistics for 2000 (cscmosaic.albany.edu/sourcebook/1995/pdf/t440.pdf) 
shows the following seizures and eradication of plants of C. sativa: 
40,929 outdoor plots (2,597,796 plants), 139,580,728 ditchweed (ruderal 
plants), 2,361 indoor operations (217,105 plants), for a grand total of 
2,814, 903 plants destroyed. Impressively, the species was grown in all 
50 states (including outdoor seizures in every state except Wyoming)! It 
is of course impossible to know exactly how much marijuana is cultivated 
in the United States, and perhaps only 10% to 20% of the amount grown is 
seized. The profitability of the illegal crop is indicated by a comparison of 
the cost of a bushel of corn (roughly $2.50) and a bushel of manicured 

Table 3. Comparative annual world economic significance of categories 
of Cannabis activity. 

Category World ($) 
North America 
($) 

Type of investment 

Recreational 
drugs 

> 1 trillion 100s of billions 
Law enforcement, eradica-
tion, education 

Industrial hemp 
100s of mil-
lionsz 

10s of millions 
Production, development, 
marketing, research 

Therapeutic 
drugs 

100s of millions 10s of millions 
Production, development, 
marketing, research 

Phytoremedia-
tion 

10s of thou-
sands 

nil Research 

Ornamental 
hemp 

thousands nil Development 
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marijuana (about $70,000; it has been suggested that prices range from 
$500 a pound, for low-quality marijuana, to more than $5,000 a pound for 
“boutique” strains like “Northern Lights” and “Afghan Kush”). According 
to a National Organization for the Reform of Marijuana Laws (NORML) 
(mir.drugtext.org/marijuananews/marijuana_ranks_fourth_largest_c.htm) 
marijuana is at least the fourth most valuable crop in America, outranked 
only by corn, soybeans, and hay. It was estimated that 8.7 million mari-
juana plants were harvested in 1997, worth $15.1 billion to growers and 
$25.2 billion on the retail market (the wholesale value was used to com-
pare marijuana to other cash crops). Marijuana was judged to be the 
largest revenue producing crop in Alabama, California, Colorado, Ha-
waii, Kentucky, Maine, Rhode Island, Tennessee, Virginia, and West Vir-
ginia, and one of the top five cash crops in 29 other states. 

Cannabis contains a seemingly unique class of chemicals, the can-
nabinoids, of which more than 60 have been described, but only a few 
are psychoactive. Cannabinoids are produced in specialized epidermal 
glands, which differ notably in distribution on different organs of the 
plant (high concentrations occur on the upper surface of the young 
leaves and young twigs, on the tepals, stamens, and especially on the 
perigonal bract). Given this distribution, the glands would seem to be 
protective of young and reproductive above-ground tissues (the roots 
lack glands). Two classes of epidermal glands occur—stalked and ses-
sile (Fig. 8), but in either case the glandular cells are covered by a sheath 
under which resin is accumulated, until the sheath ruptures, releasing 
resin on the surface. The resin is a sticky mixture of cannabinoids and a 
variety of terpenes. The characteristic odor of the plant is due to the 
abundant terpenes, which are not psychoactive. The more important 
cannabinoids are shown in Fig. 9. In the plant the cannabinoids exist pre-
dominantly in the form of carboxylic acids, which decarboxylate with time 
or when heated. Delta-9-tetrahydrocannabinol (�9-THC, or simply THC) is 
the predominant psychoactive component. Other THC isomers also oc-
cur, particularly �8-THC, which is also psychoactive. Technically, the 
euphoric psychological effects of THC are best described by the word 
psychotomimetic. Cannabidiol (CBD) is the chief non-psychotomimetic 
cannabinoid. A THC concentration in marijuana of approximately 0.9% 
has been suggested as a practical minimum level to achieve the (illegal) 
intoxicant effect, but CBD (the predominant cannabinoid of fiber and oil-
seed varieties) antagonizes (i.e. reduces) the effects of THC 
(Grotenhermen and Karus 1998). Concentrations of 0.3% to 0.9% are 
considered to have “only a small drug potential” (Grotenhermen and Ka-
rus 1998). Some cannabinoid races have been described, notably con-
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taining cannabichromene (particularly in high-THC forms) and cannabig-
erol monomethyl ether (in some Asian strains). The biosynthetic path-
ways of the cannabinoids are not yet satisfactorily elucidated, although 
the scheme shown in Fig. 10 is commonly accepted. At least in some 
strains, THC is derived from cannabigerol, while in others it may be de-
rived from CBD. CBN and 8-THC are considered to be degradation prod-
ucts or analytical artifacts (Pate 1998a). 

Fig. 8. Scanning electron micrographs of the abaxial surface of a perigo-
nal bract (which envelops the fruit). These bracts are the most intoxicat-
ing part of the plant, and may contain 20% THC, dry weight. The resin is 
synthesized both in stalked and sessile glands. Multicellular secretory 
glands (of phallic appearance), some broken stalks of these (note cellular 
appearance), and unicellular cystolith hairs (claw-like structures) are 
pictured. 
 

Below are three museum photos of the resin glands referenced above. 
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Fig. 9. Some important cannabinoids of cannabis resin. 9-THC (delta-9 
tetrahydrocannabinol) is the chief intoxicant chemical and predominates 
in intoxicant strains, while the isomer 8-THC is usually present in no more 
than trace amounts. CBD (cannabidiol) is the chief non-intoxicant chemi-
cal, and predominates in non-intoxicant strains; it has sedative effects. 
The non-intoxicant CBN (cannabinol) is a frequent degradation or oxida-
tion product. The non-intoxicant cannabichromene (CBC) is typically 
found in trace amounts in intoxicant strains. The non-intoxicant can-
nabigerol (CBG) is considered to be a precursor of the other cannbinoids 
(see Fig. 10). 

Fig. 10. Proposed biosynthetic 
pathways of the principal can-
nabinoids (after Pate 1998b). 
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Both in Canada and the US, the most critical problem to be ad-
dressed for commercial exploitation of C. sativa is the possible unauthor-
ized drug use of the plant. Indeed, the reason hemp cultivation was made 
illegal in North America was concern that the hemp crop was a drug 
menace. The drug potential is, for practical purposes, measured by the 
presence of THC. THC is the world’s most popular illicit chemical, and 
indeed the fourth most popular recreational drug, after caffeine, alcohol, 
and nicotine. “Industrial hemp” is a phrase that has become common to 
designate hemp used for commercial non-intoxicant purposes. Small and 
Cronquist (1976) split C. sativa into two subspecies: C. sativa subsp. sa-
tiva, with less than 0.3% (dry weight) of THC in the upper (reproductive) 
part of the plant, and C. sativa subsp. indica (Lam.) E. Small & Cronq. 
with more than 0.3% THC. This classification has since been adopted in 
the European Community, Canada, and parts of Australia as a dividing 
line between cultivars that can be legally cultivated under license and 
forms that are considered to have too high a drug potential. For a period, 
0.3% was also the allowable THC content limit for cultivation of hemp in 
the Soviet Union. In the US, Drug Enforcement Agency guidelines issued 
Dec. 7, 1999 expressly allowed products with a THC content of less than 
0.3% to enter the US without a license; but subsequently permissible lev-
els have been a source of continuing contention. Marijuana in the illicit 
market typically has a THC content of 5% to 10% (levels as high as 25% 
have been reported), and as a point of interest, a current Canadian gov-
ernment experimental medicinal marijuana production contract calls for 
the production of 6% marijuana. As noted above, a level of about 1% THC 
is considered the threshold for marijuana to have intoxicating potential, 
so the 0.3% level is conservative, and some countries (e.g. parts of Aus-
tralia, Switzerland) have permitted the cultivation of cultivars with higher 
levels. It should be appreciated that there is considerable variation in 
THC content in different parts of the plant. THC content increases in the 
following order: achenes (excluding bracts), roots, large stems, smaller 
stems, older and larger leaves, younger and smaller leaves, flowers, 
perigonal bracts covering both the female flowers and fruits. It is well 
known in the illicit trade how to screen off the more potent fractions of 
the plant in order to increase THC levels in resultant drug products. Nev-
ertheless, a level of 0.3% THC in the flowering parts of the plant is reflec-
tive of material that is too low in intoxicant potential to actually be used 
practically for illicit production of marijuana or other types of cannabis 
drugs. Below, the problem of permissible levels of THC in food products 
made from hempseed is discussed. 
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There is a general inverse relationship in the resin of Cannabis be-
tween the amounts of THC present and the amount of the other principal 
cannabinoid, CBD. Whereas most drug strains contain primarily THC and 
little or no CBD, fiber and oilseed strains primarily contain CBD and very 
little THC. CBD can be converted to THC by acid catalyzed cyclization, 
and so could serve as a starting material for manufacturing THC. In the-
ory, therefore, low-THC cultivars do not completely solve the problem of 
drug abuse potential. In practice, however, the illicit drug trade has ac-
cess to easier methods of synthesizing THC or its analogues than by first 
extracting CBD from non-drug hemp strains. 

Breeding for low THC cultivars in Europe has been reviewed by 
Bócsa (1998), Bócsa and Karus (1998), and Virovets (1996). Some re-
searchers have claimed to have produced essentially THC-free strains, 
although at present no commercial cultivar seems to be 100% free of 
THC. THC content has proven to be more easily reduced in monoecious 
than in dioecious varieties. It should be possible to select THC-free 
strains, and there has been speculation that genetic engineering could 
be helpful in this regard. As a strategic economic and political tactic, 
France has been attempting for several years to have the European Un-
ion (EU) adopt legislation forbidding the cultivation of industrial hemp 
cultivars with more than 0.1% THC, which would mean that primarily 
French varieties would have to be cultivated in Europe. However, the Ca-
nadian government has found that some French material has proven to 
be excessively high in THC. 

There is certainly a need to utilize available germplasm sources in 
order to breed suitable cultivars for North America. A list of the 24 ap-
proved cultivars for the 2001 season in Canada is at www.hc-sc.gc.ca/

the European Organization of Economic Cooperation and Development 
(OECD). These cultivars are “approved” for use in Canada not on agricul-
tural criteria, but merely on the basis that they meet the THC criterion. 
Indeed, most of these are unsuitable or only marginally suitable for Can-
ada (Small and Marcus 2000), and only a very few Canadian cultivars to 
date have been created. In Canada, every acquisition of hemp grown at a 
particular place and time must be tested for THC content by an independ-
ent laboratory and, under the industrial hemp regulations, fields of hemp 
with more than 0.3% THC may require destruction (a slight degree of 
flexibility is generally exercised). Importation of experimental hemp lines 
(i.e. other than the approved cultivars) requires importation licenses (as 
well as phytosanitary clearance of the shipment by the Canadian Food 
Inspection Agency), and the importation licenses require an indication 
that the THC contents are low. 

hpb-dgps/therapeut/htmleng/hemp.html. Most of these are regulated by 
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In Canada, the methodology used for analyses and sample collection 
for THC analysis of hemp plantings is standardized (at the Health Can-
ada/Therapeutics Program/Hemp web site at www.hc-sc.gc.ca/hpb-

ual” for procedures on sampling plant materials and chemical proce-
dures for determining THC levels). The regulations require that one of the 
dozen independent laboratories licensed for the purpose conduct the 
analyses and report the results to Health Canada. Sample collection is 
also normally carried out by an independent authorized firm. The Cana-
dian system of monitoring THC content has rigidly limited hemp cultiva-
tion to cultivars that consistently develop THC levels below 0.3%. 

Because C. sativa has been a neglected crop for so long in North 
America, there are only negligible genetic resources available on this 
continent. Most germplasm stocks of hemp are in Europe, and the largest 
and most important collection is the Vavilov Institute gene bank in Lenin-
grad. Figure 11 shows THC concentrations in the Vavilov collection, as 
well as in our own collection, largely of European germplasm. A disturb-
ingly high percentage of the collections have THC levels higher than 
0.3%, making it difficult to incorporate these into breeding programs. 

Fig. 11. Frequency histograms of THC concentration in germplasm col-
lections. Left, collection of E. Small and D. Marcus; of the 167 acces-
sions, 43% had THC levels >0.3%. Right, the collection of the Vavilov In-
stitute, St. Petersburg; of the 278 accessions for which chemical analy-
ses were reported in Anonymous (1975), about 55% had THC levels 
>0.3%. 

dgps/therapeut/htmleng/hemp.html, see “Industrial Hemp Technical Man-
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Soil characteristics, latitude and climatic stresses have been found 
to have significant effects on THC concentrations, and there are sea-
sonal and even diurnal variations (Small 1979; Pate 1998b). However, the 
range of THC concentrations developed by low-THC cultivars (those typi-
cally with £0.3% THC) under different circumstances on the whole is lim-
ited, for the most part generally not varying more than 0.2 percentage 
points when grown in a range of circumstances, and usually less (note 
information in Scheifle et al. 1999; Scheifle 2000, Scheifle and Dragla 
2000). Practically, this has meant in Canadian experience that a few culti-
vars have been eliminated from further commercial cultivation because 
they sometimes exceed the 0.3% level (‘Fedora 19’ and ‘Futura,’ author-
ized in 2000, have now been removed because some test results in sev-
eral years exceeded 0.3%; ‘Finola’ and ‘Uniko B’ are under probation be-
cause of elevated levels), but on the whole most of the permitted culti-
vars have maintained highly consistent development of quite low levels of 
THC. 

Hemp seeds contain virtually no THC, but THC contamination results 
from contact of the seeds with the resin secreted by the epidermal 
glands on the leaves and floral parts, and also by the failure to sift away 
all of the bracts (which have the highest concentration of THC of any 
parts of the plant) that cover the seeds. This results in small levels of THC 
appearing in hempseed oil and foods made with the seeds. Although 
most of the western hemp-growing world uses 0.3% THC as a maximum 
concentration for authorized cultivation of hemp plants, regulations in 
various countries allow only a much lower level of THC in human food 
products manufactured from the seeds. Currently, up to 10 ppm THC is 
permitted in seeds and oil products used for food purposes in Canada. In 
Germany, more stringent limits were set for food in 2000: 5 ppm in food 
oil, 0.005 ppm in beverages, and 0.15 ppm in all other foods. The US Drug 
Enforcement Administration published new regulations on hemp in the 
Federal Register on October 9th 2001 that in effect 4 months later would 
ban the food use of hemp in the US because any amount of THC would be 
unacceptable in foods (follow links at www.hempreport.com/). These pro-
posals are currently being challenged by the hemp industry. Limits have 
been set because of concerns about possible toxicity and interference 
with drug tests (Grotenhermen et al. 1998). An extensive analysis of lit-
erature dealing with the toxicity of hemp is in Orr and Starodub (1999; 
see Geiwitz 2001 for an analysis). Because hemp food products are con-
sidered to have great economic potential, there is considerable pressure 
on the hemp industry in North America to reduce THC levels. 

www.hempmuseum.org
www.hempreport.com/).
www.hempmuseum.org
www.hempreport.com/).
www.hempmuseum.org
www.hempreport.com/).


76  

USA Hemp Museum — www.hempmuseum.org 

The Drug Enforcement Agency and the Office of National Drug Con-
trol Policy of the US raised concerns over tests conducted from 1995 to 
1997 that showed that consumption of hempseed products available dur-
ing that period led to interference with drug-testing programs for mari-
juana use. Federal US programs utilize a THC metabolite level of 50 parts 
per billion in urine. Leson (2000) found that this level was not exceeded 
by consuming hemp products, provided that THC levels are maintained 
below 5 ppm in hemp oil, and below 2 ppm in hulled seeds. Nevertheless 
the presence of even minute trace amounts of THC in foods remains a 
tool that can be used by those wishing to prevent the hemp oilseed indus-
try from developing. 

Fiber Uses 
Based on world production of fibers in 1999, about 54.5% was syn-

thetic (of which 60.3% was polyester), 42.9% was plant fiber (of which 
78.5% was cotton), and 2.6% was wool (Karus 2000). In addition to cot-
ton, flax is the only other significant plant fiber crop grown in temperate 
regions of the world (kenaf has received some enthusiastic backing in 
the southern US in recent years, but is most cheaply produced in India, 
Bangladesh, and China). Flax held 2.7% of the world plant fiber market in 
1999, while hemp had only 0.3% (Karus 2000). Hemp fiber can potentially 
replace other biological fibers in many applications, but also, as noted 
below, can sometimes compete with minerals such as glass fiber and 
steel. As forests diminish, cultivation of annual plants as fiber sources is 
likely to increase. While crop residues like cereal straw will probably sup-
ply much of the need, specialty fiber plants such as hemp also have po-
tential. The four conditions that will need to be met are (after Bolton 
1995): (1) the material should be produced at a large enough scale; (2) 
the price should be low enough; (3) the fiber characteristics should be 
adequate for the end use; and (4) proven technology should be available 
for the processing of the new raw material. Of these criteria only point 3 
is adequately met at this time for hemp in North America, but this is to be 
expected in a crop that has only begun to be cultivated after an absence 
of many years. 

One of the reasons hemp fiber has been valued is because of its 
length. The primary bast fibers in the bark are 5–40 mm long, and are 
amalgamated in fiber bundles which can be 1–5 m long (secondary bast 
fibers are about 2 mm long). The woody core fibers are short—about 0.55 
mm—and like hardwood fibers are cemented together with considerable 
lignin. The core fibers are generally considered too short for high grade 
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paper applications (a length of 3 mm is considered ideal), and too much 
lignin is present. While the long bast fibers have been used to make pa-
per almost for 2 millennia, the woody core fibers have rarely been so 
used. Nevertheless it has been suggested that the core fibers could be 
used for paper making, providing appropriate technology was developed 
(de Groot et al. 1998). In any event, the core fibers, have found a variety 
of uses, as detailed below. The long, lignin-poor bast fibers also have 
considerable potential to be used in many non-paper, non-textile applica-
tions, as noted below.  

Selection for fiber has resulted in strains that have much more bark 
fiber tissues and much less woody core than encountered in narcotic 
strains, oilseed strains, and wild plants (Fig. 12). In non-fiber strains of 
Cannabis, bark can be less than one quarter of the stem tissues (i.e. 
more than three quarters can be woody core). By contrast, in fiber 
strains half of the stem tissues can be bark, and more than half of this 
can be the desirable long primary fibers (de Meijer 1995). Non-fiber 
strains rarely have as much as 15% fiber in the bark. 

 
Fig. 12. Cross sections of 
stems at internodes of a 
fiber plant (left) and of a 
narcotic plant (right). Fi-
ber cultivars have stems 
that are more hollow at 
the internodes, i.e. less 
wood, since this allows 
more energy to be di-
rected into the production 
of bark fiber. 
 

Other desirable features of hemp fibers are strength and durability 
(particularly resistance to decay), which made hemp useful in the past 
for rope, nets, sail-cloth, and oakum for caulking. During the age of sail-
ing ships, Cannabis was considered to provide the very best of canvas, 
and indeed this word is derived from Cannabis. Several factors combined 
to decrease the popularity of hemp in the late 19th and early 20th centu-
ries. Increasing limitation of cheap labor for traditional production in 
Europe and the New World led to the creation of some mechanical inven-
tions, but too late to counter growing interest in competitive crops. De-
velopment of other natural fibers as well as synthetic fibers increased 
competition for hemp’s uses as a textile fiber and for cordage. Hemp rag 
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had been much used for paper, but the 19th century introduction of the 
chemical woodpulping process considerably lowered demand for hemp. 
The demise of the sail diminished the market for canvas. Increasing use 
of the plant for drugs gave hemp a bad image. All this led to the discon-
tinuation of hemp cultivation in the early and middle parts of the 20th cen-
tury in much of the world where cheap labor was limited. In the 19th cen-
tury softer fabrics took over the clothing market, and today, hemp consti-
tutes only about 1% of the natural fiber market. At least some production 
of hemp for fiber still occurs in Russia, China, the Ukraine, Poland, Hun-
gary, the countries of the former Yugoslavia, Romania, Korea, Chile, and 
Peru. There has been renewed interest in England, Australia, and South 
Africa in cultivating fiber hemp. Italy has an outstanding reputation for 
high-quality hemp, but productivity has waned for the last several dec-
ades. In France, a market for high-quality paper, ironically largely ciga-
rette paper, has developed (such paper is completely free of the intoxi-
cating resin). Modern plant breeding in Europe has produced several 
dozen hemp strains, although by comparison with other fiber crops there 
are relatively few described varieties of hemp. Since World War II, breed-
ing has been concerned most particularly with the development of 
monoecious varieties. Gehl (1995) reviewed fiber hemp development in 
Canada in the early 20th century, and concluded that the prospects for a 
traditional fiber industry were poor. However, as outlined below, there 
are now many non-traditional usages for hemp fiber which require con-
sideration. Hemp long fiber is one of the strongest and most durable of 
natural fibers, with high tensile strength, wet strength, and other charac-
teristics that make it technically suited for various industrial products 
(Karus and Leson 1996). 

From 1982 to 2002 the EU provided the equivalent of about 50 million 
dollars to develop new flax and hemp harvesting and fiber processing 
technologies (Karus et al. 2000). Because of the similarities of flax and 
hemp, the technologies developed for one usually are adaptable to the 
other. In addition, various European nations and private firms contrib-
uted to the development of hemp technologies. Accordingly, Europe is 
far more advanced in hemp development with respect to all fiber-based 
applications than other parts of the world. The EU currently dedicates 
about 30,000 ha to hemp production. France is the leading country in 
hemp cultivation in the EU, and 95% of the non-seed production is used 
for “specialty pulp” as described below. Harvesting and processing ma-
chinery for fiber hemp is highly advanced in Europe, and some has been 
imported into Canada. However, there is insufficient fiber processing ca-
pacity to handle hemp produced in Canada.  
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Textiles 
Hemp is a bast fiber crop, i.e. the most desirable (“long”) fibers are 

found in the phloem-associated tissues external to the phloem, just under 
the “bark.” The traditional and still major first step in fiber extraction is to 
ret (“rot”) away the softer parts of the plant, by exposing the cut stems to 
microbial decay in the field (“dew retting,” shown in Figs. 46 and 47) or 
submerged in water (“water retting, ” shown in Fig. 13). The result is to 
slough off the outer parts of the stem and to loosen the inner woody core 
(the “hurds”) from the phloem fibers (Fig. 14). Water retting has been 
largely abandoned in countries where labor is expensive or environ-
mental regulations exist. Water retting, typically by soaking the stalks in 
ditches, can lead to a high level of pollution. Most hemp fiber used in tex-
tiles today is water retted in China and Hungary. Retting in tanks rather 
than in open bodies of water is a way of controlling the effluents while 
taking advantage of the high-quality fiber that is produced. Unlike flax, 
hemp long fiber requires water retting for preparation of high-quality 
spinnable fibers for production of fine textiles. Improved microorganisms 
or enzymes could augment or replace traditional water retting. Steam ex-
plosion is another potential technology that has been experimentally ap-
plied to hemp (Garcia-Jaldon et al. 1998). Decorticated material (i.e. 
separated at least into crude fiber) is the raw material, and this is sub-
jected to steam under pressure and increased temperature which 
“explodes” (separates) the fibers so that one has a more refined (thinner) 
hemp fiber that currently is only available from water retting. Even when 
one has suitably separated long fiber, specialized harvesting, process-
ing, spinning and weaving equipment are required for preparing fine 
hemp textiles. The refinement of equipment and new technologies are 
viewed as offering the possibility of making fine textile production practi-
cal in western Europe and North America, but at present China controls 
this market, and probably will remain dominant for the foreseeable fu-
ture. 

Short list of hemp fashion companies on line: The Back Porch Bou-
tique; Rawganique; Braintree Hemp; Hemp 
Couture; Hempest; Sweetgrass; Mountains of 
the Moon; Eco Fashions; Heasdshop Supply; 
Dank Forest; Spirit of Nature; Eco Dragon; 
Hemp Sisters Grassroots Natural Goods ; 
Attagirl; Peoples Hemp; Hemp Basics; Benefi-
cial Hemp; Sabines Hemp; Dash Hemp; Hemp 
Shak; Bar Harbor Hemp; Ecolution; Onno Tex-
tiles; Hemp Tenn.;  Sativa Bags; Enviro Tex-
tile; Efforts; Hempware, U.S. Hemp . 

www.hempusflag.com 
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Fig. 13. Water retting of hemp in Yugoslavia. (Courtesy of Dr. J. Berenji, 
Institute of Field and Vegetable Crops, Novi Sad.) 

 
  
Fig. 14. Fiber in retted hemp stem. This stem was bent sharply after ret-
ting, breaking the woody central portion (hurds), leaving the bark fibers 
unbroken. The two portions of stem are separated in this photograph, 
and are joined by the tough bark fibers. 
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There are practical, if cruder alternatives to separate the long fiber 
for high-quality textile production, but in fact such techniques are used 
mostly for non-textile applications. This involves production of “whole fi-
bers” (i.e. harvesting both the long fibers from the cortex and the shorter 
fibers from throughout the stem), and technologies that utilize shortened 
hemp fibers. This approach is currently dominant in western Europe and 
Canada, and commences with field dew retting (typically 2–3 weeks). A 
principal limitation is climatic—the local environment should be suitably 
but not excessively moist at the close of the harvest season. Once stalks 
are retted, dried, and baled, they are processed to extract the fiber. In 
traditional hemp processing, the long fiber was separated from the inter-
nal woody hurds in two steps, breaking (stalks were crushed under roll-
ers that broke the woody core into short pieces, some of which were 
separated) and scutching (the remaining hurds, short fibers (“tow”) and 
long fibers (“line fiber, ” “long-line fiber”) were separated). A single, rela-
tively expensive machine called a decorticator can do these two steps as 
one. In general in the EU and Canada, fibers are not separated into tow 
and line fibers, but are left as “whole fiber.” In western Europe, the fiber 
is often “cottonized,” i.e. chopped into short segments the size of cotton 
and flax fiber, so that the fibers can be processed on flax processing ma-
chinery, which is very much better developed than such machinery is for 
hemp. In North America the use of hemp for production of even crude 
textiles is marginal. Accordingly, the chief current fiber usages of North 
American, indeed of European hemp, are non-textile. 

Although always sold at a premium price, 
hemp clothing has a natural appeal to a sector of 
the population. Hemp clothes are resistant to abra-
sion, but are typically abrasive. However, appropri-
ate processing and blending with other natural fi-
bers has significantly improved the “feel” of the 
product, and in China hemp textiles indistinguish-
able from fine linens in texture are available. Weav-
ing of hemp fibers into textiles and apparel is pri-
marily done in China, Hungary, Romania, Russia, 
and the Ukraine. Processing costs are higher for 
industrial hemp because the fibers vary from the 
standard specifications for fiber length and diame-
ter established for the equipment used in most tex-
tile and apparel factories, necessitating the use of 
specialty machines. The North American hemp ap-
parel industry today is based on fiber, yarn, and 
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fabrics imported from Eastern Europe and China. The extraction technol-
ogy and spinning facilities, to say nothing of much lower labor costs, 
make it very difficult for the potential development of a hemp textile in-
dustry in North America. The fact that spinning facilities for natural fibers 
are so concentrated in China is making it increasingly difficult to com-
petitively produce hemp fabrics elsewhere. This of course lessens the 
value-added future of growing hemp for a potential textile industry in 
North America. It is possible, however, that new technologies could 
change this situation, and especially in the EU development is underway 
to establish a fledgling domestic hemp textile industry. In addition to tex-
tiles used in clothing, coarser woven cloth (canvas) is used for uphol-
stery, bags, sacks, and tarpaulins. There is very little effort in North 
America to produce such woven products, and non-woven material (Fig. 
15) can be more easily produced. Hempline in Ontario, the first firm to 
grow hemp for commercial purposes in North America since the second 
word war (starting with experimental cultivation in 1994), is the excep-
tion, and is concerned with production of fiber for upholstery and carpet-
ing. 

Fig. 15. Multi-purpose matting, fabricated from hemp. (Courtesy of Kenex 
Ltd., Pain Court, Ontario.) 
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Pulp and Paper 
 

Van Roekel (1994) has pointed out that Egyptian papyrus sheets are 
not “paper,” because the fiber strands are woven, not “wet-laid;” the old-
est surviving paper is over 2,000 years of age, from China, and was made 
from hemp fiber (Fleming and Clarke 1998). Until the early 19th century, 
hemp, and flax were the chief paper-making materials. In historical times, 
hemp rag was processed into paper. Using hemp directly for paper was 
considered too expensive, and in any event the demand for paper was far 
more limited than today. Wood-based paper came into use when me-
chanical and chemical pulping was developed in the mid 1800s in Ger-
many and England. Today, at least 95% of paper is made from wood pulp. 

The pulp and paper industry based on wood has considered the use 
of hemp for pulp, but only on an experimental basis. Hemp’s long fibers 
could make paper more recyclable. Since virgin pulp is required for 
added strength in the recycling of paper, hemp pulp would allow for at 
least twice as many cycles as wood pulp. However, various analyses 
have concluded that the use of hemp for conventional paper pulp is not 
profitable (Fertig 1996). 

“Specialty pulp” is the most important component of the hemp indus-
try of the EU, and is expected to remain its core market for the foresee-
able future. The most important specialty pulp products made from hemp 
are cigarette paper (Fig. 16), bank notes, technical filters, and hygiene 
products. Other uses include art papers and tea bags. Several of these 
applications take advantage of hemp’s high tear and wet strength. This is 
considered to be a highly stable, high-priced niche market in Europe, 
where hemp has an 87% market share of the “specialty pulp” sector 
(Karus et al. 2000). In Europe, decortication/refining machines are avail-
able that can produce 10 t/hour of hemp fiber suitable for such pulp use. 
North American capacity for hemp pulp production and value-added 
processing is much more limited than that of Europe, and this industry is 
negligible in North America. 

 

Fig. 16. Hemp cigarette 
paper, the most profit-
able paper product cur-
rently manufactured 
from hemp. 
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Hemp paper is useful for specialty applications such as currency and 
cigarette papers where strength is needed. The bast fiber is of greatest 
interest to the pulp and paper industry because of its superior strength 
properties compared to wood. However, the short, bulky fibers found in 
the inner part of the plant (hurds) can also be used to make cheaper 
grades of paper, apparently without greatly affecting quality of the print-
ing surface. Hemp is not competitive for newsprint, books, writing pa-
pers, and general paper (grocery bags, coffee cups, napkins), although 
there is a specialty or novelty market for those specifically wishing to 
support the hemp industry by purchasing hemp writing or printing paper 
despite the premium price (Fig. 17). 

        A chief argument that has been ad-
vanced in favor of developing hemp as 
a paper and pulp source has been that 
as a non-wood or tree-free fiber 
source, it can reduce harvesting of pri-
mary forests and the threat to associ-
ated biodiversity. It has been claimed 
that hemp produces three to four times 
as much useable fiber per hectare per 
annum as forests. However, Wong 
(1998) notes evidence that in the 
southern US hemp would produce only 
twice as much pulp as does a pine 
plantation (but see discussion below 
on suitability of hemp as a potential 
lumber substitute in areas lacking 
trees). 
        Hemp paper is high-priced for sev-

eral reasons. Economies of scale are such that the supply of hemp is min-
ute compared to the supply of wood fiber. Hemp processing requires 
non-wood-based processing facilities. Hemp paper is typically made only 
from bast fibers, which require separation from the hurds, thereby in-
creasing costs. This represents less than 50% of the possible fiber yield 
of the plant, and future technologies that pulp the whole stalks could de-
crease costs substantially. Hemp is harvested once a year, so that it 
needs to be stored to feed mills throughout the year. Hemp stalks are 
very bulky, requiring much handling and storage. Transportation costs 
are also very much higher for hemp stalks than for wood chips. Waste 
straw is widely available from cereals and other crops, and although gen-
erally not nearly as desirable as hemp, can produce bulk pulp far more 

Fig. 17. Hemp paper  
products (writing paper, note-

book, envelopes). 
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cheaply than can be made from hemp. In addition to agricultural wastes, 
there are vast quantities of scrub trees, especially poplar, in northern ar-
eas, that can supply large amounts of low-quality wood fiber extremely 
cheaply. Moreover, in northern areas fast-growing poplars and willows 
can be grown, and such agro-forestry can be very productive and envi-
ronmentally benign. And, directly or indirectly, the lumber/paper industry 
receives subsidies and/or supports, which is most unlikely for hemp. 

Plastic Composites for the Automobile  
and Other Manufacturing Sectors 

With respect to fiber, a “composite” is often defined as a material 
consisting of 30%–70% fiber and 70%–30% matrix (Bolton 1995). How-
ever, in North America particleboards and fiberboards, which generally 
contain less than 10% adhesive or matrix, are sometimes referred to as 
composites. This section addresses plastic-type composites. In plastics, 
fibers are introduced to improve physical properties such as stiffness, 
impact resistance, bending and tensile strength. Man-made fibers of 
glass, kevlar and carbon are most commonly used today, but plant fibers 
offer considerable cost savings along with comparable strength proper-
ties. 

Plastic composites for automobiles are the second most important 
component of the hemp industry of the EU. Natural fibers in automobile 
composites are used primarily in press-molded parts (Fig. 18). There are 
two widespread technologies. In thermoplastic production, natural fibers 
are blended with polypropylene fibers and formed into a mat, which is 
pressed under heat into the desired form. In thermoset production the 

 
 
Fig. 18.  
C-class  
Mercedes-Benz 
automobiles 
have more than 
30 parts made 
of natural fi-
bers, including 
hemp.  
 
(Courtesy of T. 
Schloesser, Daim-
ler-Chrysler.) 
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natural fibers are soaked with binders such as epoxy resin or polyure-
thane, placed in the desired form, and allowed to harden through polym-
erization. Hemp has also been used in other types of thermoplastic appli-
cations, including injection molding. The characteristics of hemp fibers 
have proven to be superior for production of molded composites. In Euro-
pean manufacturing of cars, natural fibers are used to reinforce door 
panels, passenger rear decks, trunk linings, and pillars. In 1999 over 
20,000 t of natural fiber were used for these purposes in Europe, includ-
ing about, 2,000 t of hemp. It has been estimated that 5–10 kg of natural 
fibers can be used in the molded portions of an average automobile 
(excluding upholstery). The demand for automobile applications of hemp 
is expected to increase considerably, depending on the development of 
new technologies (Karus et al. 2000). 

Henry Ford recognized the utility of hemp in early times. In advance 
of today’s automobile manufacturers, he constructed a car with certain 
components made of resin stiffened with hemp fiber (Fig. 19). Rather 
ironically in view of today’s parallel situation, Henry Ford’s hemp innova-
tions in the 1920s occurred at a time of crisis for American farms, later to 
intensify with the depression. The need to produce new industrial mar-
kets for farm products led to a broad movement for scientific research in 
agriculture that came to be labeled “Farm Chemurgy,” that today is em-
bodied in chemical applications of crop constituents. 

 

 
 

Fig. 19. Henry 
Ford swinging an 
axe at his 1941 car 
to demonstrate the 
toughness of the 
plastic trunk door 
made of soybean 
and hemp. (From 
the collections of 
Henry Ford Mu-
seum & Greenfield 
Village.) 
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There is also considerable potential for other industries using hemp 
in the manner that the automobile industry has demonstrated is feasible. 
Of course, all other types of transportation vehicles from bicycles to air-
planes might make use of such technology. Natural fibers have consider-
able advantages for use in conveyance (Karus et al. 2000): low density 
and weight reduction, favorable mechanical, acoustical, and processing 
properties (including low wear on tools), no splintering in accidents, oc-
cupational health benefits (compared to glass fibers), no off-gassing of 
toxic compounds, and price advantages. Additional types of composite 
using hemp in combination with other natural fibers, post-industrial plas-
tics or other types of resins, are being used to produce non-woven mat-
ting for padding, sound insulation, and other applications. 

Building Construction Products 
Thermal Insulation. Thermal insulation products (Fig. 20, 21) are the 

third most important sector of the hemp industry of the EU. These are in 
very high demand because of the alarmingly high costs of heating fuels, 
ecological concerns about conservation of non-renewable resources, 
and political-strategic concerns about dependence on current sources of 
oil. This is a market that is growing very fast, and hemp insulation prod-
ucts are increasing in popularity. In Europe, it has been predicted that 
tens of thousands of tonnes will be sold by 2005, shared between hemp 
and flax(Karus et al. 2000). 

 
Fig. 20. Spun, loosely compacted hemp insulation. (Manufactured by La 
Chanvrière de l’Aube, France.) 
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Fig. 21. Loose Isochanvre® thermal insulation being placed between 
joists. (Courtesy of M. Périer, Chènovotte Habitat, France.) 
 

Fiberboard. In North Amer-
ica the use of nonwood fibers 
in sheet fiberboard 
(“pressboard” or “composite 
board”) products is relatively 
undeveloped. Flax, jute, kenaf, 
hemp, and wheat straw can be 
used to make composite board. 
Wheat straw is the dominant 
nonwood fiber in such applica-
tions. Although it might seem 
that hemp bast fibers are desir-
able in composite wood prod-
ucts because of their length and strength, in fact the short fibers of the 
hurds have been found to produce a superior product (K. Domier, pers. 
commun.). Experimental production of hemp fiberboard has produced 
extremely strong material (Fig. 22). The economic viability of such re-
mains to be tested. Molded fiberboard products are commercially viable 
in Europe (Fig. 23), but their potential in North America remains to be de-
termined. 

USA Hemp Museum Fiber Boards 
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Fig. 22. Experimental fiberboard made with hemp.  
(Courtesy Dr. K. Domier, Univ. Alberta, Edmonton.) 

 

 
 

Fig. 23. Molded fiberboard products.  
(Courtesy of HempFlax, Oude Pekela, The Netherlands). 
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Cement (Concrete) and Plaster. Utilizing the ancient technique of re-
inforcing clay with straw to produce reinforced bricks for constructing 
domiciles, plant fibers have found a number of comparable uses in mod-
ern times. Hemp fibers added to concrete increase tensile strength while 
reducing shrinkage and cracking. Whole houses have been made based 
on hemp fiber (Fig. 24, 25). In North America, such usage has only 
reached the level of a cottage industry. Fiber-reinforced cement boards 
and fiber-reinforced plaster are other occasionally produced experimen-
tal products. Hemp fibers are produced at much more cost than wood 
chips and straw from many other crops, so high-end applications requir-
ing high strength seem most appropriate. 

 

 
 
Fig. 24. New building in France being constructed entirely of hemp. Wall 
castings are a conglomerate of Isochanvre® lime-hemp, for production of 
a 200 mm thick monolithic wall without an interior wall lining.  
(Courtesy of M. Périer, Chènovotte Habitat, France.) 
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The above uses are based on hemp as a mechanical strengthener 

of materials. Hemp can also be chemically combined with materials. For 
example, hemp with gypsum and binding agents may produce light pan-
els that might compete with drywall. Hemp and lime mixtures make a 
high quality plaster. Hemp hurds are rich in silica (which occurs natu-
rally in sand and flint), and the hurds mixed with lime undergo minerali-
zation, to produce a stone-like material. The technology is most ad-
vanced in France (Fig. 26).  

RMD Note: TYPICAL APPLICATIONS (1963) mentioned in the book 
Cellulosics are from 100 different formulations and are among the 
50,000 viable industrial uses of the hemp plant. Toys, lampshades, vac-
uum cleaner parts, combs, shoe heels .portable radio cases, pipe, tub-
ing, tool handles, appliance housing .telephone hand sets, pens, pen-
cils, edge moldings on cabinets .flashlights, frames, heel covers, fabric 
coating, outdoor movie speakers, knobs .electrical parts, packaging 
material, electrical insulation, photographic film, outdoor and indoor 
signs.telephone wires, steering wheels automobile arm rests, football 
helmets, pistol grips .business machine keys, toothbrush handles, fish 
net floats, fishing lures, hearing aid parts . optical frames, floor 
sweeper parts, furniture trim, luggage, military applications. 

 
  

Fig. 25. The “hemp house” under construction on the Oglala Lakota 
Nation (Pine Ridge Reservation), South Dakota. Foundation blocks 
for the house are made with hemp fiber as a binder in cement. 
Stucco is also of hemp. Shingles are 60% hemp in a synthetic poly-
mer. Hemp insulation is used throughout. (Courtesy of Oglala Sioux 
Tribe, Slim Butte Land Use Association, and S. Sauser.) 
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Fig. 26. Renovation of plaster walls of a traditional timber frame 16th 
century house (Mansion Raoul de la Faye, Paris) with Isochanvre® lime-
hemp conglomerate. (Courtesy of M. Périer, Chènovotte Habitat, 
France.) 
 

The mineralized material can be blown or poured into the cavities 
of walls and in attics as insulation. The foundations, walls, floors, and 
ceilings of houses have been made using hemp hurds mixed with natu-
ral lime and water. Sometimes plaster of Paris (pure gypsum), cement, 
or sand is added. The resulting material can be poured like concrete, 
but has a texture vaguely reminiscent of cork—much lighter than ce-
ment, and with better heat and sound-insulating properties. An experi-
mental “ceramic tile” made of hemp has recently been produced  
(Fig. 27). 
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Animal Bedding 
The woody core (hurds, sometimes called shives) of hemp makes 

remarkably good animal bedding (Fig. 28, 29). The hurds are sometimes 
molded into small pellets for bedding applications (Fig. 30). Such ap-
pears to be unsurpassed for horse bedding, and also make an excellent 
litter for cats and other pets (Fig. 31). The hurds can absorb up to five 
times their weight in moisture (typically 50% higher than wood shav-
ings), do not produce dust (following initial dust removal), and are eas-
ily composted. Hemp bedding is especially suited to horses allergic to 
straw. In Europe, the animal bedding market is not considered impor-
tant (Karus et al. 2000), but in North America there are insufficient 
hemp hurds available to meet market demand. 

 

Fig. 27.  
Hemp 
“ceramic tile.”  
(Courtesy of 
Kenex Ltd., 
Pain Court, 
Ontario.) 
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Fig. 28. Commercial warehouse of baled hemp animal bedding.  
(Courtesy of Kenex Ltd., Pain Court, Ontario.) 
 

 
 

Fig. 29. Animal bedding made 
from hemp hurds. 
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The high absorbency of hemp hurds has led to their occasional use 

as an absorbent for oil and waste spill cleanup. Hemp as an industrial 
absorbent has generated some interest in Alberta, for use in land recla-
mation in the oil and gas industry. Because hemp hurds are a costly 
product, it is likely that animal bedding will remain the most important 
application. 

 

Fig. 30. Pelleted hemp 
hurds. (Courtesy of La 
Chanvrière de l’Aube, 
Bar sur Aube, France.) 

  

  

Fig. 31. Songbirds on 
hemp litter. (Courtesy of 
La Chanvrière de 
l’Aube, Bar sur Aube, 
France.) 

www.hempmuseum.org
www.hempmuseum.org
www.hempmuseum.org


96  

USA Hemp Museum — www.hempmuseum.org 

Geotextiles 
“Geotextiles” or “agricultural textiles” include (1) ground-retaining, 

biodegradable matting designed to prevent soil erosion, especially to 
stabilize new plantings while they develop root systems along steep high-
way banks to prevent soil slippage (Fig. 32); and (2) ground-covers de-
signed to reduce weeds in planting beds (in the manner of plastic mulch). 
At present the main materials used are polymeric (polythene, spun-blown 
polypropylene) and some glass fiber and natural fibers. Both woven and 
non-woven fibers can be applied to geotextiles; woven and knitted mate-
rials are stronger and the open structure may be advantageous (e.g. in 
allowing plants to grow through), but non-wovens are cheaper and better 
at suppressing weeds. Flax and hemp fibers exposed to water and soil 
have been claimed to disintegrate rapidly over the course of a few 
months, which would make them unacceptable for products that need to 
have long-term stability when exposed to water and oil. Coco (coir) fiber 
has been said to be much more suitable, due to higher lignin content 
(40%–50%, compared to 2%–5% in bast fibers); these are much cheaper 
than flax and hemp fibers (Karus et al. 2000). However, this analysis does 
not do justice to the developing hemp geotextile market. Production of 
hemp erosion control mats is continuing in both Europe and Canada. 
Given the reputation for rot resistance of hemp canvas and rope, it 
seems probable that ground matting is a legitimate use. Moreover, the 
ability to last outdoors for many years is frequently undesirable in geotex-
tiles. For example, the widespread current use of plastic netting to rein-
force grass sod is quite objectionable, the plastic persisting for many 
years and interfering with lawn care. Related to geotextile applications is 
the possibility of using hemp fiber as a planting substrate (biodegradable 
pots and blocks for plants), and as biodegradable twine to replace plas-
tic ties used to attach plants to supporting poles. Still another considera-
tion is the “green ideal” of producing locally for local needs; by this 
credo, hemp is preferable in temperate regions to the use of tropical fi-
bers, which need to be imported. 

RMD Museum note “How does the 
hemp plant fit into the plastic 
scheme?  The white hemp hurds (shown 
right) or sticks left when the fiber has 
been removed are 77% cellulose and are 
6 times the weight of the fiber.  Hemp is 
the most efficient crop for biomass and 
cellulose worldwide.” 
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Fig. 32. Hemp-based erosion control blanket. Top left: Close-up of 100% 
hemp fiber blanket. Top right: Grass growing through blanket. Bottom: 
Demonstration of installation of blanket, near La Rivière, Manitoba. 
(Courtesy of Mark Myrowich, ErosionControlBlanket.com) 
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Oil Seed Uses 
 
The cultivation of hemp in the EU is heavily weighted toward fiber 

production over oilseed production. In 1999, the EU produced about 
27,000 t of hemp fiber, but only about 6,200 t of hemp seeds, mostly in 
France, and 90% of this was used as animal feed (Karus et al. 2000). The 
seeds (Fig. 33) have traditionally been employed as bird and poultry feed, 
but feeding the entire seeds to livestock has been considered to be a 
poor investment because of the high cost involved (although subsidiza-
tion in Europe allows such usage, especially in France where hemp 
seeds are not legally permitted in human food). As pointed out later, 
higher yield and better harvesting practices may make whole hempseed 
an economical livestock feed. Moreover, seed cake left after expressing 
the oil is an excellent feed. Efforts are underway in Europe to add value in 
the form of processed products for hemp, especially cosmetics and food 
but, as noted below, the North American market is already quite ad-
vanced in oilseed applications. 

 

 
Fig. 33. “Seeds” (achenes) of hemp, with a match for scale. 
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In the EU and Canada, hemp has often been grown as a dual-purpose 
crop, i.e. for both fiber and oilseed. In France, dual purpose hemp is typi-
cally harvested twice—initially the upper seed-bearing part of the stems 
is cut and threshed with a combine, and subsequently the remaining 
stems are harvested. Growing hemp to the stage that mature seeds are 
present compromises the quality of the fiber, because of lignification. As 
well, the hurds become more difficult to separate. The lower quality fiber, 
however, is quite utilizable for pulp and non-woven usages. 

In North America, oilseed hemp has several advantages over fiber 
hemp. Hemp seed and oil can fetch higher prices than hemp fiber. Hemp 
seed can be processed using existing equipment, while processing of 
hemp fiber usually requires new facilities and equipment. 

Canada is specialized on oilseed production and processing, so that 
hemp oil and grain are much more suitable than fiber. Because of the ex-
tensive development of oilseeds in Canada, there is extensive capacity to 
produce high-quality cold-pressed hemp oil. Canada in the last 5 years 
has made great advances in the growing, harvesting, and processing of 
hempseed, and indeed has moved ahead of the EU in the development of 
raw materials and products for the natural foods, nutraceuticals, and 
cosmetics industries. In the EU, a yield of 1 t/ha is considered good. In 
Canada, extraordinary yields of 1.5 t/ha have been realized, at least lo-
cally, although in the initial years of hempseed development in Canada 
yields were often less than 500 kg/ha. In 1999, the year of largest Cana-
dian hemp acreage, yields averaged 900 kg/ha. (Ideally, hemp seed yield 
should be based on air dry weight—with about 12% moisture. Hemp 
yields are sometime uncertain, and 
could be exaggerated by as much as 
50% when moist weights are reported.)  

Canadian experience with growing 
hemp commercially for the last 4 years 
has convinced many growers that it is 
better to use a single-purpose cultivar, 
seed or fiber, than a dual-purpose culti-
var. The recent focus of Canadian hemp 
breeders has been to develop cultivars 
with high seed yields, low stature (to 
avoid channeling the plants’ energy into 
stalk, as is the case in fiber cultivars), 
early maturation (for the short growing 
seasons of Canada), and desirable fatty 
acid spectrum (especially gamma-
linolenic acid). 
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Food 
 

Dehulled (i.e. hulled) 
hemp seed is a very recent 
phenomenon, first pro-
duced in quantity in 
Europe. Hemp seeds have 
been used as food since 
ancient times, but gener-
ally the whole seed, in-
cluding the hull, was 
eaten. Hemp seed was a 
grain used in ancient 
China, although there has 
been only minor direct use 
of hemp seed as food by humans. In the past, hemp seed has generally 
been a food of the lower classes, or a famine food. Peanut-butter type 
preparations have been produced from hemp seed in Europe for centu-
ries, but were rather gritty since technology for removing the hulls was 
rudimentary. Modern seed dehulling using mechanical separation pro-
duces a smooth, white, gritless hemp seed meal that needs no additional 
treatment before it is consumed. It is important to understand, therefore, 
that the quality of modern hemp seed for human consumption far ex-
ceeds anything produced historically. This seed meal should be distin-
guished from the protein-rich, oil-poor seed cake remaining after oil has 
been expressed, that is used for livestock feed. The seed cake is also re-
ferred to as “seed meal,” and has proven to be excellent for animals 
(Mustafa et al. 1999). 

Hemp seeds have an attractive nutty taste, and are now incorpo-
rated into many food preparations (Fig. 34), often mimicking familiar 
foods. Those sold in North America include nutritional (granola-type) or 
snack bars, “nut butters” and other spreads, bread, pretzels, cookies, 
yogurts, pancakes, porridge, fruit crumble, frozen dessert (“ice cream”), 
pasta, burgers, pizza, salt substitute, salad dressings, mayonnaise, 
“cheese,” and beverages (“milk,” “lemonade,” “beer,” “wine,” “coffee 
nog”). Hemp seed is often found canned or vacuum-packed (Fig. 35). Al-
coholic beverages made with hemp utilize hempseed as a flavorant. 
Hemp food products currently have a niche market, based particularly on 
natural food and specialty food outlets. 
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Fig. 34. Some North American food products made with hemp seed and/
or hemp seed oil. 

 
 

Fig. 35. Canned hulled hemp seed. (Courtesy of Kenex Ltd., Pain Court, 
Ontario.) 
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Edible Oil 
 
The use of Cannabis for seed oil (Fig. 36) began at least 3 millennia 

ago. Hempseed oil is a drying oil, formerly used in paints and varnishes 
and in the manufacture of soap. Present cultivation of oilseed hemp is not 
competitive with linseed for production of oil for manufacturing, or to 
sunflower and canola for edible vegetable oil. However, as noted below, 
there are remarkable dietary advantages to hempseed oil, which accord-
ingly has good potential for penetrating the salad oil market, and for use 
in a very wide variety of food products. There is also good potential for 
hemp oil in cosmetics and skin-care products. 

 

 
 

Fig. 36. Hemp oil. (Courtesy of La Chanvrière de l’Aube, Bar sur Aube, 
France.) 
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Foreign sources, China in particular, can produce hemp seed 
cheaply, but imported seed must be sterilized, and the delays this usually 
requires are detrimental. Seed that has been sterilized tends to go rancid 
quickly, and so it is imperative that fresh seed be available, a great ad-
vantage for domestic production. An additional extremely significant ad-
vantage that domestic producers have over foreign sources is organic 
production, which is important for the image desired by the hemp food 
market. Organic certification is much more reliable in North America 
than in the foreign countries that offer cheap seeds. Whereas China used 
to supply most of the hempseed used for food in North America, Cana-
dian-grown seeds have taken over this market. 

About half of the world market for 
hemp oil is currently used for food and 
food supplements (de Guzman 2001). For 
edible purposes, hempseed oil is ex-
tracted by cold pressing. Quality is im-
proved by using only the first pressing, 
and minimizing the number of green 
seeds present. The oil varies in color from 
off-yellow to dark green. The taste is 
pleasantly nutty, sometimes with a touch 
of bitterness. Hemp oil is high in unsatu-
rated fatty acids (of the order of 75%), 
which can easily oxidize, so it is unsuit-
able for frying or baking. The high degree of unsaturation is responsible 
for the extreme sensitivity to oxidative rancidity. The oil has a relatively 
short shelf life. It should be extracted under nitrogen (to prevent oxida-
tion), protected from light by being kept in dark bottles, and from heat by 
refrigeration. Addition of anti-oxidants prolongs the longevity of the oil. 
Steam sterilization of the seeds, often required by law, allows air to pene-
trate and so stimulates rancidity. Accordingly, sterilized or roasted hemp 
seeds, and products made from hemp seed that have been subjected to 
cooking, should be fresh. The value of hemp oil from the point of view of 
the primary components is discussed below. In addition, it has been sug-
gested that other components, including trace amounts of terpenes and 
cannabinoids, could have health benefits (Leizer et al. 2000). According 
to an ancient legend (Abel 1980), Buddha, the founder of Buddhism, sur-
vived a 6-year interval of asceticism by eating nothing but one hemp seed 
daily. This apocryphal story holds a germ of truth—hemp seed is aston-
ishingly nutritional. 
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Fatty Acids. The quality of an oil or fat is most importantly deter-
mined by its fatty acid composition. Hemp is of high nutritional quality be-
cause it contains high amounts of unsaturated fatty acids, mostly oleic 
acid (C18:1, 10%–16%), linoleic acid (C18:2, 50%–60%), alpha-linolenic 
acid (C18:3, 20%–25%), and gamma-linolenic acid (C18:3, 2%–5%) (Fig. 
37). Linoleic acid and alpha-linolenic acid are the only two fatty acids that 
must be ingested and are considered essential to human health 
(Callaway 1998). In contrast to shorter-chain and more saturated fatty 
acids, these essential fatty acids do not serve as energy sources, but as 
raw materials for cell structure and as precursors for biosynthesis for 
many of the body’s regulatory biochemicals. The essential fatty acids are 
available in other oils, particularly fish and flaxseed, but these tend to 
have unpleasant flavors compared to the mellow, slightly nutty flavor of 
hempseed oil. While the value of unsaturated fats is generally appreci-
ated, it is much less well known that the North American diet is serious 
nutritionally unbalanced by an excess of linoleic over alpha-linonenic 
acid. In hempseed, linoleic and alpha-linolenic occur in a ratio of about 
3:1, considered optimal in healthy human adipose tissue, and apparently 
unique among common plant oils (Deferne and Pate 1996). Gamma-
linolenic acid or GLA is another significant component of hemp oil (1%–
6%, depending on cultivar). GLA is a widely consumed supplement 
known to affect vital metabolic roles in humans, ranging from control of 
inflammation and vascular tone to initiation of contractions during child-
birth. GLA has been found to alleviate psoriasis, atopic eczema, and 
mastalgia, and may also benefit cardiovascular, psychiatric, and immu-
nological disorders. Ageing and pathology (diabetes, hypertension, etc.) 
may impair GLA metabolism, making supplementation desirable. As 
much as 15% of the human population may benefit from addition of GLA 
to their diet. At present, GLA is available in health food shops and phar-
macies primarily as soft gelatin capsules of borage or evening primrose 
oil, but hemp is almost certainly a much more economic source. Although 
the content of GLA in the seeds is lower, hemp is far easier to cultivate 
and higher-yielding. It is important to note that hemp is the only current 
natural food source of GLA, i.e. not requiring the consumption of ex-
tracted dietary supplements. There are other fatty acids in small concen-
trations in hemp seed that have some dietary significance, including 
stearidonic acid (Callaway et al. 1996) and eicosenoic acid (Mölleken and 
Theimer 1997). Because of the extremely desirable fatty acid constitution 
of hemp oil, it is now being marketed as a dietary supplement in capsule 
form (Fig. 38). 

www.hempmuseum.org
www.hempmuseum.org
www.hempmuseum.org


105  

USA Hemp Museum — www.hempmuseum.org 

 
 
Fig. 37. Content of principal fatty acids in hempseed oil, based on 
means of 62 accessions grown in southern Ontario (reported in Small 
and Marcus 2000). 

 
 
 
 
 
 
 

Fig. 38. Hemp seed oil  
in capsule form  

sold as a dietary supplement. 
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Tocopherols. Tocopherols are major antioxidants in human serum. 
Alpha- beta-, gamma- and delta-tocopherol represent the vitamin E 
group. These fat-soluble vitamins are essential for human nutrition, espe-
cially the alpha-form, which is commonly called vitamin E. About 80% of 
the tocopherols of hempseed oil is the alpha form. The vitamin E content 
of hempseed is comparatively high. Antioxidants in hempseed oil are be-
lieved to stabilize the highly polyunsaturated oil, tending to keep it from 
going rancid. Sterols in the seeds probably serve the same function, and 
like the tocopherols are also desirable from a human health viewpoint. 

Protein. Hemp seeds contain 
25%–30% protein, with a reasonably 
complete amino acid spectrum. 
About two thirds of hempseed pro-
tein is edestin. All eight amino acids 
essential in the human diet are pre-
sent, as well as others. Although the 
protein content is smaller than that 
of soybean, it is much higher than in 
grains like wheat, rye, maize, oat, 
and barley. As noted above, the oilcake remaining after oil is expressed 
from the seeds is a very nutritious feed supplement for livestock, but it 
can also be used for production of a high-protein flour. 

Personal Care Products 
 

In the 1990s, European firms introduced lines of hemp oil-based per-
sonal care products, including soaps, shampoos, bubble baths, and per-
fumes. Hemp oil is now marketed throughout the world in a range of body 
care products, including creams, lotions, moisturizers, and lip balms. In 
Germany, a laundry detergent manufactured entirely from hemp oil has 
been marketed. Hemp-based cosmetics and personal care products ac-
count for about half of the world market for hemp oil (de Guzman 2001).  

One of the most significant developments for the North American 
hemp industry was investment in hemp products by Anita and Gordon 
Roddick, founders of The Body Shop, a well known international chain of 
hair and body care retailers. This was a rather courageous and princi-
pled move that required overcoming American legal obstacles related to 
THC content. The Body Shop now markets an impressive array of hemp 
nutraceutical cosmetics (Fig. 39), and this has given the industry consid-
erable credibility. The Body Shop has reported gross sales of about a bil-
lion dollars annually, and that about 4% of sales in 2000 were hemp prod-
ucts. 
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Fig. 39. Body care products offered by the Body Shop. (“Chanvre” is 
French for hemp.) 

Industrial Fluids 
 
The vegetable oils have been classified by “iodine value” as drying 

(120–200), semi-drying (100–120), and non-drying (80–100), which is de-
termined by the degree of saturation of the fatty acids present (Raie et al. 
1995). Good coating materials prepared from vegetable oil depend on the 
nature and number of double bonds present in the fatty acids. Linseed 
oil, a drying oil, has a very high percentage of linolenic acid. Hempseed 
oil has been classified as a semi-drying oil, like soybean oil, and is there-
fore more suited to edible than industrial oil purposes. Nevertheless 
hemp oil has found applications in the past in paints, varnishes, sealants, 
lubricants for machinery, and printing inks. However, such industrial end 
uses are not presently feasible as the oil is considered too expensive (de 
Guzman 2001). Larger production volumes and lower prices may be pos-
sible, in which case hemp oil may find industrial uses similar to those of 
linseed (flax), soybean, and sunflower oils, which are presently used in 
paints, inks, solvents, binders, and in polymer plastics. Hemp shows a 
remarkable range of variation in oil constituents, and selection for oil-
seed cultivars with high content of valued industrial constituents is in 
progress. 
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Medical Marijuana 
Marijuana has in fact been grown for medicinal research in North 

America by both the Canadian (Fig. 40) and American governments, and 
this will likely continue. The possibility of marijuana becoming a legal 
commercial crop in North America is, to say the least, unlikely in the fore-
seeable future. Nevertheless the private sector is currently producing 
medicinal marijuana in Europe and Canada, so the following orientation 
to marijuana as a potential authorized crop is not merely academic. 

Fig. 40. A truckload of Canadian medicinal marijuana from a plantation in 
Ottawa in 1971. More than a ton of marijuana was prepared for experi-
mental research (described in Small et al. 1975). 

 
The objectivity of scientific evaluation of the medicinal value of mari-

juana to date has been questioned. In the words of Hirst et al. (1998): 
“The ...status of cannabis has made modern clinical research almost im-
possible. This is primarily because of the legal, ethical and bureaucratic 
difficulties in conducting trials with patients. Additionally, the general at-
titude towards cannabis, in which it is seen only as a drug of abuse and 
addiction, has not helped.” In a recent editorial, the respected journal 
Nature (2001) stated: “Governments, including the US federal govern-
ment, have until recently refused to sanction the medical use of mari-
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juana, and have also done what they can to prevent its clinical testing. 
They have defended their inaction by claiming that either step would sig-
nal to the public a softening of the so-called ‘war on drugs.’... The phar-
macology of cannabinoids is a valid field of scientific investigation. Phar-
macologists have the tools and the methodologies to realize its consider-
able potential, provided the political climate permits them to do so.” 
Given these current demands for research on medicinal marijuana, it will 
be necessary to produce crops of drug types of C. sativa. 

Earliest reference to euphoric use of C. sativa appears to date to 
China of 5 millennia ago, but it was in India over the last millennium that 
drug consumption became more firmly entrenched than anywhere else in 
the world. Not surprisingly, the most highly domesticated drug strains 
were selected in India. While C. sativa has been used as a euphoriant in 
India, the Near East, parts of Africa, and other Old World areas for thou-
sands of years, such use simply did not develop in temperate countries 
where hemp was raised. The use of C. sativa as a recreational inebriant 
in sophisticated, largely urban settings is substantially a 20th century 
phenomenon. 

Cannabis drug preparations have been employed medicinally in folk 
medicine since antiquity, and were extensively used in western medicine 
between the middle of the 19th century and World War II, particularly as 
a substitute for opiates (Mikuriya 1969). A bottle of commercial medicinal 
extract is shown in Fig. 41. Medical use declined with the introduction of 
synthetic analgesics and sedatives, and there is very limited authorized 
medical use today, but considerable unauthorized use, including so-
called “compassion clubs” dispensing marijuana to gravely ill people, 
which has led to a momentous societal and scientific debate regarding 
the wisdom of employing cannabis drugs medically, given the illicit 
status. There is anecdotal evidence that cannabis drugs are useful for: 
alleviating nausea, vomiting, and anorexia following radiation therapy 
and chemotherapy; as an appetite stimulant for AIDS patients; for reliev-
ing the tremors of multiple sclerosis and epilepsy; and for pain relief, 
glaucoma, asthma, and other ailments [see Mechoulam and Hanus (1997) 
for an authoritative medical review, and Pate (1995) for a guide to the 
medical literature]. To date, governmental authorities in the US, on the 
advice of medical experts, have consistently rejected the authorization of 
medical use of marijuana except in a handful of cases. However, in the 
UK medicinal marijuana is presently being produced sufficient to supply 
thousands of patients, and Canada recently authorized the cultivation of 
medicinal marijuana for compassionate dispensation, as well as for a re-
newed effort at medical evaluation. 
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Fig. 41. Medicinal tincture of Cannabis sativa. (Not legal in North Amer-
ica.) [Legal in 14 states of U.S. with medical marijuana laws, 2009] 
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Several of the cannabinoids are reputed to have medicinal potential: 
THC for glaucoma, spasticity from spinal injury or multiple sclerosis, 
pain, inflammation, insomnia, and asthma; CBD for some psychological 
problems. The Netherlands firm HortaPharm developed strains of Canna-
bis rich in particular cannabinoids. The British firm G.W. Pharmaceuti-
cals acquired proprietary access to these for medicinal purposes, and is 
developing medicinal marijuana. In the US, NIH (National Institute of 
Health) has a program of research into medicinal marijuana, and has 
supplied a handful of individuals for years with maintenance samples for 
medical usage. The American Drug Enforcement Administration is hostile 
to the medicinal use of Cannabis, and for decades research on medicinal 
properties of Cannabis in the US has been in an extremely inhospitable 
climate, except for projects and researchers concerned with curbing 
drug abuse. Synthetic preparations of THC—dronabinol (Marinol®) and 
nabilone (Cesamet®)—are permitted in some cases, but are expensive 
and widely considered to be less effective than simply smoking prepara-
tions of marijuana. Relatively little material needs to be cultivated for me-
dicinal purposes (Small 1971), although security considerations consid-
erably inflate costs. The potential as a “new crop” for medicinal cannabi-
noid uses is therefore limited. However, the added-value potential in the 
form of proprietary drug derivatives and drug-delivery systems is huge. 
The medicinal efficacy of Cannabis is extremely controversial, and re-
grettably is often confounded with the issue of balancing harm and lib-
erty concerning the proscriptions against recreational use of marijuana. 
This paper is principally concerned with the 
industrial uses of Cannabis. In this context, 
the chief significance of medicinal Cannabis is 
that, like the issue of recreational use, it has 
made it very difficult to rationally consider the 
development of industrial hemp in North 
America for purposes that everyone should 
agree are not harmful. 
Key analyses of the medicinal use of mari-
juana are: Le Dain (1972),  
Health Council of the Netherlands (1996), 
American Medical Association (1997),  
British Medical Association (1997),  
National Institutes of Health (1997), 
 World Health Organization (1997),  
House of Lords (1998), and Joy et al. (1999).  
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Minor Uses 

Biomass 
It has been contended that hemp is notably superior to most crops in 

terms of biomass production, but van der Werf (1994b) noted that the an-
nual dry matter yield of hemp (rarely approaching 20 t/ha) is not excep-
tional compared to maize, beet, or potato. Nevertheless, hemp has been 
rated on a variety of criteria as one of the best crops available to produce 
energy in Europe (Biewinga and van der Bijl 1996). Hemp, especially the 
hurds, can be burned as is or processed into charcoal, methanol, meth-
ane, or gasoline through pyrolysis (destructive distillation). As with 
maize, hemp can also be used to create ethanol. However, hemp for such 
biomass purposes is a doubtful venture in North America. Conversion of 
hemp biomass into fuel or alcohol is impractical on this continent, where 
there are abundant supplies of wood, and energy can be produced rela-
tively cheaply from a variety of sources. Mallik et al. (1990) studied the 
possibility of using hemp for “biogas” (i.e. methane) production, and con-
cluded that it was unsuitable for this purpose. Pinfold Consulting (1998) 
concluded that while there may be some potential for hemp biomass fuel 
near areas where hemp is cultivated, “a fuel ethanol industry is not ex-
pected to develop based on hemp.” 

Essential Oil 
Essential (volatile) oil in hemp is quite different from hempseed oil. 

Examples of commercial essential oil product products are shown in Fig. 
42. The essential oil is a mixture of volatile compounds, including 
monoterpenes, sesquiterpenes, and other terpenoid-like compounds that 
are manufactured in the same epidermal glands in which the resin of 
Cannabis is synthesized (Meier and Mediavilla 1998). Yields are very 
small—about 10 L/ha (Mediavilla and Steinemann 1997), so essential oil 
of C. sativa is expensive, and today is simply a novelty. Essential oil of dif-
ferent strains varies considerably in odor, and this may have economic 
importance in imparting a scent to cosmetics, shampoos, soaps, creams, 
oils, perfumes, and foodstuffs. Switzerland has been a center for the pro-
duction of essential oil for the commercial market. Narcotic strains tend 
to be more attractive in odor than fiber strains, and because they pro-
duce much higher numbers of flowers than fiber strains, and the (female) 
floral parts provide most of the essential oil, narcotic strains are naturally 
adapted to essential oil production. Switzerland has permitted strains 
with higher THC content to be grown than is allowed in other parts of the 

www.hempmuseum.org
www.hempmuseum.org
www.hempmuseum.org


113  

USA Hemp Museum — www.hempmuseum.org 

world, giving the country an advantage with respect to the essential oil 
market. However, essential oil in the marketplace has often been pro-
duced from low-THC Cannabis, and the THC content of essential oil ob-
tained by steam distillation can be quite low, producing a product satisfy-
ing the needs for very low THC levels in food and other commercial 
goods. The composition of extracted essential oil is quite different from 
the volatiles released around the fresh plant (particularly limonene and 
alpha-pinene), so that a pleasant odor of the living plant is not necessar-
ily indicative of a pleasant-smelling essential oil. Essential oil has been 
produced in Canada by Gen-X Research Inc., Regina. The world market 
for hemp essential oil is very limited at present, and probably also has 
limited growth potential. 

 

 
 

Fig. 42. Bottles of hemp fragrance (left) and essential oil (center), and 
pastilles flavored with hemp essential oil (right). 

Pesticide and Repellent Potential 
 
McPartland (1997) reviewed research on the pesticide and repellent 

applications of Cannabis. Dried plant parts and extracts of Cannabis 
have received rather extensive usage for these purposes in the past, 
raising the possibility that research could produce formulations of com-
mercial value. This possibility is currently hypothetical. 
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Non-Seed Use of Hemp as Livestock Feed 
 
As noted above, hemp seed cake makes an excellent feed for ani-

mals. However, feeding entire plants is another matter, because the 
leaves are covered with the resin-producing glands. While deer, ground-
hogs, rabbits, and other mammals will nibble on hemp plants, mammals 
generally do not choose to eat hemp. Jain and Arora (1988) fed narcotic 
Cannabis refuse to cattle, and found that the animals “suffered variable 
degrees of depression and revealed incoordination in movement.” By 
contrast, Letniak et al. (2000) conducted an experimental trial of hemp as 
silage. No significant differences were found between yield of the hemp 
and of barley/oat silage fed to heifers, suggesting that fermenting hemp 
plants reduces possible harmful constituents. 

Hemp as an Agricultural Barrier 
 
One of the most curious uses of hemp is as a fence to prevent pollen 

transfer in commercial production of seeds. Isolation distances for en-
suring that seeds produced are pure are considerable for many plants, 
and often impractical. At one point in the 1980s, the only permitted use of 
hemp in Germany was as a fence or hedge to prevent plots of beets being 
used for seed production from being contaminated by pollen from rud-
eral beets. The high and rather inpenetrable hedge that hemp can pro-
duce was considered unsurpassed by any other species for the purpose. 
As well, the sticky leaves of hemp were thought to trap pollen. However, 
Saeglitz et al. (2000) demonstrated that the spread of beet pollen is not 
effectively prevented by hemp hedges. Fiber (i.e. tall) cultivars of hemp 
were also once used in Europe as wind-breaks, protecting vulnerable 
crops against wind damage. Although hemp plants can lodge, on the 
whole very tall hemp is remarkably resistant against wind. 

Bioremediation 
 
Preliminary work in Germany (noted in Karus and Leson 1994) sug-

gested that hemp could be grown on soils contaminated with heavy met-
als, while the fiber remained virtually free of the metals. Kozlowski et al. 
(1995) observed that hemp grew very well on copper-contaminated soil 
in Poland (although seeds absorbed high levels of copper). Baraniecki 
(1997) found similar results. Mölleken et al. (1997) studied effects of high 
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concentration of salts of copper, chromium, and zinc on hemp, and dem-
onstrated that some hemp cultivars have potential application to growth 
in contaminated soils. It would seem unwise to grow hemp as an oilseed 
on contaminated soils, but such a habitat might be suitable for a fiber or 
biomass crop. The possibility of using hemp for bioremediation deserves 
additional study. 

Wildlife Uses 
 
Hemp is plagued by bird predation, which take a heavy toll on seed 

production. The seeds are well known to provide extremely nutritious 
food for both wild birds and domestic fowl. Hunters and birdwatchers 
who discover wild patches of hemp often keep this information secret, 
knowing that the area will be a magnet for birds in the fall when seed 
maturation occurs. Increasingly in North America, plants are being es-
tablished to provide habitat and food for wildlife. Hemp is not an aggres-
sive weed, and certainly has great potential for being used as a wildlife 
plant. Of course, current conditions forbid such usage in North America. 

Ornamental Forms 
 
Hemp has at times in the past been grown simply for its ornamental 

value. The short, strongly-branched cultivar ‘Panorama’ (Fig. 43) bred by 
Iván Bósca, the dean of the world’s living hemp breeders, was commer-
cialized in Hungary in the 1980s, and has been said to be the only orna-
mental hemp cultivar available. It has had limited success, of course, be-
cause there are very few circumstances that permit private gardeners 
can grow Cannabis as an ornamental today. By contrast, beautiful orna-
mental cultivars of opium poppy are widely cultivated in home gardens 
across North America, despite their absolute illegality and the potentially 
draconian penalties that could 
be imposed. Doubtless in the 
unlikely event that it became 
possible, many would grow 
hemp as an ornamental. 

 
Fig. 43. ‘Panorama,’ the 
world’s only ornamental culti-
var, with the breeder, Ivan 
Bócsa. (Courtesy of Professor 
Bócsa.) 
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Agronomy 
 

The following sketch of hemp cultivation is insufficient to address all 
of the practical problems that are encountered by hemp growers. Bócsa 
and Karus (1998) is the best overall presentation of hemp growing avail-
able in English. The reader is warned that this book, as well as almost all 
of the literature on hemp, is very much more concerned with fiber pro-
duction than oilseed production. McPartland et al. (2000) is the best pres-
entation available on diseases and pests, which fortunately under most 
circumstances do limited damage. The resource list presented below 
should be consulted by those wishing to learn about hemp production. 
Provincial agronomists in Canada now have experience with hemp, and 
can make local recommendations. Particularly good web documents are: 
for Ontario (OMAFRA Hemp Series, several documents): www.gov.on.ca/

ments): www.gov.mb.ca/agriculture/crops/hemp/bko01s00.html; for Brit-

trial Hemp, prepared by A. Oliver and H. Joynt): www.agf.gov.bc.ca/
croplive/plant/horticult/specialty/specialty.htm 

In the US, extension publications produced up to the end of World 
War II are still useful, albeit outdated (Robinson 1935; Wilsie et al. 1942; 
Hackleman and Domingo 1943; Wilsie et al. 1944). 

Hemp does best on a loose, well-aerated loam soil with high fertility 
and abundant organic matter. Well-drained clay soils can be used, but 
poorly-drained clay soils are very inappropriate because of their suscep-
tibility to compaction, which is not tolerated. Young plants are sensitive 
to wet or flooded soils, so that hemp must have porous, friable, well-
drained soils. Sandy soils will grow good hemp, provided that adequate 
irrigation and fertilization are provided, but doing so generally makes 
production uneconomical. Seedbed preparation requires considerable 
effort. Fall plowing is recommended, followed by careful preparation of a 
seedbed in the spring. The seedbed should be fine, level, and firm. Seed 
is best planted at 2–3 cm (twice as deep will be tolerated). Although the 
seedlings will germinate and survive at temperatures just above freezing, 
soil temperatures of 8°–10°C are preferable. Generally hemp should be 
planted after danger of hard freezes, and slightly before the planting date 
of maize. Good soil moisture is necessary for seed germination, and 
plenty of rainfall is needed for good growth, especially during the first 6 
weeks. Seeding rate is specific to each variety, and this information 

OMAFRA/english/crops/hort/hemp.html); for Manitoba (several docu-

ish Columbia: (BC Ministry of Agriculture and Foods Fact Sheet on Indus-
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should be sought from the supplier. Fiber strains are typically sown at a 
minimum rate of 250 seeds per m2 (approximately 45 kg/ha), and up to 
three times this density is sometimes recommended. In western Europe, 
seeding rates range from 60–70 kg/ha for fiber cultivars. Recommenda-
tions for seeding rates for grain production vary widely, from 10–45 kg/
ha. Densities for seed production for tall, European, dual-purpose culti-
vars are less than for short oilseed cultivars. Low plant densities, as 
commonly found in growing tall European cultivars for seed, may not 
suppress weed growth adequately, and under these circumstances re-
sort to herbicides may pose a problem for those wishing to grow hemp-
seed organically. Hemp requires about the same fertility as a high-
yielding crop of wheat. Industrial hemp grows well in areas that corn pro-
duces high yields. Growing hemp may require addition of up to 110 kg/ha 
of nitrogen, and 40–90 kg/ha of potash. Hemp particularly requires good 
nitrogen fertilization, more so for seed production than fiber. Adding ni-
trogen when it is not necessary is deleterious to fiber production, so that 
knowledge of the fertility of soils being used is very important. Organic 
matter is preferably over 3.5%, phosphorus should be medium to high 
(>40 ppm), potassium should be medium to high (>250 ppm), sulfur good 
(>5,000 ppm), and calcium not in excess (<6,000 ppm). 

Finding cultivars suited to local conditions is a key to success. Hemp 
prefers warm growing conditions, and the best European fiber strains 
are photoperiodically adapted to flowering in southern Europe, which 
provides seasons of at least 4 months for fiber, and 5.5 months for seed 
production. Asian land races are similarly adapted to long seasons. In 
Canada, many of the available cultivars flower too late in the season for 
fiber production, and the same may be predicted for the northern US. Fi-
ber production should also be governed by availability of moisture 
throughout the season, and the need for high humidity in the late summer 
and fall for retting, so that large areas of the interior and west of North 
America are not adapted to growing fiber hemp. The US Corn Belt has 
traditionally been considered to be best for fiber hemp. There are very 
few cultivars dedicated to oilseed production (such as ‘Finola’ and 
‘Anka’) or that at least are known to produce good oilseed crops (such as 
‘Fasamo’ and ‘Uniko-B’). Oilseed production was a specialty of the USSR, 
and there is some likelihood that northern regions of North America may 
find short-season, short-stature oilseed cultivars ideal. 

Although hemp can be successfully grown continuously for several 
years on the same land, rotation with other crops is desirable. A 3- or 
preferably 4-year rotation may involve cereals, clover or alfalfa for green 
manure, maize, and hemp. In Ontario it has been recommended that 
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hemp not follow canola, edible beans, soybeans or sunflowers. However, 
according to Bócsa and Karus (1998), “it matters little what crops are 
grown prior to hemp.” 

For a fiber crop, hemp is cut in the early flowering stage or while pol-
len is being shed, well before seeds are set. Tall European cultivars 
(greater than 2 m) have mostly been grown in Canada to date, and most 
of these are photoperiodically adapted to mature late in the season (often 
too late). Small crops have been harvested with sickle-bar mowers and 
hay swathers, but plugging of equipment is a constant problem. Hemp 
fibers tend to wrap around combine belts, bearings, indeed any moving 
part, and have resulted in large costs of combine repairs (estimated at 
$10.00/ha). Slower operation of conventional combines has been recom-
mended (0.6–2 ha/hour). Large crops may require European specialized 
equipment, but experience in North America with crops grown mainly for 
fiber is limited. The Dutch company HempFlax has developed or adapted 
several kinds of specialized harvesting equipment (Fig. 44, 45). 

 

 
 

Fig. 44. A John Deere Kemper harvester, with circular drums that cut and 
chop hemp stalks, shown in operation in southern Ontario. (Courtesy of 
Kenex Ltd., Pain Court, Ontario.) 
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Fig. 45. A hemp harvester operated by HempFlax (Netherlands), with a 
wide mowing head capable of cutting 3 m long stems into 0.6 m pieces, at 
a capacity of 3 ha/hour. (Courtesy of HempFlax, Oude Pekela, The Neth-
erlands.) 
 

Retting is generally done in the field (Fig. 46, 47). This typically re-
quires weeks. The windrows should be turned once or twice. If not 
turned, the stems close to the ground will remain green while the top 
ones are retted and turn brown. When the stalks have become suffi-
ciently retted requires experience—the fibers should have turned golden 
or grayish in color, and should separate easily from the interior wood. 
Baling can be done with any kind of baler (Fig. 48). Stalks should have 
less than 15% moisture when baled, and should be allowed to dry to 
about 10% in storage. Bales must be stored indoors. Retted stalks are 
loosely held together, and for highest quality fiber applications need to 
be decorticated, scutched, hackled, and combed to remove the remain-
ing pieces of stalks, broken fibers, and extraneous material. The equip-
ment for this is rare in North America, and consequently use of domesti-
cally-produced fiber for high quality textile applications is extremely lim-
ited. However, as described above relatively crude fiber preparations 
also have applications. 
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Fig. 46. Windrowed fiber hemp in process of dew retting. Photograph 
taken in 1930 on the Central Experimental Farm, Ottawa, Canada. 
 

 
 

Fig. 47. Shocked fiber hemp in process of dew retting. Photograph taken 
in 1931, near Ottawa, Canada. The shocks shed water like pup-tents, 
providing more even retting than windrows. 
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Fig. 48. Baled, retted hemp straw. (Courtesy of Kenex Ltd., Pain Court, 
Ontario.) 
 

Harvesting tall varieties for grain is difficult. In France, the principal 
grower of dual-purpose varieties, the grain is taken off the field first, 
leaving most of the stalks for later harvest (Fig. 49). Putting tall whole 
plants through a conventional 
combine results in the straw 
winding around moving parts, 
and the fibers working into bear-
ings, causing breakdown, fires, 
high maintenance, and frustra-
tion. Following the French exam-
ple of raising the cutting blade to 
harvest the grain is advisable. 
Growing short varieties dedi-
cated to grain production elimi-
nates many of the above prob-
lems, and since the profitability 
of hemp straw is limited at pre-
sent, seems preferable. Grain 
growers should be aware that 
flocks of voracious birds are a 
considerable source of damage 
to hempseed, particularly in 
small plantations.  
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Ecological Friendliness of Hemp 
 
 
 
        Although the en-
vironmental and bio-
diversity benefits of 
growing hemp have 
been greatly exag-
gerated in the  
popular press,  
C. sativa is never-
theless exception-
ally suitable for  
organic agriculture, 
and is remarkably 
less “ecotoxic” in 
comparison to most 
other crops 
(Montford and Small 
1999b).  
 
        Figure 50 pre-
sents a comparison 
of the ecological 
friendliness of Can-
nabis crops (fiber, 
oilseed, and narcot-
ics) and 21 of the 
world’s major crops, 
based on 26 criteria 
used by Montford 
and Small (1999a) to 
compare the eco-
logical friendliness 
of crops.  
 
 

Fig. 49. Harvesting hemp in France. (Courtesy of La Chanvrière de 
l’Aube, Bar sur Aube, France.) 
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Increasing Biodiversity Friendliness 

 
Fig. 50. A crude comparison of the biodiversity friendliness of selected 
major crops and three Cannabis sativa crops (fiber, oilseed, drug) based 
on 26 criteria (after Montford and Small 1999a). 

 
The most widespread claim for environmental friendliness of hemp is 

that it has the potential to save trees that otherwise would be harvested 
for production of lumber and pulp. Earlier, the limitations of hemp as a 
pulp substitute were examined. With respect to wood products, several 
factors appear to favor increased use of wood substitutes, especially ag-
ricultural fibers such as hemp. Deforestation, particularly the destruction 
of old growth forests, and the world’s decreasing supply of wild timber 
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resources are today major ecological concerns. Agroforestry using tree 
species is one useful response, but nevertheless sacrifices wild lands 
and biodiversity, and is less preferable than sustainable wildland for-
estry. The use of agricultural residues (e.g. straw bales in house con-
struction) is an especially environmentally friendly solution to sparing 
trees, but material limitations restrict use. Another chief advantage of 
several annual fiber crops over forestry crops is relative productivity, an-
nual fiber crops sometimes producing of the order of four times as much 
per unit of land. Still another important advantage is the precise control 
over production quantities and schedule that is possible with annual 
crops. In many parts of the world, tree crops are simply not a viable alter-
native. “By the turn of the century 3 billion people may live in areas where 
wood is cut faster than it grows or where fuelwood is extremely 
scarce” (World Commission on Environment and Development 1987). 
“Since mid-century, lumber use has tripled, paper use has increased six-
fold, and firewood use has soared as Third World populations have multi-
plied” (Brown et al. 1998). Insofar as hemp reduces the need to harvest 
trees for building materials or other products, its use as a wood substi-
tute will tend to contribute to preserving biodiversity. Hemp may also en-
hance forestry management by responding to short-term fiber demand 
while trees reach their ideal maturation. In developing countries where 
fuelwood is becoming increasingly scarce and food security is a con-
cern, the introduction of a dual-purpose crop such as hemp to meet food, 
shelter, and fuel needs may contribute significantly to preserving biodi-
versity. 

The most valid claims to environmental friendliness of hemp are with 
respect to agricultural biocides (pesticides, fungicides, herbicides). Can-
nabis sativa is known to be exceptionally resistant to pests (Fig. 51), al-
though, the degree of immunity to attacking organisms has been greatly 
exaggerated, with several insects and fungi specializing on hemp. De-
spite this, use of pesticides and fungicides on hemp is usually unneces-
sary, although introduction of hemp to regions should be expected to 
generate local problems. Cannabis sativa is also relatively resistant to 
weeds, and so usually requires relatively little herbicide. Fields intended 
for hemp use are still frequently normally cleared of weeds using herbi-
cides, but so long as hemp is thickly seeded (as is always done when 
hemp is grown for fiber), the rapidly developing young plants normally 
shade out competing weeds. 
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Fig. 51. Grasshopper on hemp. Most insects cause only limited damage 
to hemp, and substantial insect damage is uncommon, so the use of in-
secticides is very rarely required. 
 

Breeding Hemp for North America 
 

The basic commercial options for growing hemp in North America is 
as a fiber plant, an oilseed crop, or for dual harvest for both seeds and 
fiber. Judged on experience in Canada to date, the industry is inclined to 
specialize on either fiber or grain, but not both. Hemp in our opinion is 
particularly suited to be developed as an oilseed crop in North America. 
The first and foremost breeding goal is to decrease the price of hemp-
seed by creating more productive cultivars. While the breeding of hemp 
fiber cultivars has proceeded to the point that only slight improvements 
can be expected in productivity in the future, the genetic potential of 
hemp as an oilseed has scarcely been addressed. From the point of view 
of world markets, concentrating on oilseed hemp makes sense, because 
Europe has shown only limited interest to date in developing oilseed 
hemp, whereas a tradition of concentrating on profitable oilseed prod-
ucts is already well established in the US and Canada. Further, China’s 
supremacy in the production of high-quality hemp textiles at low prices 
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will be very difficult to match, while domestic production of oilseeds can 
be carried out using technology that is already available. The present 
productivity of oilseed hemp—about 1 t/ha under good conditions, and 
occasional reports of 1.5 to 2 t/ha, is not yet sufficient for the crop to be-
come competitive with North America’s major oilseeds. We suggest that 
an average productivity of 2 t/ha will be necessary to transform hemp-
seed into a major oilseed, and that this breeding goal is achievable. At 
present, losses of 30% of the seed yields are not uncommon, so that im-
provements in harvesting technology should also contribute to higher 
yields. Hemp food products cannot escape their niche market status until 
the price of hempseed rivals that of other oilseeds, particularly rape-
seed, flax, and sunflower. Most hemp breeding that has been conducted 
to date has been for fiber characteristics, so that there should be consid-
erable improvement possible. The second breeding goal is for larger 
seeds, as these are more easily shelled. Third is breeding for specific 
seed components. Notable are the health-promoting gamma-linolenic 
acid; improving the amino acid spectrum of the protein; and increasing 
the antioxidant level, which would not only have health benefits but could 
increase the shelf life of hemp oil and foods. 

Germplasm Resources 
 

Germplasm for the improvement of hemp is vital for the future of the 
industry in North America. However, there are no publicly available 
germplasm banks housing C. sativa in North America. The hundreds of 
seed collections acquired for Small’s studies (reviewed in Small 1979) 
were destroyed in 1980 because Canadian government policy at that 
time envisioned no possibility that hemp would ever be developed as a 
legitimate crop. An inquiry regarding the 56 United States Department of 
Agriculture hemp germplasm collections supplied to and grown by Small 
and Beckstead (1973) resulted in the reply that there are no remaining 
hemp collections in USDA germplasm holdings, and indeed that were 
such to be found they would have to be destroyed. While hemp has been 
and still is cultivated in Asia and South America, it is basically in Europe 
that germplasm banks have made efforts to preserve hemp seeds. The 
Vavilov Institute of Plant Research in St. Petersburg, Russia has by far 
the largest germplasm collection of hemp of any public gene bank, with 
about 500 collections. Detailed information on the majority of hemp ac-
cessions of the Vavilov Institute can be found in Anon. (1975). Budgetary 
problems in Russia have endangered the survival of this invaluable col-
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lection, and every effort needs to be made to find new funding to pre-
serve it. Maintenance and seed generation issues for the Vavilov hemp 
germplasm collection are discussed in a number of articles in the Journal 
of the International Hemp Association (Clarke 1998b; Lemeshev et al. 
1993, 1994). The Gatersleben gene bank of Germany, the 2nd largest 
public gene bank in Europe, has a much smaller Cannabis collection, 
with less than 40 accessions (detailed information on the hemp acces-
sions of the Gatersleben gene bank are available at fox-serv.ipk-
gatersleben.de/). Because hemp is regaining its ancient status as an im-
portant crop, a number of private germplasm collections have been as-
sembled for the breeding of cultivars as commercial ventures (de Meijer 
and van Soest 1992; de Meijer 1998), and of course these are available 
only on a restricted basis, if at all. 

The most pressing need of the hemp industry in North America is for 
the breeding of more productive oilseed cultivars. At present, mainly 
European cultivars are available, of which very few are suitable for spe-
cialized oilseed production. More importantly, hempseed oil is not com-
petitive, except in the novelty niche market, with the popular food oils. As 
argued above, to be competitive, hemp should produce approximately 2 
t/ha; at present 1 t/ha is considered average to good production. Dou-
bling the productive capacity of a conventional crop would normally be 
considered impossible, but it needs to be understood just how little hemp 
has been developed as an oilseed. There may not even be extant land 
races of the kind of hemp oilseed strains that were once grown in Russia, 
so that except for a very few very recent oilseed cultivars, there has been 
virtually no breeding of oilseed hemp. Contrarily, hemp has been se-
lected for fiber to the point that some breeders consider its productivity 
in this respect has already been maximized. Fiber strains have been se-
lected for low seed production, so that most hemp germplasm has cer-
tainly not been selected for oilseed characteristics. By contrast, drug va-
rieties have been selected for very high yield of flowers, and accordingly 
produce very high yield of seeds. Drug varieties have been observed to 
produce more than a kilogram of seed per plant, so that a target yield of 
several tonnes per hectare is conceivable (Watson and Clarke 1997). Of 
course, the high THC in drug cultivars makes these a difficult source of 
germplasm. However, wild plants of C. sativa have naturally undergone 
selection for high seed productivity, and are a particularly important po-
tential source of breeding germplasm. 

Wild North American hemp is derived mostly from escaped European 
cultivated hemp imported in past centuries, perhaps especially from a 
revival of cultivation during World War II. Wild Canadian hemp is concen-
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trated along the St. Lawrence and lower Great Lakes, where consider-
able cultivation occurred in the 1800s. In the US, wild hemp is best estab-
lished in the American Midwest and Northeast, where hemp was grown 
historically in large amounts. Decades of eradication have exterminated 
many of the naturalized populations in North America. In the US, wild 
plants are rather contemptuously called “ditch weed” by law enforce-
ment personnel. However, the attempts to destroy the wild populations 
are short-sighted, because they are a natural genetic reservoir, mostly 
low in THC. Wild North American plants have undergone many genera-
tions of natural adaptation to local conditions of climate, soil and pests, 

and accordingly it is safe to 
conclude that they harbor 
genes that are invaluable for 
the improvement of hemp 
cultivars. We have encoun-
tered exceptionally vigorous 
wild Canadian plants (Fig. 
52), and grown wild plants 
from Europe (Fig. 53) which 
could prove valuable. In-
deed, studies are in pro-
gress in Ontario to evaluate 
the agronomic usefulness of 
wild North American hemp. 
Nevertheless, present poli-
cies in North America re-
quire the eradication of wild 
hemp wherever encoun-
tered. In Europe and Asia, 
there is little concern about 
wild hemp, which remains a 
valuable resource. 
 
Fig. 52. . Wild female hemp 
plant collected Oct. 17, 2000 
near Ottawa, Canada. This 
vigorous plant had a fresh 
weight of 1.5 kg.  

HEMP’S UP TO 6’ ROOT SYSTEM HELPS AERATE DAMAGED SOIL, 
RESTORES BURNT LAND & CLEANED TOXINS FROM AROUND CHERNOBYL 
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Fig. 53. A wild female hemp 
plant grown in southern On-
tario [accession #16 from 
Georgia (formerly USSR), re-
ported in Small and Marcus 
(2000)]. Such highly-branched 
plants can produce very large 
quantities of seeds, and may 
be useful for breeding. 
 

Hard Lessons  
For Farmers 

 
        It is clear that there is a 
culture of idealistic believers in 
hemp in North America, and 
that there is great determina-
tion to establish the industry. 
As history has demonstrated, 
unbridled enthusiasm for 
largely untested new crops 
touted as gold mines some-
times leads to disaster. The at-
tempt to raise silk in the US is 
probably the most egregious 

example. In 1826 a Congressional report that recommended the prepara-
tion of a practical manual on the industry resulted in a contagious desire 
to plant mulberries for silk production, with the eventual collapse of the 
industry, the loss of fortunes, and a legacy of “Mulberry Streets” in the 
US (Chapter 2, Bailey 1898). In the early 1980s in Minnesota, Jerusalem 
artichoke was touted as a fuel, a feed, a food, and a sugar crop. Unfortu-
nately there was no market for the new “wonder crop” and hundreds of 
farmers lost about $20 million (Paarlberg 1990). The level of “hype” asso-
ciated with industrial hemp is far more than has been observed before for 
other new crops (Pinfold Consulting 1998). Probably more so than any 
plant in living memory, hemp attracts people to attempt its cultivation 
without first acquiring a realistic appreciation of the possible pitfalls. 
American presidents George Washington and Thomas Jefferson encour-
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aged the cultivation of hemp, but both lost money trying to grow it. Sadly 
in Canada in 1999 numerous farmers contracted to grow half of Canada’s 
crop area for hemp for the American-based Consolidated Growers and 
Processors, and with the collapse of the firm were left holding very large 
amounts of unmarketable grain and baled hemp straw. This has repre-
sented a most untimely setback for a fledgling industry, but at least has 
had a sobering effect on investing in hemp. In this section we emphasize 
why producers should exercise caution before getting into hemp. 

In Europe and Asia, hemp farming has been conducted for millennia. 
Although most countries ceased growing hemp after the second word 
war, some didn’t, including France, China, Russia, and Hungary, so that 
essential knowledge of how to grow and process hemp was maintained. 
When commercial hemp cultivation resumed in Canada in 1997, many 
farmers undertook to grow the crop without appreciating its suitability 
for their situation, or for the hazards of an undeveloped market. Hemp 
was often grown on farms with marginal incomes in the hopes that it was 
a savior from a downward financial spiral. The myth that hemp is a won-
der crop that can be grown on any soil led some to cultivate on soils with 
a history of producing poor crops; of course, a poor crop was the result.  

Market considerations also heavily determine the wisdom of invest-
ing in hemp. Growing hemp unfortunately has a magnetic attraction to 
many, so there is danger of overproduction. A marketing board could be 
useful to prevent unrestrained competition and price fluctuations, but is 
difficult to establish when the industry is still very small. As noted above, 
unwise investment in Canada produced a glut of seeds that resulted in 
price dumping and unprofitable levels for the majority. Cultural and pro-
duction costs of hemp have been said to be comparable to those for 
corn, and while the truth of this remains to be confirmed, the legislative 
burden that accompanies hemp puts the crop at a unique disadvantage. 
Among the problems that Canadian farmers have faced are the challenge 
of government licensing (some delays, and a large learning curve), very 
expensive and sometime poor seed (farmers are not allowed to generate 
their own seed), teenagers raiding fields in the mistaken belief that mari-
juana is being grown, and great difficulties in exportation because of the 
necessity of convincing authorities that hemp is not a narcotic. Unless 
the producer participates in sharing of value-added income, large profits 
are unlikely. The industry widely recognizes that value added to the crop 
is the chief potential source of profit, as indeed for most other crops. 

www.hempmuseum.org
www.hempmuseum.org
www.hempmuseum.org


131  

USA Hemp Museum — www.hempmuseum.org 

The Politics of Cannabis with Particular Reference to the US 
 

Cannabis has long had an image problem, because of the extremely 
widespread use of “narcotic” cultivars as illegal intoxicants. The US Drug 
Enforcement Administration has the mandate of eliminating illicit and 
wild marijuana, which it does very well (Fig. 54–56). Those interested in 
establishing and developing legitimate industries based on fiber and oil-
seed applications have had to struggle against considerable opposition 
from many in the political and law enforcement arenas. The United States 
National Institute on Drug Abuse (NIDA) information web site on mari-
juana, which reflects a negative view of cannabis, is at 
www.nida.nih.gov/DrugPages/Marijuana.html, and reflects several basic 
fears: (1) growing Cannabis plants makes law enforcement more difficult, 
because of the need to ensure that all plants cultivated are legitimate; (2) 
utilization of legitimate Cannabis products makes it much more difficult 
to maintain the image of the illegitimate products as dangerous; (3) many 
in the movements backing development of hemp are doing so as a sub-
terfuge to promote legalization of recreational use of marijuana; and (4) 
THC (and perhaps other constituents) in Cannabis are so harmful that 
their presence in any amount in any material (food, medicine or even fi-
ber product) represents a health hazard that is best dealt with by a total 
proscription. 

 

 
 
Fig. 54. The war on drugs: helicopter spraying of Paraquat herbicide on 
field of marijuana. (Courtesy US Drug Enforcement Administration.) 
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Fig. 55. The war on drugs: clandestine indoor marijuana cultivation. 
(Courtesy US Drug Enforcement Administration.) 
 

 
 
Fig. 56. The war on drugs: burning seized marijuana. (Courtesy US Drug 
Enforcement Administration.) 
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Ten years ago hemp cultivation was illegal in Germany, England, 
Canada, Australia, and other countries. Essential to overcoming govern-
mental reluctance in each country was the presentation of an image that 
was business-oriented, and conservative. The merits of environmental-
ism have acquired some political support, but unless there is a reason-
able possibility that hemp cultivation is perceived as potentially economi-
cally viable, there is limited prospect of having anti-hemp laws changed. 
Strong support from business and farm groups is indispensable; support 
from pro-marijuana interests and what are perceived of as fringe groups 
is generally counterproductive. It is a combination of prospective eco-
nomic benefit coupled with assurance that hemp cultivation will not detri-
mentally affect the enforcement of marijuana legislation that has led most 
industrially advanced countries to reverse prohibitions against growing 
hemp. Should the US permit commercial hemp cultivation to resume, it 
will likely be for the same reasons. 

The US Office of National Drug control Policy issued a statement on 
industrial hemp in 1997 (www.whitehousedrugpolicy.gov/policy/hemp%

legalization of the cultivation of industrial hemp (Cannabis sativa) is the 
message it would send to the public at large, especially to our youth at a 
time when adolescent drug use is rising rapidly... The second major con-
cern is that legalizing hemp production may mean the de facto legaliza-
tion of marijuana cultivation. Industrial hemp and marijuana are the prod-
uct of the same plant, Cannabis sativa... Supporters of the hemp legaliza-
tion effort claim hemp cultivation could be profitable for US farmers. 
However, according to the USDA and the US Department of Commerce, 
the profitability of industrial hemp is highly uncertain and probably 
unlikely. Hemp is a novelty product with limited sustainable development 
value even in a novelty market... For every proposed use of industrial 
hemp, there already exists an available product, or raw material, which is 
cheaper to manufacture and provides better market results.... Countries 
with low labor costs such as the Philippines and China have a competi-
tive advantage over any US hemp producer.” 

Recent European Commission proposals to change its subsidy re-
gime for hemp contained the following negative evaluation of hemp seed: 
“The use of hemp seed ... would, however, even in the absence of THC, 
contribute towards making the narcotic use of cannabis acceptable... In 
this light, subsidy will be denied producers who are growing grain for use 
in human nutrition and cosmetics.” 

A USDA analysis of hemp, “Industrial hemp in the United States: 
Status and market potential,” was issued in 2000, and is available at 

5Fold.html) which included the following: “Our primary concern about the 
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www.ers.usda.gov/publications/ages001e/index.htm. This is anony-
mously-authored, therefore presumably represents a corporate or 
“official” evaluation. The conclusion was that “US markets for hemp fiber 
(specialty textiles, paper, and composites) and seed (in food or crushed 
for oil) are, and will likely remain, small, thin markets. Uncertainty about 
longrun demand for hemp products and the potential for oversupply dis-
counts the prospects for hemp as an economically viable alternative crop 
for American farmers.” Noting the oversupply of hempseeds associated 
with Canada’s 12,000 ha in 1999, the report concluded that the long term 
demand for hemp products is uncertain, and predicts that the hemp mar-
ket in the US will likely remain small and limited. With respect to textiles, 
the report noted the lack of a thriving textile flax (linen) US industry 
(despite lack of legal barriers), so that it would seem unlikely that hemp 
could achieve a better market status. With respect to hemp oil, the report 
noted that hemp oil in food markets is limited by its short shelf life, the 
fact that it can not be used for frying, and the lack of US Food and Drug 
Administration approval as GRAS (“generally recognized as safe”). More-
over, summarizing four state analyses of hemp production (McNulty 
1995, Ehrensing 1998, Kraenzel et al. 1998, Thompson et al. 1998), profit-
ability seemed doubtful. 

Without arguing the merits of the above contentions, we point out 
that the legitimate use of hemp for non-intoxicant purposes has been in-
hibited by the continuing ferocious war against drug abuse. In this at-
mosphere, objective analysis has often been lacking. Unfortunately both 
proponents and opponents have tended to engage in exaggeration. In-
creasingly, however, the world is testing the potential of hemp in the field 
and marketplace, which surely must be the ultimate arbiters. De Guzman 
(2001), noting the pessimistic USDA report, observed that “Nevertheless, 
others point to the potential of [the] market. Hemp products have a grow-
ing niche market of their own, and the market will remain healthy and be 
well supported with many competing brands.” 

A wide variety of hemp clothing, footwear, and food products are 
now available in North America. Some American manufacturers and dis-
tributors have chosen to exploit the association of hemp products with 
marijuana in their advertising. Such marketing is unfortunate, sending 
the message that some in the industry are indifferent to the negative im-
age that this generates in the minds of much of the potential consuming 
public. Admittedly, such advertising works. But marketing based on the 
healthful and tasteful properties of hemp food products, the durable na-
ture of hemp textiles, and the environmental advantages of the crop has 
proven to be widely acceptable, and is likely to promote the long term de-
velopment of hemp industries. 
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Will hemp commercial cultivation resume in the US in the foresee-
able future? This is difficult to judge, but the following considerations 
suggest this might occur: (1) increasing awareness of the differences be-
tween industrial hemp and marijuana; (2) growing appreciation of the en-
vironmental benefits of hemp cultivation; (3) continuing demonstration of 
successful hemp cultivation and development in most of the remaining 
western world; all the G8 countries, except the US, produce and export 
industrial hemp; and (4) increasing pressure on state and federal govern-
ments to permit hemp cultivation by farmers, particularly wheat, corn, 
and tobacco farmers in desperate need of substitute crops, but also for 
rotation crops to break pest and disease cycles. 

More than a century ago, an expert on hemp concluded his manual 
on hemp-growing in the US by stating “There is no question that when the 
inventive genius, comprehension and energies of the American people 
become interested, another grand source of profitable employment and 
prosperity will be established” (Boyce 1900). 

Market Development 
 

Individual entrepreneurs, and indeed 
whole industries, as a matter of economic 
survival need to adopt a clear investment pol-
icy with respect to whether their market is to 
be output-driven or demand-led. From the in-
dividual producer’s perspective, the old ad-
age “find your market before you plant your 
seed” remains sound advice. 

In the mid 1990s, the EU provided sub-
sidization for hemp cultivation of ca. $1,050/
ha. This support was instrumental in develop-
ing a hemp industry in western Europe. How-
ever, no comparable support is available in 
North America, and indeed those contemplat-
ing entering into hemp cultivation are faced 
with extraordinary costs and/or requirements 
in connection with licensing, security, THC 
analysis, and record keeping. Those involved 
in value-added processing and distribution 
are also faced with legal uncertainties and 
the regular threat of idiosyncratic, indeed  

Hemp Hero  
New Mexico Governor  

Bill Richardson 
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irrational actions of various governments. Simply displaying a C. sativa 
leaf on advertising has led to the threat of criminal charges in the last 
decade in several G8 countries. Attempting to export or import hemp 
products among countries is presently a most uncertain activity. 

It often takes 10 to 15 years for the industry associated with a new 
agricultural crop to mature. While it is true that foreign imports have 
been the basis for hemp products in North America for at least a decade, 
North American production is only 4 years of age in Canada, and farming 
of hemp in the US has not even begun. Viewed from this perspective, the 
hemp industry in North America is still very much in its infancy. Varieties 
of hemp specifically suited to given products and regions have only 
started to be developed in North America. There is considerable uncer-
tainty regarding yields, costs of production, harvesting and processing 
equipment, product characteristics, foreign competition, governmental 
support, and the vagaries of the regulatory environment. Hemp is not 
presently a standard crop, and is likely to continue experiencing the risks 
inherent in a small niche market for some time. Hemp is currently a most 
uncertain crop, but has such a diversity of possible uses, is being pro-
moted by extremely enthusiastic market developers, and attracts so 
much attention that it is likely to carve out a much larger share of the 
North American marketplace than its detractors are willing to concede. 

Given the uncertainties and handicaps associated with hemp, it is 
fortunate that there are compensating factors. As noted, as a crop hemp 
offers some real environmental advantages, particularly with regard to 
the limited needs for herbicides and pesticides. Hemp is therefore pre-
adapted to organic agriculture, and accordingly to the growing market 
for products associated with environmentally-
friendly, sustainable production. Hemp products 
are an advertiser’s dream, lending themselves to 
hyperbole (“healthiest salad oil in the world,” 
“toughest jeans on the market”). While the narcot-
ics image of C. sativa is often disadvantageous, ad-
vertisers who choose to play up this association do 
so knowing that it will attract a segment of the con-
suming population. In general, the novelty of hemp 
means that many consumers are willing to pay a 
premium price. It might also be said that those who 
have entered the hemp industry have tended to be 
very highly motivated, resourceful, and industri-
ous, qualities that have been needed in the face of 
rather formidable obstacles to progress. 
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Information Resources 

Organizations 

 North American Industrial Hemp Council Inc.: www.naihc.org 
 Hemp Industries Association: www.thehia.org 
 International Hemp Association: mojo.calyx.net/~olsen/HEMP/IHA/ 
 Hemp Food Association: hempfood.com/ 
 Ontario Hemp Alliance: www.ontariohempalliance.org 
 International Association for Cannabis as Medicine:  
 www.acmed.org/english/main.htm 
 

Web 

 The Hemp Commerce & Farming Report: 
 www.hempreport.com 
 Industrial hemp information network: 

 www.hemptech.com 
 

Journals 

 Journal of the International Hemp  
 Association. Vol. 1 (1994)–Vol. 6 
 (1999). (Vols. 1–5 and part of Vol. 6 
 available online at  
 mojo.calyx.net/~olsen/HEMP/IHA/).  
 Superseded by Journal of Industrial 
 Hemp. 
 Journal of Cannabis Therapeutics. 
 Hawarth Press. Vol. 1 published 2001. 
     Journal of Industrial Hemp.  
 Haworth Press.  
 

Books 
Blade (1998), Bócsa and Karus (1998), Ceapoiu (1958), Clarke (1977, 
1998a), Joyce and Curry (1970), McPartland et al. (2000), de Meijer 
(1994), Nova Institute (1995, 1997a, 1997b, 2000), Ranalli (1998), Riddle-
stone et al. 1994, Small (1979), Van der Werf (1994a). 
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Abstract 
 
An examination and evaluation of the hemp industry in the United 

States of America with particular emphasis on current issues involved in 
the agricultural production of hemp both domestically and internation-
ally. Discussion of the economic benefits of a re-evaluation of the legal 
issues, in particular those laws which necessitate importation versus do-
mestic production of raw hemp for production purposes. A brief examina-
tion of the history of the hemp industry and hemp agriculture in the 
United States of America provides a background against which the cur-
rent legal and economic status of hemp may be viewed. Discussion of 
various hemp products, the suitability of the product to American agricul-
tural and production capabilities, and the potential of the market provide 
an economic understanding of the question. 

 
Statement of Purpose 

 
The purpose of this study is to 

examine the economic benefits/
drawbacks which would result from 
changes in the current legal status 
of hemp production in the United 
States of America. Through an ex-
amination of current status of hemp 
production and marketing struc-
tures in the United States and a 
comparison of those structures in 
other nations, an economic under-
standing of the issue will be more 
easily achieved. Because of the 
very substantial profit potential in-
volved in this industry a study of the 
subject was deemed beneficial to 
pursue. 
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Methods used in obtaining information relevant to the study. 
Information was obtained primarily from three sources:  
Online resources, particularly hemp related and politically related 

sites on the World Wide Web.  
Personal interviews with individuals directly involved in the hemp in-

dustry, both dometically and internationally, conducted via Internet 
email.  

The situation was addressed from an analytical, versus participatory, 
perspective.  

 
Benefits accruing from the solutions presented 

 
Benefits to the hemp industry would include increased market 

shares on an international basis, substantially higher profit margins, re-
duced production costs, the potential to benefit from increased econo-
mies of scale, increased product development potential, and the opening 
of new markets for current and newly developed products. 

Benefits to the National economy would include the creation of a new 
and highly profitable agricultural industry, increased trade opportunities, 
an increase in the GNP, improved environmental conditions, new tax re-
sources, and reduced costs with respect to enforcement of current laws. 

Personal benefits would include the ability to add additional, profit-
able, product lines to those currently carried by my firm, personal eco-
nomic savings resulting from reduced costs of goods resulting from such 
changes, and the social benefits inherent in use of more environmentally 
beneficial products. 

 
A brief history of legal hemp in America 

 
In contrast to modern laws which prohibit the agricultural production 

of hemp and severely regulate the importation and production of raw 
hemp and hemp products, early colonists not only were free to cultivate 
the plant, they were required by law to do so. Puritans, for example, grew 
hemp to meet the conditions of their 1607 contract with the Virginia Com-
pany.(Robinson, 1996)  

Throughout the colonization and political unification of what is now 
the United States of America, hemp production played a key role in inter-
national trade and in the development of a significant agricultural indus-
try within the emerging nation. So important was the product, in fact, that 
any list of prominent Americans of the era who were involved in the hemp 
industry tends to resemble a list of American political figures. Among the 
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many well known individuals whose writings clearly demonstrate their 
personal involvement with this industry are George Washington, Thomas 
Jefferson, and John Quincy Adams. Economically, the industry was so 
vital to the prosperity of the colonies that the Massachusetts House of 
Representatives commissioned a study of the subject in 1765, in which 
the author, Edmund Quincy, clearly stated: 

It is presumed none will be at a loss to determine, that the two most 
important materials which the inhabitants of these colonies should be 
principally encouraged in the growth of, are Flax and Hemp of any which 
can be so easily and generally produced in North America. (Quincy, 
1765) 

Indeed, so common was the use of Hemp during the era that the first 
two drafts of the Declaration of Independence and the final version of the 
Constitution of the United States of America were, in fact, printed on pa-
per made from hemp. 

Throughout the nineteenth century, hemp continued to excel as a do-
mestic agricultural crop and the uses for the product, ranging from pa-
per making to the production of sails, rope, medicines and clothing con-
tinued to be expanded by visionary entrepreneurs who were able to rec-
ognize new potential markets and capitalize on their development. In 
times of war, particularly, hemp was of critical importance to the nation, 
a trend that held true well into the twentieth century. During the Second 
World War, in order to promote production of this vital material, the gov-
ernment inaugurated programs which exempted American farmers from 
military duty if they agreed to produce hemp products in support of the 
war effort. (Frazier, 1991) As the industrial revolution took hold in the na-
tion, new means of production which incorporated hemp products as in-
tegral parts of the processes were introduced. Even Henry Ford, one of 
automation’s greatest innovators, envisioned a future where plastics 
from hemp polymers were the building blocks of almost all products and 
where fuel was provided by hemp biomass. (Robinson, 1996, p. 139) Ford 
even went so far as to develop an all organic car which was constructed 
from a combination of hemp and other products and which ran on hemp 
fuel. (Henry Ford Museum Information Center, Greenfield Village) In 
1937, Mechanical Engineering magazine called hemp the most profitable 
and desirable crop that can be grown in an article that, due to production 
delays, was published shortly after the passage of the Marihuana Tax Act 
of 1938 which rendered the production of hemp illegal. 

Under current U.S. law, the agricultural production of hemp is forbid-
den, except under special permit, by Federal statute. Internationally, 
hemp is grown commercially in most European and Asian countries. Aus-
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tralia, Canada, and Germany have granted limited research plots. The 
U.S. has not granted any large-scale licenses since the 1950's. (Industrial 
Hemp Information Network, 1996) As a result of these restrictions, all in-
dustrial production of hemp products in the United States of America re-
quires the importation of raw materials, resulting in higher production 
costs and decreased competitiveness in both domestic and international 
markets. 

Economic implications of agricultural hemp production  
in the United States of America 

 
To understand the economic implications of hemp production we 

must examine both the basic principles of agricultural economics and the 
nature of hemp agriculture itself. 

While agriculture, in general, adheres to the basic economic princi-
ples applicable to any industry, there are several unique and very rele-
vant characteristics which must be considered in any examination of ag-
ricultural production. These may be divided into discrete areas, which 
include: 

1. Regional Specialization. 
2. Enterprise Combination. 
3. The Farm Market System. 
4. Environmental Concerns. 
5. Social Control of Land Use. 
6. Governmental Policies and Agricultural Supports. 
7. Seasonality and Natural Hazards in Agricultural Production. 

1. Regional Specialization. 
Due to climatic and geographical concerns, agricultural production 

is commonly divided into distinct areas of specialization, within each of 
which unique mixes of products are pro-
duced. Unlike many forms of production, 
in which such concerns as labor avail-
ability or materials costs are the primary 
factors upon which location is based, in 
the agricultural market weather and soil 
conditions provide the primary determi-
nants. By necessity, therefore, all things 
being equal, those products which are 
adaptable to the widest range of climatic 
and geographical conditions provide the 
greatest potential for agricultural pro-
duction.  

www.hempmuseum.org
www.hempmuseum.org
www.hempmuseum.org


149  

USA Hemp Museum — www.hempmuseum.org 

Within the continental United States ten distinct farm production re-
gions have been defined for statistical purposes. They are, respectively, 
the Pacific region, the Mountain region, the Northern Plains, the South-
ern Plains, the Lake States, the Corn Belt, The Delta States, the North-
east, the Appalachian region, and the Southeast. While considerable 
overlap exists, the differences between these regions are significant 
enough to define the product mixes which may be produced efficiently 
within each as being distinctly different from the product mixes appropri-
ate to any other region. Cotton, a major competitor of hemp products, is, 
for example, produced primarily in the three southern farm regions while, 
due to poor climatic conditions range livestock production, among the 
least efficient of all forms of agricultural production due to excessive re-
quirements for land and feed, is the primary agricultural product of the 
Mountain region. (Wilcox, Cochrane, & Herdt, 1974) 

Hemp, unlike nearly all other common agriculturally valuable prod-
ucts, is unique in its ability to thrive in an extremely wide range of cli-
mates and geographical conditions. As a result of this property, it can 
profitably be grown in all ten regions. In addition to its heartiness with re-
spect to climate, it is a particularly efficient plant with respect to nutrient 
requirements, and therefore, is as effectively grown in relatively poor soil 
conditions as it is in the nutrient rich soils of the farm belt. This charac-
teristic makes the plant ideally suited to agricultural production in re-
gions where most cash crops either require extensive (and expensive) 
fertilization and irrigation, or cannot be grown efficiently at all. Combined 
with the particularly low labor costs inherent in the agricultural produc-
tion of hemp, a very high yield per acre planted, and the lack of any sig-
nificant requirement for costly (and environmentally damaging) insect or 
weed eradication measures, this results in extremely low production 
costs and, therefore, an average cost curve significantly lower than that 
for comparable products. Thus, hemp production may, given a ready 
market for its output and a sufficiently high demand (both of which al-
ready exist or may easily be developed as will be demonstrated later in 
this paper), be considered to have a remarkably attractive profit poten-
tial for investors. Indeed, even the most cursory examination of the rela-
tively high profits currently enjoyed by such agriculturalists in nations 
which permit the commercial production of hemp clearly demonstrates 
the potential income available to the American farm industry, one reason 
the American Farm Bureau Federation, the largest farming organization 
in the United States (4.6 Million members) passed a unanimous resolution 
at its 77th annual convention in 1996 stating:  
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We recommend that the American Farm Bureau Federation encour-
age research into the viability and economic potential of industrial hemp 
production in the United States. We further recommend that such re-
search includes planting test plots in the United States using modern ag-
ricultural techniques (Kriho, 1996)  

2. Enterprise Combination.  
Modern farmers plan their 

production to include the most 
profitable mix of products in a 
cropping sequence or crop rota-
tion. (Wilcox et al, 1974) The re-
sult is a mix of crop and livestock 
enterprises which is determined 
by the principle of equal mar-
ginal returns. Hemp, due to its 
exceptionally low fertilizer and 
irrigation needs, high nutrient 
return (with up to 70% of all nu-
trients absorbed by the plant re-
turned to the soil), and its short-
day growing cycle, is an ideal rotational alternative for use with short 
season high-demand crops. (Hemp, 1994) Thus, it offers modern farmers 
the opportunity to make optimum use of available resources with the low-
est possible average cost figures, given the nature of the secondary crop 
(which often can utilize, at least in part, the nutrient and soil enrichment 
properties of the hemp crop in lieu of expensive and ecologically damag-
ing fertilizers) and, therefore, provides a far more attractive cost curve 
than is the case for other agricultural products. In addition, because 
many of the byproducts of hemp production are appropriate for use as 
livestock feed, the range of efficient product mixes is even greater than is 
the case with many other product choices. 

3. The Farm Market System. 
As a close approximation of a perfectly competitive market organiza-

tion, agricultural firms have above average needs for efficient and cost 
effective means of production. In addition, due to the nature of a competi-
tive market, the opportunity to compete on the basis of product differen-
tiation is essentially non-existent, and the sole criteria for successful pro-
duction becomes the ability to produce goods profitably given the fact 
that the product demand curve for agricultural products is perfectly 
price elastic (from the standpoint of the individual firm, of course, from 
the industry perspective, the curve is highly inelastic). Thus the selection 
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of a product mix which maximizes the potential for profit under as wide a 
range of conditions as possible is a necessity for any firm which wishes 
to remain competitive. Moreover, due to the nature of the farm market it-
self, which is based in large part on speculative investment in future pro-
duction (the commodities market) as well as the wide range of uses for 
its outputs, which in the case of hemp include such diverse applications 
as the production of paper, use as a fuel, food production, clothing pro-
duction, and industrial applications, crop selections which maximize not 
only production possibilities but market possibilities as well increase the 
likelihood of profit while minimizing the impact of any potential substitu-
tion effect as a result of the lowering of the price of other agricultural 
products. Indeed, given the exceptionally wide range of products which 
incorporate hemp into their production, the likelihood that a substitute 
product will adversely affect product pricing is exceptionally low, a posi-
tive inducement to farmers to produce the crop. 

4. Environmental Concerns. 
Due to the very low requirements for artificial fertilizers, insecti-

cides, and herbicides in the production of hemp, the crop produces sub-
stantially fewer external diseconomies than is the case for nearly any 
other domestic agricultural product. Not only does this provide a direct 
benefit in terms of reducing the environmental impact of crop produc-
tion, a significant problem, given modern agricultural methods, but the 
nature of the products produced from the raw hemp themselves offer 
similar benefits, with the concurrent reduction in environmental costs in-
evitable in such a transition. Paper produced from hemp fiber, for exam-
ple, requires far less chemical processing than is the case for the wood 
pulp based form, despite its comparable cost of production. Studies 
done at the Wageningen Agricultural University, in fact, demonstrate that 
waste from the hemp pulping process does not contain toxic elements 
(as are common to wood pulping processes), and that all components are 
biodegradable with the exception of a very small percentage of the lignin, 
which is expected to be resolved by further research as well. (Van 
Roekel, 1995) In addition, because hemp produces substantially greater 
biomass per acre of cultivation than is true of trees, and requires a far 
shorter growth cycle to produce yield, the impact of a conversion to 
hemp production for such products as paper, building materials, and 
other products commonly associated with the lumber industry would re-
sult in the reduction of many of the negative effects of the timber industry 
on the environment, including preservation of forests and wildlife habi-
tats, erosion of topsoil due to logging, and pollution of lakes, rivers, and 
streams, all of which costs represent diseconomies with respect to the 
wood industry. (Environmental and economic benefits, 1996) 
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5. Social Control of Land Use. 
As a remarkably high yield crop, hemp produces significantly more 

usable product per acre than is the case for any other modern agricul-
tural product. The result of this high yield is to maximize the use of land 
resources while minimizing the impact on society resulting from the dedi-
cation of such land to agricultural uses. Indeed, an area of land only 25 
miles square (the size of a typical U.S. County) is sufficient to produce 
enough hemp fiber in one year to manufacturer 100 million pair of denim 
jeans, thus providing an equivalent yield to an area ten times the size 
planted in cotton, and offering the additional benefit of producing cloth-
ing which is 10 times stronger than cotton and that, in contrast to cotton 
which requires exceptionally high applications of pesticides and enor-
mous quantities of water, requires no pesticides and only minimal quanti-
ties of water as well. Moreover, by being amenable to production in all 50 
states, versus the 10 states in which cotton can be reliably produced, 
hemp offers the additional advantage to clothing manufacturers of being 
relatively immune to price variations due to climatic variations or natural 
disasters, thus permitting more accurate long run cost stability for such 
producers. 

In addition to these social benefits, because hemp products include 
such socially valuable items as non-fossil (and non-polluting) fuels, highly 
nutritious high-protein oils which exceed the nutritional and industrial 
values of soybean oils with a lower cost associated with their extraction, 
and because hemp production in the United States of America could sig-
nificantly influence the balance of trade in a positive direction, as well as 
providing a source of additional export revenues (rather than an addi-
tional cost of production associated with import costs, as is currently the 
case in the United States of America), the social costs of hemp produc-
tion are exceptionally favorable, and thus social control of land re-
sources clearly favors the production of hemp as a viable alternative to 
less efficient uses. 

6. Governmental Policies and Agricultural Supports. 
Current government policies prohibit the production of industrial 

hemp (defined as hemp plants containing less than 0.03% THC and thus 
non-intoxicating substances) and no current policy exists with respect to 
the production and marketing of such products. Based on European 
models, however, it can be successfully argued that hemp production 
would, due to the nature of the market, be highly unlikely to require any 
form of government subsidies in order to be profitable or competitive in 
the farm market. Indeed, it is very possible that the legalization of hemp 
production in the United States of America would actually reduce the 
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cost of agricultural supports by the government in that it would offer a 
highly attractive alternative crop to agricultural interests which currently 
rely on subsidized or price supported products as their primary crops. 

7. Seasonality and Natural Hazards in Agricultural Production. 
All forms of agricultural production are subject to seasonality and 

natural hazards. Seasonality, or the tendency of agricultural prices to fol-
low a seasonal pattern (normally at a low point at or soon after harvest 
and a high point just prior to harvest), results in a cyclic variation which, 
by necessity, influences both marginal revenues and, as a result, profits. 
While such a pattern is integral to the production of any crop, in the case 
of single-season, limited region products (such as avocados or oranges) 
it is far more influential than in the case of crops which grow well in a 
wider range of climates, or which are adaptable to multi-season, multi-

harvest production. 
Hemp, because it 
meets both these cri-
teria, and because its 
crop yield is not as 
time immediate (i.e., it 
is less perishable 
than is the case of 
many other agricul-
tural products) tends 
to be far less influ-
enced by such varia-

tions and, therefore, offers the potential for more stable and accurate 
revenue forecasting, with the resultant increases in benefits to the pro-
ducer.  

In a similar manner, all crops are subject to natural hazards such as 
droughts, floods, late (or early) frosts, or similar disadvantageous condi-
tions. Hemp, however, by nature of its botanical characteristics, is far 
more immune to such influences than is true of most other agricultural 
crops grown in the United States of America. Two of the most notable 
characteristics of hemp, from a production standpoint, are its relative im-
munity to frost damage and its inherent ability to thrive in widely varying 
conditions with respect to water. Coupled with the ability to grow hemp 
in essentially all parts of the United States, thus avoiding dangers of lo-
calization with respect to natural disasters, hemp may be considered an 
ideal crop from this aspect as well. From an agricultural perspective, 
few, if any, products combine the economic benefits of hemp with the 
ease of production inherent in the crop. 
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Industrial and Commercial uses for hemp and hemp products. 
 
The hemp plant lends itself to a very wide range of production possi-

bilities, and thus is particularly appealing to the agricultural firm seeking 
new markets. Some of the products which may be, and are being, profita-
bly produced from hemp include: Animal bedding, auto/boat covers, 
backpacks, bags (both paper and canvas), balms, bandages, baseball 
caps, baskets, bed linens, belts, bioplastics, birdseed, books, boots, 
bread, butter, candlewick, candy, canvas, cardboard, carpeting, caulk-
ing, cellophane, cement, chairs, cheese, cloth and paper napkins, cloth 
and paper towels, coffee filters, compost, cosmetics, curtains, cushions, 
denim, desks, detergents, diapers, dolls, draperies, duffel bags, dyna-
mite, erosion control, fabrics, fire hoses, fiberboard, fishnets, flags, floor 

mats, flooring, flour, fuels, furni-
ture, futons, gloves, glues, ham-
mocks, harnesses, hats, ice 
cream, inks, industrial coatings, 
industrial oils, insulation, jackets, 
jeans, linen, livestock feed, lubri-
cants, luggage, magazines, medi-
cines, moisturizers, mulches, 
natural pesticides, nets, news-
print, note pads, oil-spill absor-
bents, packaging, paints, panel-
ing, pants, parachutes, particle 
board, pasta, pet foods, pharma-
ceuticals, pillows, plaster, ply-

wood, polymers, protein, purses, quilts, roofing materials, rope, sails, 
salad oils, salves, sandals, scarves, shampoos, shirts, shoes, skirts, slip-
pers, soaps, socks, sofas, stationary, tablecloths, tables, tea, tents, 
thread, tissue paper, toilet paper, twine, varnishes, wallets, and wallpa-
per. (Environmental and economic benefits, 1996, Frazier, 1991, Indus-
trial Hemp Informational Booklet, 1996) 

“No tree or plant species on earth has the commercial, economic, 
and environmental potential of hemp.  Over 30,000 known products can 
be produced from hemp” 

With respect to production, one researcher summed up the position 
of industrial hemp in the agricultural marketplace quite definitively when 
it was stated that: No tree or plant species on earth has the commercial, 
economic, and environmental potential of hemp. Over 30,000 known 
products can be produced from hemp. (Environmental and economic 
benefits, 1996) 
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www.hemptraders.com  
World wide production of hemp and hemp products. 

 
Despite major legal obstacles to industrial hemp production in many 

nations, and complete prohibition in the United States of America, hemp 
still produces substantial sales internationally. According to Canadian 
Government figures, world production of hemp in 1992 equaled 124,000 
tonnes, comparing favorably to other vegetable fiber crops (none of 
which suffer the legal limitations of industrial hemp) such as sisal 
(383,000 tonnes) and flax (610,000) tonnes. (Hemp, 1994) While it is obvi-
ously impossible to predict with any degree of accuracy the market share 
that would ultimately be occupied by industrial hemp were legal limita-
tions on its production removed, some indication of the potential of this 
agricultural product may be discovered by a comparison to cotton pro-
duction (a crop for which hemp serves as a direct substitute) which in 
1992 was 18,064,000 tonnes. (Hemp, 1994) Given the far greater produc-
tion potential of industrial hemp with respect to other fiber crops, and 
given the increased agricultural regions in which it can be profitably 
grown, there is no reason to doubt that once established as a viable 
world wide competitor for cotton and wood products (among other uses) 
it would equal or even exceed this volume. Indeed, in Canada where 
hemp production is still limited in scope, and thus the overall production 
possibilities are not, as yet, fully realized, the gross revenue generated 
by chopped hemp stalk is $750 per hectare, comparable to Ontario corn. 
(Hemp, 1994) Once hemp production has been expanded and thus made 
more amenable to modern technological methods (as has been projected 
by Canadian agricultural experts), it is reasonable to expect this figure to 
become even higher.  
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Conclusions 
 

Clearly industrial hemp can be shown to be a viable product of enor-
mous economic benefit to the United States agricultural market. Even the 
most cursory examination of its economic and social benefits easily dem-
onstrates the necessity to follow the recommendations of the American 
Farm Bureau Federation with respect to researching the introduction of 
this crop into the American agricultural market. Not only would such an 
introduction benefit the agricultural industry itself, but due to its exten-
sive economic, environmental, and social values as discussed earlier in 
this paper, it would provide substantial benefits to the nation itself. By re-
ducing dependence on imported products, it would provide impetus to 
manufacturers to develop new product lines (or revise their production 
approaches to old product lines) incorporating the use of industrial 
hemp, thus simultaneously enhancing domestic production and improv-
ing the balance of trade as those products were produced for export, 
rather than being imported as is currently the case. In addition, by pro-
viding a more dependable, heartier, and less seasonally affected crop for 
agricultural interests it would reduce dependence on government farm 
subsidies and price supports, thus enhancing the economic structure of 
U.S. agriculture even further. 

A number of steps must be taken if such a change is to occur, given 
the current status of industrial hemp in the United States of America. 
First, and most important, research needs to be conducted to demon-
strate the applicability of hemp cultivation to modern American farming 
techniques. Next, legislators and other government officials need to be 
provided education concerning the nature of industrial hemp which dem-
onstrates the non-drug nature of the plant, and thus provides justification 
for the elimination of overly broad legislation concerning its cultivation. 
Finally, an intensive effort aimed at developing a new market within the 
United States, as well as abroad, for the products resulting from agricul-
tural production of industrial hemp would need to be undertaken in order 
to insure a solid, and profitable, market for the product once farms began 
to produce it in volume. 

Clearly, such change is inevitable. Given that hemp production on a 
world wide basis has steadily increased over the past several years, and 
each year an increasing number of nations are experimenting with, or ac-
tually legalizing, the production of industrial hemp (one of which, Can-
ada, is a major competitor to United States agricultural interests, particu-
larly in border states where shipping costs are relatively similar to those 
borne by United States producers), by necessity the United States of 
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America will ultimately have to give in to international pressure and legal-
ize the production of this valuable product. Hopefully, such a change in 
policy will occur before other nations become so firmly entrenched in the 
market that they will present a significant barrier to international trade 
for American agricultural and manufacturing interests. 
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Rense.com 

Hemp Could Save America 
The Weed That Can Change The World   

from varied sources compiled by Rense 
 

Hemp Facts 
 

1) Hemp is among the oldest in-
dustries on the planet, going back 
more than 10,000 years to the begin-
nings of pottery. The Columbia History 
of the World states that the oldest relic 
of human industry is a bit of hemp fab-
ric dating back to approximately 8,000 
BC.  

2) Presidents Washington and Jef-
ferson both grew hemp. Americans 
were legally bound to grow hemp dur-
ing the Colonial Era and Early Repub-
lic. The federal government subsidized 
hemp during the Second World War 
and US farmers grew about a million 
acres of hemp as part of that program.  

3) Hemp Seed is far more nutritious than even soybean, contains 
more essential fatty acids than any other source, is second only to soy-
beans in complete protein (but is more digestible by humans), is high in 
B-vitamins, and is 35% dietary fiber. Hemp seed is not psychoactive and 
cannot be used as a drug. See TestPledge.com  

4) The bark of the hemp stalk contains bast fibers which are among 
the Earth's longest natural soft fibers and are also rich in cellulose; the 
cellulose and hemi-cellulose in its inner woody core are called hurds. 
Hemp stalk is not psychoactive. Hemp fiber is longer, stronger, more ab-
sorbent and more insulative than cotton fiber.  

5) According to the Department of Energy, hemp as a biomass fuel 
producer requires the least specialized growing and processing proce-
dures of all hemp products. The hydrocarbons in hemp can be processed 
into a wide range of biomass energy sources, from fuel pellets to liquid 
fuels and gas. Development of biofuels could significantly reduce our 
consumption of fossil fuels and nuclear power.  
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6) Hemp grows well without herbicides, fungicides, or pesticides. Al-
most half of the agricultural chemicals used on US crops are applied to 
cotton.  

7) Hemp produces more pulp per acre than timber on a sustainable 
basis, and can be used for every quality of paper. Hemp paper manufac-
turing can reduce wastewater contamination. Hemp's low lignin content 
reduces the need for acids used in pulping, and it's creamy color lends 
itself to environmentally friendly bleaching instead of harsh chlorine com-
pounds. Less bleaching results in less dioxin and fewer chemical byprod-
ucts.  

8) Hemp fiber paper resists decomposition, and does not yellow with 
age when an acid-free process is used. Hemp paper more than 1,500 
years old has been found. It can also be recycled more times.  

9) Hemp fiberboard produced by Washington State University was 
found to be twice as strong as wood-based fiberboard.  

10) Eco-friendly hemp can replace most toxic petrochemical prod-
ucts. Research is being done to use hemp in manufacturing biodegrad-
able plastic products: plant-based cellophane, recycled plastic mixed 
with hemp for injection-molded products, and resins made from the oil, to 
name just a very few examples. 

Hemp History 

Hemp is among the oldest industries on the planet, going back 
more than 10,000 years to the beginnings of pottery. The Columbia His-
tory of the World states that the oldest relic of human industry is a bit of 
hemp fabric dating back to approximately 8,000 BC.  

Presidents Washington and Jefferson both grew hemp. Americans 
were legally bound to grow hemp during the Colonial Era and Early Re-
public.  

In 1937 Congress passed the Marihu-
ana Tax Act which effectively began the era 
of hemp prohibition. The tax and licensing 
regulations of the act made hemp cultivation 
unfeasible for American farmers. The chief 
promoter of the Tax Act, Harry Anslinger, be-
gan promoting anti-marijuana legislation 
around the world. To learn more about hemp 
prohibition visit www.JackHerer.com and 
check out "The Emperor Wears No Clothes" 
by Jack Herer   
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        Then came World War II. The Japa-
nese attack on Pearl Harbor shut off for-
eign supplies of "manila hemp" fiber from 
the Philippines. The USDA produced a film 
called Hemp For Victory to encourage US 
farmers to grow hemp for the war effort. 
The US government formed War Hemp In-
dustries and subsidized hemp cultivation. 
During the War and US farmers grew 
about a million acres of hemp across the 

midwest as part of that program.  
After the war ended, the government quietly shut down all the hemp 

processing plants and the industry faded away again.  
During the period from 1937 to the late 60's the US government un-

derstood and acknowledged that Industrial Hemp and marijuana were 
distinct varieties of the cannabis plant. Hemp is no longer recognized as 
distinct from marijuana since the passage of the Controlled Substances 
Act (CSA) of 1970. This is despite the fact that a specific exemption for 
hemp was included in the CSA under the definition of marijuana.  

The United States government has published numerous reports and 
other documents on hemp dating back to the beginnings of our country. 
Below is a list of some of the documents that have been discovered:  
 
* 1797: SECRETARY OF WAR: U.S.S. CONSTITUTION'S HEMP  
* 1810: JOHN QUINCY ADAMS - RUSSIAN HEMP CULTIVATION  
* 1827: U.S. NAVY COMMISSIONER - WATER-ROTTED HEMP  
* 1873: HEMP CULTURE IN JAPAN  
* 1895: USDA - HEMP SEED  
* 1899: USDA SECRETARY - HEMP  
* 1901: USDA LYSTER DEWEY RE; HEMP & FLAX SEED  
* 1901: USDA LYSTER DEWEY 13 PAGE ARTICLE ON HEMP  
* 1903: USDA LYSTER DEWEY RE; PRINCIPAL COMMERCIAL PLANT FIBERS  
* 1909: USDA SECRETARY - FIBER INVESTIGATIONS: HEMP/FLAX  
* 1913: USDA LYSTER DEWEY - HEMP SOILS, YIELD, ECONOMICS  
* 1913: USDA LYSTER DEWEY - TESTS FOR HEMP, LIST OF PRODUCTS  
* 1916: USDA BULLETIN 404 - HEMP HURDS AS A PAPER MAKING MATERIAL  
* 1917: USDA - HEMP SEED SUPPLY OF THE NATION  
* 1917: USDA - CANNABIS  
* 1927: USDA LYSTER DEWEY RE; HEMP VARIETIES  
* 1931: USDA LYSTER DEWEY RE; HEMP FIBER LOSING GROUND  
* 1943: USDA - HEMP FOR VICTORY - DOCUMENTARY FILM  
* 1947: USDA - HEMP DAY LENGTH & FLOWERING  
* 1956: USDA - MONOECIOUS HEMP BREEDING IN THE U.S.  

Hemp Ropes 
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The documents referenced and many more are published online by 
USA hemp historian extraordinaire, John E. Dvorak.  You can also check 
out literary references to Industrial Hemp from Aesop's Fables to the pre-
sent www.ofields.com/OFIELDS_HEMP_HISTORY.html 

 
 
 

www.TheBodyShop-USA.com  
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HEMP:  
Economic Prosperity For A New Millennium 

compiled by BACH  
 

Hemp in History -- Cannabis sativa, or hemp, is our first known crop, 
traced back to 8000 B.C. in the Middle East and China. Hemp textiles go 
back in history as far as pottery. 

Hemp was used in sails, caulk and rigging for the ships that opened 
worldwide commerce. Most paper was made with hemp for 1000s of 
years. Early American farmers were required to grow it. Both the Decla-
ration of Independence and the Constitution were drafted on hemp. 
Hemp was the world's largest single industry until the mid-1800s. The 
U.S. government suspended prohibition and had farmers grow a million 
acres of hemp to stop Hitler during WWII. Many farming and industrial 
groups support the return of cannabis hemp today. 

A New, Multi-Billion Dollar Discovery --With over 50,000 commercial 
uses, today's hemp is the most versatile, sustainable and valuable natu-
ral resource on Earth. Conservative estimates of its profit potential sur-
pass $500 billion per year and tens of thousands of new jobs, once the 
trade barriers are removed and this valuable cash crop is again allowed 
to compete. Restoring hemp to its traditional role as the primary source 
of food, clothing, shelter, fuel, paper, fiber, medicine and other consumer 
goods will put money into local communities for an ecological and finan-
cially stable economy. 

Making It With Hemp -- Hemp is the temperate climate zone's most 
prolific source of plant cellulose: the basic raw material used for plastics, 
fabrication material, chipboard, fiber board and other construction 
boards. France makes a concrete substitute from hemp, and Henry Ford 
once built and powered a car with hemp. 

Hemp for Clothing -- Fabrics made from hemp are stronger, more in-
sulative, more absorbent and more durable than cotton. Natural, organic 
hemp fiber "breathes" and is biodegradable. With minor retooling, our 
textile mills can spin and weave hemp fiber as smooth as silk, as tough as 
burlap, or as intricate as lace. While the garment industry was once a 
thriving part of our U.S. economy, more than half the textiles we use to-
day are imported, due to environmental concerns and labor costs. Since 
hemp needs less fertilizer and pesticides, we can have those jobs; with-
out sacrificing our ecology. 
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        Hemp for Paper -- Paper made of hemp lasts much longer than that 
made of trees, without cracking, yellowing or otherwise deteriorating: It's 
the "archivist's perfect paper." Processing hemp for paper uses far less 
chemical acid than does wood. Over a 20 year period, one acre of hemp 
produces as much pulp as 4.1 acres of forest land. 

Hemp for Fuel  - The Dept. of the Interior in May, 1991 projected 
crude oil costs of $40 per barrel within 10 years. Plant "biomass" fuel is 
cleaner than fossil fuels and can provide gasoline, methane, charcoal, 
etc. to meet all our home and industrial energy needs. By developing 
hemp, the most productive energy crop for America's climate, we can 
have fuel that is both cheaper and cleaner. 

Hemp for Jobs -- As new hemp businesses open, so will tens of thou-
sands of new job opportunities. It offers a basis for creating permanent 
economic health, even in our rural and "rust belt" communities. Using 
this sustainable resource means real job security. For example, most tim-
ber-related jobs are not cutting trees, but the milling, distributing, ship-
ping, sale and use of end products in the construction and clerical fields. 

Hemp for Farms -- Hemp is so valuable that it is now subsidized in 
every European country; a viable cash crop even if grown on depleted 
land, between crop seasons or sown to enrich the soil of fallow land. It 
was a major American cash crop until just before the Great Depression. 
Today we have a crisis of farm foreclosures, but hemp is banned here. 

A Medical & Social Herb -- Contrary to some claims, hemp is not a 
dangerous drug. However, a few seed lines, grown under proper condi-
tions, produce the therapeutically active herb cannabis. These plants 
stand out from industrial hemp and are easy to identify. They are not im-
portant for large scale seed oil, feed, fiber or pulp production. 

As medicine, cannabis has about $6 billion per year in pharmaceuti-
cal potential for treating millions of people with AIDS, cancer, MS, epi-
lepsy, asthma, cramps, migraine and other conditions. In addition, these 
people will retain their self respect and economic productivity, which will 
save society billions in health care and support services.  

 As a social activity, over 21 million Americans regularly smoke 
'marijuana.' Although cannabis is safer than tobacco or alcohol, tens of 
billions of tax dollars are wasted on its prohibition. This stymies industrial 
hemp trades, while we pay ever-higher taxes to build prisons and bailout 
government debts. A lucrative market for safer smoking devices is also 
suppressed. Meanwhile Holland has a prosperous cannabis concessions 
industry, and crime rates have gone down. The potential U.S. market for 
neighborhood "cannabis coffee shops" is over $5 billion per year. 
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Saving Taxes & Generating New Revenue for Schools and Health 
Care -- The states can eliminate deficits, balance their budgets and enjoy 
new revenues in just a few short years if our farms and industry invest in 
hemp. 

 

Business Alliance for Commerce in Hemp (BACH) 
PO Box 1716, El Cerrito CA 94530 USA  

www.chrisconrad.com 

 
 

Chris Conrad is also the author of 
HEMP: LIFELINE TO THE FUTURE 

 
www.westcoastleaf.com  
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Hemp And The Economy 

by Hemphasis 
 

Hemp has well over 50,000 industrial uses; most of which are dis-
cussed on various sites on the worldwide web. We believe that if hemp 
were legal to grow in America, it would have a positive ripple effect on 
the economics of this country. Hemp has an estimated $500 billion an-
nual potential worldwide market, because anything made from trees, cot-
ton or petroleum can be made from hemp, and usually better than from 
what it's made from now. 

Reader's Digest and Popular Mechanics in 1938 hailed hemp as the 
first billion-dollar crop. In America alone, the hemp industry has grown 
from $5 million in 1990, to $50 million in 1995, to about half a billion dol-
lars in 2002. The clothing industry has picked up on the usefulness of 
hemp cloth. Walt Disney Co, Esprit, Calvin Klein, Adidas, and Vans are all 
importing hemp for clothing and shoes. Many designers are calling hemp 
the "fabric of the decade". 

 
 

 
“Hundreds of businesses are selling 

imported hemp products in the U.S. 
 

Why should all the profits go overseas, 
when hemp can be grown and processed 

right here in America? 
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Hundreds of businesses are selling imported hemp products in the 
U.S. Why should all the profits go overseas, when hemp can be grown 
and processed right here in America? 

Because raw hemp is heavy and bulky, its first processing must be 
processed within about 50 miles of harvest to be cost-effective, which 
would create thousands of processing, transportation, and manufactur-
ing jobs, including jobs in local further-processing centers, i.e. small 
weaving factories, seed pressing facilities, and pulp mills. This is exactly 
what is needed as globalization has swept over America and sent all the 
labor opportunities overseas, and American farmers are left with weak 
topsoil, polluted waterways, and clear-cut forests. 

Industrial hemp could help save South Dakota family farms (and 
farms elsewhere, too), slowing corporate takeovers and the continued 
shrinkage of family farm numbers. Industrial hemp could bring rural pro-
duction of food, clothing, shelter, and energy back to local populations 
and micro-industries. 

Capitalism is defined as the freedom to exchange value for value. If 
an industry producing a product in demand can't deliver the product at 
affordable prices, another producer may come along and replace it 
freely without interference. How free are we in this country when we can-
not even grow and trade the most useful plant on Earth, while nearly 
every other industrialized nation on earth can? 

America gives huge subsidies to oil and logging industries, which en-
courages wastefulness and discourages conservation. We say, no more 
subsidies. Allow farms and manufacturers to compete for business, and 
may the best products win. Why not grow hemp, which is versatile, agro-
nomical, and which encourages local processing? Why not maintain re-
sources and distribute wealth along the most idealistic lines of capital-
ism? 

Hemp farming would lessen pollution and overuse of land. Ideal 
hemp farming is not aimed at maximum output for short-term production 
at the expense of long term viability. Hemp provides quality, durability, 
and productivity. This is the kind of responsible economics which is 
needed to see us to a new tomorrow. 

By buying natural organic foods and products which can help stop 
the destruction of our world, our ozone, our waters, our forests, our air, 
and our soil, individuals can make a difference. Since hemp products are 
the most environmentally-friendly products available, it makes sense that 
the market for these items will grow. You can do your part, too. Buy prod-
ucts from eco-friendly sellers. 
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There are niches for hemp in the following applications: 
 

Absorbents: Animal bedding, cat litter, hydrocarbon absorbent, ma-
nure-nitrogen absorbent. The Queen of England and practically every 
thoroughbred race horse stable in Kentucky uses hemp hurds for bed-
ding, because they are more absorbent than wood shavings and compost 
faster, and the horses prefer it. Hemp is also used in oil spill cleanup. 

Oil: Paints, varnishes lubricating oil, sealants, industrial cleaner 
which removes oil from textiles, detergent, solvent, and printing inks. 

Fuel: Bio-diesel, methanol, ethanol, gasoline, coal; for heating, cook-
ing, industry, automobiles, and electricity. Hemp as a biomass fuel pro-
ducer requires the least-specialized growing and processing procedures 
of all hemp products. Hemp-based methanol and ethanol could compete 
with petroleum-based fuels because hemp yields so much biomass. The 
United States Department of Energy predicts that by 2010, over 13,000 
megawatts of biomass power could be installed, with over 40% of the fuel 
supplied from 4 million acres of energy crops (like hemp) and the remain-
der from biomass residues. 

It's estimated that around 80% of living expenses go toward energy, 
including transportation, heating, cooking, lighting, etc. Millions of new 
clean jobs could be created using hemp biomass instead of our con-
stantly dwindling and environmentally dangerous petroleum. Industrial 
hemp just wants a piece of the 80% energy pie. It's unfair not to include 
the most cost-effective and environmentally-safe energy source. It is 
downright stupid, costly and dangerous for industrial hemp to be illegal. 

Accessories: Back packs, beanies, bags, belts, briefcases, caps, 
checkbook covers, gloves, guitar straps, hair ties, jewelry, luggage, 
scarves, shoe laces, shoes, cots, ties, wallets, change bags, dog 
leashes, etc. 

Animal Care: beds, bedding, feed, leashes, collars, fish bait, treats. 
Hempseeds have historically been the birdseed of choice for most birds. 
Birds will pick hempseeds out and eat them first from a pile of mixed 
seed. Birds in the wild live longer and breed more with hempseed in their 
diet. Horses, cows, and chickens respond well to hemp based diet, made 
from crushed hemp seed shells. They require less feed and they digest it 
more efficiently, unlike corn, which is fed to cattle, even though it causes 
digestion problems. Then they give the cows antibiotics in such supply 
that humans who eat the beef slowly become immune to the aid of antibi-
otics. 

Apparel: Bathrobes, dresses, jackets, jeans, lingerie, overalls, 
pants, shirts, shorts, skirts, suits, sweaters, t-shirts, baby cloths, hats, 
gloves, socks, etc. 
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Foods: Nutritional supple-
ments, beer, breads, burgers, 
cheese, chips, chocolate bars, 
coffee, cookies, dry mixes: 
cake, cookie, pancake, pizza 
dough, energy bars, flour, pow-
der, hummus, ice cream, lolli-
pops, nut butter, oil, paste, pret-
zels, salad dressings, soda, tea, 
wine, tortillas. Dozens of new 
companies are springing up in 
Canada selling hemp foods, na-
ture's best food source. As it be-
comes more and more impor-
tant to be healthy in America, 
health foods will continue to rise 
in popularity, and the same is to 
be expected from the best food 
source as well, hemp. 

Cosmetics: Aromatherapy 
mists, hair shampoo & condi-
tioners, lip balms, lotions, body 
creams, massage oils, perfume, 
salves, soaps, lipstick. Cos-
metic sales in hemp have con-
tinued to grow since The Body Shop opened their line a few years back. 
Revlon opened a new line of hemp-based cosmetics in Spring 2002 avail-
able at Targets and Walmarts. 

House wares: Aprons, blankets, curtains, furniture, hammocks, pot-
holders, pillows, placemats, napkins, toilet paper, tablecloths, towels, 
etc. 

Biocomposites: Biodegradable plastics and fiberglass, Hempstone, 
and PVC pipes. 

Building materials: Fiberboard, roofing, flooring, wallboard, caulk-
ing, cement, paint, paneling, particleboard, plaster, plywood, reinforced 
concrete, insulation, insulation panels, spray on insulation, concrete 
pipes, bricks, etc. The hemp insulation industry has grown because 
hemp insulation is easier to handle than its fiberglass counterparts, and 
provides better sound insulation. 

Paper: Art papers, bond, bookmarks, books, cigarette papers, corru-
gated, cardboard, envelopes, invitations, journals, magazines, post-
cards, posters, stationery, etc. 
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Sports Equipment: Frisbees, hackie sacks, skateboards, snow-
boards, surfboards. 

Textiles: Hand woven & mill-loomed fabric, canvas, various weights 
& textures, colors, patterns, stripes & plaids, knits, furnishing services, 
non woven fabrics, carpet, twine, cordage, yarn, etc. Hemp rope has 
been valued throughout history for its superior strength and resistance 
to mildew and rot. 

Other: Fertilizer, soil amendment, dolls, candles, coffee filters, 
drums, picture frames, teddy bears, toys, motor vehicle brake and clutch 
pads. 

International treaties, such as NAFTA and GATT, recognize hemp as 
a valid agricultural crop. Isn't it time that the U.S. do the same (and quit 
violating treaties to which it is a signatory)? 

If introduced into third-world nations, biomass could drastically cut 
our overseas aid and reasons for war, while raising the quality of life and 
providing food, shelter, clothing, and energy to 3rd world peoples. New 
non-polluting industries will spring up everywhere. The world economy 
will boom. 

Imagine. . . waking up in your hemp foundation home, with hemp 
shingles, a hemp floor platform, painted with environmentally safe hemp 
paint, nice and cool on a hot summer day due to the breathability of 
hemp. Then you walk on your hemp carpet down to the bathroom, insu-
lated with hemp plywood and prepare for your morning shower, using 
hemp soap, which helps rebuild your cell membranes, then rinsing your 
hair with hemp shampoo and conditioner, and putting on your hemp lo-
tion to soften and moisturize your skin. Then imagine using hemp tooth-
paste and hemp composite toothbrush to brush your teeth, a hemp plas-
tic biodegradable hemp comb to brush your hair, and doing the morning 
laundry with environmentally safe hemp detergent. Then you go and put 
on your hemp clothes, which are so soft and comfortable. Then you go 
into the kitchen and have a big bowl of hemp granola with hemp milk. 
Then you get in your hemp composite car and drive down to the local gas 
pump where you fill up with hemp ethanol. Then imagine using a hemp 
paper checkbook, with a hemp plastic cover, and a hemp plastic pen 
filled with hemp ink to pay for the fuel, a hemp soda and some hemp 
chips. 

All of this --and so much more-- is possible, while benefitting our en-
vironment. Let us no longer prohibit the most useful plant from being 
grown by the strongest country, or we may find that we are no longer the 
strongest country. Re-legalize industrial hemp; it's simply common 
sense. See also: Hemp is a good crop choice for a farmer.  
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Sources for assertions 
Just a few of tens of thousands of references on the internet 

 
Castleman, Tim Hemp as Biomass for Energy.  Fuel and Fiber Company 
AZ: 2001. 
Conrad, Chris. Hemp: Lifeline To The Future.  Los Angeles: Creative 
Xpressions Publications, 1994. 
Erasmus, Udo. Fats that heal, Fats that kill: The complete guide to Rats, 
Oils, Cholesterol, and Human Health. Burnaby, BC: Alive Books, 1993. 
Hawaii House of Representatives. Industrial Hemp: Economic Viability 
and Political Concerns. State of Hawaii. (Honolulu, HI). 
Herer, Jack. The Emperor Wears No Clothes. Van Nuys, CA:  
HEMP Publishing, 1992. 
Frazier, Jack. The Great American Hemp Industry. Solar Age Press. 
Rose, Richard; Mars, Brigitte  The HempNut Health and Cookbook. 
HempNut Inc. CA: 2000 
Rosenthal, Ed. Hemp Today.  Oakland, CA: Quick American Archives, 
1994 
Rothenberg, Erik. A Renewal of Common Sense.  Vote Hemp, Inc.:  
March 2001 
Roulac, John W. and Hemptech. Hemp Horizons.  Chelsea Green  
Publishing Company. VT: 1997 
Steenstra, Eric, publisher. The Vote Hemp Report.   Merrifield VA 
Gaylon, Paul. Hemp, Hemp, Hooray. video. 
www.drugwarfacts.org/hemp.htm, www.fuelandfiber.com 
www.hempcar.org, www.hempmuseum.org, www.hempunion.com 
www.nutiva.com, www.SoDakNORML.org, www.thehia.org 
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Hemp And The New Energy Technologies  
 

By Jon Gettman 
 

Hemp has been promoted as a promising al-
ternative crop for the future. The federal govern-
ment institutionalized alternative-crop research 
and development programs as an integral part of 
national policy in 1990. 

These new programs have created stan-
dards for evaluating the potential of alternative 
crops. The same standards apply to the potential 
use of cannabis plants as a source for industrial 
raw materials. Given existing research into other 
alternative crops, why not hemp? 

Because of these new programs, advocates 
sometimes overstate the challenge of having hemp adopted as a source 
of industrial raw materials. Hemp promoters work hard to present argu-
ments that meet optimum standards. These standards are premature. 

The stages of the adoption process for any promising innovation flow 
from research through development and commercialization, culminating 
in adoption. No one knows a plant's optimum standards until after re-
search and development. The question is, does a plant meet the stan-
dards which qualify it as a promising research subject? If hemp has char-
acteristics similar to or better than other potential crops, there is no valid 
justification for officially ignoring it any longer.  

In our continuing coverage of hemp, Jon Gettman has authored a 
three-part series on its viability as an alternative crop to be included in 
the Agriculture Department's investigations. Part One will review the cur-
rent existing biofuels program and hemp's promising potential as an en-
ergy source. The second and third parts, which we will publish over the 
next several months, will review the developing technologies and the new 
hemp byproducts they can produce and explain how these new programs 
provide an irresistible and irrefutable argument for a legal hemp industry 
in the United States. 

The key to lobbying Congress and executive agencies for hemp de-
velopment is to discuss it in the context of existing government pro-
grams, to get government officials on record justifying hemp's exclusion 
and to refute them with information from official sources. This series will 
provide the tools for this job. 
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Hemp For Fuel 
 

The disagreement between Ed Rosenthal and Jack Herer in the April 
1995 issue of HIGH TIMES is fairly instructive. Rosenthal is skeptical of 
hemp's energy potential and criticizes some of Herer's claims. 

Hemp does require fertilizer: Rosenthal is right about that. Herer's 
claim that hemp does not require much fertilizer is based on old Agricul-
ture Department reports from fields where the hurds were recycled into 
the soil. Rosenthal is also correct that the future of US policy leads to-
ward diversification, and that no one source will meet all of our energy 
needs. Herer also engages in frequent hyperbole and is so enthusiastic 
about hemp's potential that he sometimes overstates his case. 

That said, Jack Herer and Lynn Osburn are right on the mark when 
they claim that biomass is the energy source of the future, and that hemp 
has exciting contributions to make to bioenergy development. Herer is a 
promoter, the archetypal twentieth-century hemp-oil salesman. But 
unlike the snake oil of the preceding century, Herer's elixir lives up to 
most, if not all, of its promoter's claims. 

The key to hemp's potential as an energy source is new technology. 
To explain this requires an understanding of how developing technolo-
gies can extract the energy value of the molecular chains within the seed 
and stalk of the cannabis plant. Rosenthal is correct that hemp has little 
or no value as an energy crop today; Herer is correct that it will have con-
siderable value as one in the future. 

Changing technologies provide the answer to how we get from here 
to the hemp-friendly future. Biomass for energy is now a major policy of 
the US Government. Alternative crops are in development as future en-
ergy sources, as is solid municipal waste. 

The United States now has 60 million idle acres of farmland (an area 
almost as big as Oregon), including 34 million acres in conservation pro-
grams, which the Department of Agriculture wants to see devoted to ero-
sion-resistant energy-crop farming. Energy farming does not require the 
use of marginal land, but hemp's versatility may also help transform mar-
ginal land into productive acreage. 

Seed oil is a viable fuel source now. Louis Wichinsky, who powers his 
car with vegetable oils ("Hemp-Ready Car Takes Off Across America, 
Apr. '95 HT), wasn't the only one who realized during the 1970s energy 
crises that biodiesel fuel was the trend of the future, and the US Govern-
ment now knows it's trying to catch up in this area of research. 

Rosenthal's primary issue remains unchallenged. The massive scale 
of potential bioenergy production presents considerable environmental 
problems. These problems must be solved before hemp, or any crop, can 
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satisfy large percentages of US energy needs, and these issues are now 
being addressed by current research. 

 

US Biomass For Fuel Policy 
 
The Department of Agricul-

ture (USDA) states in the foreword 
of their 1992 Yearbook of Agricul-
ture that: "It is important for Amer-
ica to lead in the research and de-
velopment of alternative uses for 
agricultural products." A major part 
of these efforts is devoted to the de-
velopment of bioenergy crops. 

The USDA hasn't exactly con-
sidered hemp as a source for fuel, 
but it is considering other crops 
and has developed various stan-
dards. Hemp meets those stan-
dards. The issue in the hemp-for-
fuel debate is not how, but how long 
before the federal government real-
izes the benefit of investing funds in hemp research. 

The practical goal is to develop energy crops to provide 10 to 30 per-
cent of the country's energy needs and to supply additional environ-
mental benefits. There are also other national interests that can be satis-
fied by energy crops, including economic, budgetary and national-
security concerns. 

In 1990 Congress authorized the USDA to set up a division, the Alter-
native Agricultural Research and Commercialization Center, to promote 
and assist in the development of alternative agricultural crops. 

Research into natural fuel sources suggests that hemp has two valu-
able contributions: stalk and seeds. This gives it an advantage over many 
other experimental crops that produce only one raw material. Hemp has 
other advantages over traditional crops such as corn, despite the multi-
ple uses for corn byproducts. Any attempt to develop alternative uses for 
food crops will increase food prices, by increasing demand for the crop 
and because of the complicated economics of crop-support programs. 

The USDA's Office of New Uses and Energy oversees the biofuels ini-
tiative and coordinates work among various federal agencies. The De-
partment of Energy (DOE) also has a national biofuels program.  
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Development of Sources for Ethanol 
 

According to the USDA 1992 Yearbook, "One solution to the prob-
lems posed by our oil-supply situation is homegrown energy. While this 
sounds good, in practice homegrown energy is a tremendously complex 
undertaking that will require a lot of work and experimenting." 

Cellulose is the basic component of plants. It is easily converted to 
sugar, and sugar is easily converted to ethyl alcohol. When conversion 
takes place in a still in the mountains, the product is called moonshine. 
When it takes place in an industrial plant, the product is called ethanol, 
and is used as a clean-burning fuel and petroleum additive. 

Ethanol yields from cellulosic biomass have been increasing, and re-
cently reached 60 gallons per ton, at a cost of $1.50 to $2 per gallon. 
Corn produces 113 bushels per acre, and produces 2.5 gallons of etha-
nol per bushel. US ethanol production has grown from 20 million gallons 
in 1979 to 1.1 billion gallons in 1993. 

Corn cannot produce all the ethanol the United States can consume. 
Other sources are being aggressively researched. Wood chips are an-
other source, but they are difficult to harvest. Agricultural residues and 
municipal wastes are also under consideration, and new types of crops 
are in development. 

Herbaceous energy crops--which regrow from stubble, like hay 
does--and short-rotation woody crops--which regrow from stumps, like 
poplar--make up a new class of cellulosic bioenergy crops. Five variables 
provide the standards of competition for them: technical feasibility, avail-
ability of suitable land, economic viability, implementation and environ-
mental impacts. 

The Congressional Office of Technology Assessment reports that es-
timates of land area available in the United States for energy-crop raising 
range from 37 million acres (about the size of Georgia) to 250 million (as 
big as Texas and New Mexico). The theoretical yield is 6.6 to 8.8 tons of 
biomass per acre. Whether this is competitive with fossil fuels or not, it is 
the OTA's opinion that "energy crops may still be desirable if other bene-
fits--such as environmental advantages, offsets of oil imports or financial 
returns to the rural economy--justify the costs." 

According to the USDA, "The ethanol industry and some environ-
mental groups maintain that ethanol production would be fully competi-
tive with gasoline if the full environmental costs of petroleum production 
and use were considered. At these costs, which include human health 
problems, become more apparent, the ethanol market may grow signifi-
cantly. As this process takes place, new research findings that improve 
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production economics could result in a variety of other resources, such 
as dairy whey and wood chips, joining corn as feedstocks for the fuel 
ethanol industry in the United States." 

At some point, biofuels will contribute to a reduced demand for pe-
troleum, contributing to lower or stable petroleum prices. The develop-
ment of biofuels should not pit pro-petroleum against anti-petroleum 
forces, but instead should improve US leverage with the rest of the 
world. 

At three to four tons per acre, hemp would not seem competitive with 
the theoretical yields from herbaceous and woody crops, but no one has 
yet realized those theoretical yields. However, these are developmental 
crops slated for optimum environmental niches. The technology devel-
oped to exploit them will make hemp more competitive as an energy 
source. 

The DOE's Herbaceous Energy Crop Program is evaluating a number 
of grasses, including Bahia grass, Bermuda grass, eastern gama grass, 
Johnson grass, napier (elephant) grass, reed canary grass, rye, Sudan 
grass, switchgrass, tall fescue, timothy and weeping love grass. Leg-
umes such as alfalfa, bird's-foot trefoil, crown vetch, flatpea, clover and 
sericae lespedeza are also being investigated. At present, these crops 
are yielding 3 to 7 tons of biomass per acre. Fiber crop expert James 
Dempsey reports that hemp produces 6.6 tons of dry, unprocessed 
stalks (producing 17 percent fiber and tow by weight if processed). 
Hemp is competitive with other herbaceous energy crops as a source for 
biomass. 

Corn won't provide our bioenergy needs; nor will sugarcane, another 
cellulose-rich crop. If these crops were viable, then the government 
wouldn't be experimenting with gama grass and clover. Solid municipal 
waste is 40% cellulose. Hemp stalks, though, are nearly 80% cellulose 
and pentosan (a sugar, also known as hemicellulose, convertible to cellu-
lose). 

The chemistry of transforming cellulose-rich natural products into 
ethanol is not new. The process, hydrolysis, is nearly 100 years old. A 
new process, enzymatic hydrolysis, is under development and will pro-
duce greater yields and fewer waste products. 

Other technological developments that promise to bring down the 
cost of ethanol production include novel harvesting methods, crop man-
agement, separation-process improvements, improved enzymes, ge-
netic-engineering advances and pretreatments that will also improve 
yield. 
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One of the complications in produc-
ing ethanol from natural cellulose 
sources is the need to remove the lignin, 
the natural glue that holds vegetable ma-
terial together. The DOE has been work-
ing for several years on a process to di-
rectly convert ligno-cellulose to ethanol 
without removing the lignin first. The 
Terrestrial Energy Corporation research 
activity takes place at the Oak Ridge na-
tional laboratory in Tennessee, and will 
have a major effect on hemp's economic 
viability as a source for bioenergy. Mi-
croorganisms are being developed there to speed up the conversion of 
cellulose and hemicellulose to sugars, which can then be converted to 
alcohol. The DOE hopes to cut the cost of ethanol from biomass to just 67 
cents per gallon by the year 2005. 

According to the conclusion of the DOE's 1992 Yearbook, "Making 
liquid transportation fuels from biomass economically and in large quan-
tities could provide the nation with a renewable source of fuel while re-
ducing our dependence on imported oil. New technologies have made it 
possible to produce liquid fuels in large quantities, and in some cases the 
economics are becoming more favorable. However, the most important 
developments in technology and commercialization lie ahead. The great-
est challenges are to learn how to utilize biomass material in a way that 
produces the maximum possible amount of fuel at the minimum cost." 

Bottom line: The United States has 60 million acres of idle arable 
land. Energy crops tend to prevent erosion, so the goal is to use those 60 

million acres to experiment with dif-
ferent energy crops and different 
ways of integrating land and technol-
ogy to produce energy. While the 
theoretical standard for bulk biomass 
production exceeds the standards for 
hemp production, hemp is very com-
petitive with the actual yields of ex-
perimental energy crops. Factor in 
hemp's diverse ecological adaptabil-
ity, and it becomes a very appealing 
energy crop. 
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Diesel Fuel From Seed Oil 
 

"The use of vegetable oils for engine fuels may seem insignificant to-
day. But such oils may become in the course of time as important as pe-
troleum," declared Rudolf Diesel in 1912. 

Alcohol fuels will not power diesel motors, but vegetable oil will. Ac-
cording to the DOE, "Biodiesel's major advantage is that it is environmen-
tally clean. Unlike conventional diesel fuel, biodiesel contains neither sul-
fur nor aromatics. Aromatics contribute to particulate emissions.... Bio-
diesel is biodegradable." 

In 1990, a French company displayed an engine that ran on peanut 
oil. At the end of World War II, the Japanese navy stored soybean oil to 
fuel the 65,000-ton battleship Yamoto.  

Farmers are intrigued because unlike ethanol, vegetable-oil extrac-
tion requires no distiller's license. The process requires less water and 
energy than ethanol production, and produces a high-protein meal as a 
byproduct. Oilseed fuels have a low sulfur content, are safe to store and 
do not cause skin ailments. 

In the authoritative Oil Crops Of The World, oilseed-energy expert 
G.R. Quick reports that, "Initially, engine performance has been encour-
aging with most of these candidate diesel-fuel alternatives. Short-term 
tests on both DI [direct injection] and IDI [indirect injection] engines 
show that power output, torque and brake thermal efficiency on oilseed 
fuels were similar to those when the same engine was used on diesel 
fuel. Fuel consumption is usually somewhat higher due to the lower heat-
energy of the oil." 

The problems with using vegetable oils to fuel direct-injection en-
gines included start-up problems in cold weather and fouled injector tips 
in the engines after sustained operation. Technical aids can help with the 
starting problems, but the fouled injector tips are a result of high viscos-
ity, and this could be a problem for hemp oil: Carbon builds up in the in-
jector holes, interfering with the spray pattern of the fuel and affecting 
the combustion. Engine power declines and exhaust smoke and engine 
misfiring increase. 

Viscosity is a measure of the oil's thickness, particularly of its resis-
tance to flow. Vegetable oil flows faster at room temperature, for exam-
ple, than petroleum motor oil does. Relatively high viscosity is character-
istic of vegetable-oil fuels (except for castor oil). One response is fre-
quent maintenance, such as replacement of the injector tips. Another 
strategy has been to lower the oil's viscosity by blending it with mineral 
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distillates. Also, heating oils lowers their viscosity; fuel heaters can use 
engine coolant as a heating medium. 

Blending and heating do not solve all these problems, and viscosity 
is not their only cause. Oils that have similar viscosities can produce in-
jection-tip fouling at different rates. Oils with high unsaturated fats, such 
as linseed oil, are the most conducive to injector-tip fouling. An engine 
that will run for 100 hours on rapeseed or sunflower oil will last only 
about 10 hours on linseed oil. Hemp oil, unfortunately, is also high in un-
saturated fats, and would seem unlikely to be competitive with other oils 
as a source of biodiesel fuel for direct-injection engines. 

In the DI engine, fuel is injected directly into a combustion chamber. 
However, in the indirect-injection engine, the combustion takes place in 
an antechamber. Large tractors tend to be DI engines, while IDI engines 
are more elaborate and quieter. 

Indirect-injection engines run on vegetable-oil fuels without signifi-
cant problems. South African engineers have run unmodified Deutz trac-
tors with IDI engines for 3,000 hours, with some attention to fuel filtration. 
Quick also reports similar results with Caterpillar tractors in Brazil. The 
two manufacturers have qualified their warranties in those countries, re-
spectively, for machines operated on vegetable fuels.Australian engi-
neers have confirmed that even highly unsaturated linseed oil will fuel an 
IDI engine without problem, after testing an engine for 200 hours. Hemp 
oil, used as a biodiesel fuel, should be capable of operating indirect-
injection engines without abnormal component wear to the engine. 
 

Message to the United States of  America: 
 
 
 

USA Hemp Museum  
postcard from the  

HOME GROW SHOP,  
Amsterdam, Holland. 

 
 
 

Ending hemp prohibition  
can help finance and restore the US family farm system 
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Chemical Modification of Vegetable Oils 
 

Vegetable oils have additional promise as a fuel source after chem-
ists get their hands on them. They contain molecular structures called 
triglycerides, which are made up of fatty acids and glycerol, one of many 
alcohols. By 1938, scientists had realized that the fatty acids in vegetable 
oil were more valuable as fuel oil without the glycerides. During World 
War II, the Chinese made a crude form of such "veg-diesel" fuel using 
tung and rapeseed oil. 

Their process has been refined and patented, and is called esterifi-
cation. Quick explains: "The process involves the transformation of the 
large, branched triglyceride molecules of bio-oils and fats into smaller, 
straight-chain molecules, similar in size to components of diesel fuel." 
The oil is filtered and preprocessed to remove free fatty acids. Then it is 
mixed with methanol and a catalyst, usually sodium or potassium hydrox-
ide. The esters and the glycerols can then be separated from each other 
and purified. 

South Africa has conducted extensive research on esterification. 
One response to the economic embargo in 1978 was a crash program to 
develop sunflower oil as an answer to their farm diesel-fuel supply prob-
lems. The bad news is that esters are organic solvents, and widespread 
ester-fuel specifications will be needed for large-scale fuel use. Esters 
also form crystals at cold temperatures. Many engine issues remain to be 
resolved regarding their use as fuel, but the good news is that the prob-
lems are worth solving. 

Ester fuels do not cause injector-fouling in DI engines, and have con-
sistently better characteristics. Esters can be used as an agent for mix-
ing fuel with alcohol, and can be produced in small-scale plants. The vis-
cosities of vegetable-oil esters are similar to diesel fuel's. Esterification, 
though, increases the cost by up to 50%. 

Price is thus the limiting factor. In 1992, biodiesel cost about $2 per 
gallon, diesel about 70 cents. Still, development continues. The Italian 
Ferruzzi-Montedison industrial conglomerate completed a 17-million-
gallon-per-year biodiesel plant in Italy in 1992, and also set up a demon-
stration program in South Dakota. 

According to the USDA, peanuts, sunflowers and rapeseed produce 
75 gallons of oil per acre; soybeans give 40 gallons and cottonseed 20 
gallons. Hemp yields 30 gallons of oil per acre. Over 50 million acres 
would be needed to supplant the 3 billion gallons of petroleum diesel fuel 
used every year for agricultural purposes. 
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Increasing petroleum prices, increasing oilseed crop yields and in-
creasingly strict environmental regulations all encourage larger-scale 
biodiesel plants, such as a 3-million-gallon-per-year plant in Australia and 
a planned 7-million-gallon plant. Austrian farmers have successfully op-
erated a seed-oil co-op, transforming their canola and sunflower oil into 
biodiesel for their own use. 

Dr. John Irkerd of the Center for Sustainable Agriculture at the Uni-
versity of Missouri favors the small-scale approach for the near future: 
"There is a real possibility of community-level, if not on-farm, processing 
of the oil to turn it into a competitive substitute for diesel fuel for farm 
tractors, with the meal being used locally for livestock feed." This might 
be a greater commitment than most farmers are willing to make, and 
large-scale plants provide tremendous technological sophistication, 
which is important for quality control of the byproducts. 

According to the USDA, all the oil from oilseed crops is valuable to 
biodiesel efforts: "Currently the United States squeezes 13 billion pounds 
of oil from soybeans and another 1 billion pounds of oil from the corn 
crop each year. For both of these prime sources of vegetable oil, the 
crop is grown for other purposes, with the oil (18 percent for soybeans, 5 
percent for corn) as a byproduct. Other potential biodiesel crops with a 
higher oil content include industrial rapeseed, canola, crambe, safflower 
and sunflower--all presumably could be bred for still-higher yields and oil 
content if biodiesel provided a market." 

Hempseed contains 35 percent oil, and like linseed oil has a high io-
dine value, an indication that it is high in unsaturated fats. Many alterna-
tive crops have seed-oil content between 30 and 50 percent, so hemp is 
competitive. Seed-oil yields vary. Jojoba plants provide a yield of 3,000 
pounds per acre, but only after the shrubs are 10 years old. Rapeseed 
produces 2,500 pounds per acre, and crambe 1,500. The British report 
seed yields from hemp of 1,200 to 1,500 lbs/acre in India. (The Council of 
Scientific and Indus-
trial Resources in 
1950 published a 13-
volume encyclope-
dia titled The Wealth 
of India, which con-
tains technical 
specifications on 
thousands of plants 
and raw materials, 
including canna-
bis.)   
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Potential Environmental Impacts of Bioenergy Crop Production 
 

Generally, energy crops require less intensive 
care than conventional crops. Heavier and deeper 
rooting patterns allow the soil to be utilized at a 
greater depth, increasing access to nutrients and wa-
ter. The heavier rooting places more carbon in the 
soil, improving the nutrient-release capability of the 
soil. Many energy crops also consume less input en-
ergy (such as light) per unit of energy stored than do 
many specialty-plant components. Grasses and 
shrubs require less fertilizer because they are not an-
nual plants and do not need to re-establish root sys-
tems each year. 

The major problem is the lack of crop-specific 
data. There are so many environmental variables that 
it is hard to apply general characteristics to specific 
plants. More than anything else, this argues for USDA-conducted hemp 
research programs. A case on hemp, for or against, must be based on 
contemporary research data, and the case for hemp must be compared 
with the cases for other alternative crops. 

The Congressional Office of Technology Assessment published a 
background paper in 1993 discussing the environmental concerns of en-
ergy-crop farming: "Energy crops with limited tillage and which return 
large quantities of organic matter (e.g., leaf litter) to the soil can improve 
soil quality compared with those that rely on frequent tillage or complete 
removal of crop residues. Such a protective layer of vegetative cover 
helps to provide shading, maintain soil moisture content, prevent erosion 
and may offer other environmental services." Deep roots improve soil 
quality. 

Water quality is affected by the levels of fertilizers used in agricul-
ture to the extent there is seepage. The deep roots of hemp and other en-
ergy crops helps to prevent such runoff, and according to the OTA, 
"Energy crops may offer a tool not previously available to help deal with 
some of these water-quality issues," including contamination, water-
table changes and runoff. 

Large environmental issues need to be faced. What will the transpor-
tation and processing of these raw materials produce in terms of air pol-
lution? What will be the effect on wildlife habitats of converting tens of 
millions of acres of land to energy cropping? There are no easy answers, 
and advocates of biofuel must realize that complex, substantial problems 
remain to be solved. 

www.hempmuseum.org
www.hempmuseum.org
www.hempmuseum.org


184  

USA Hemp Museum — www.hempmuseum.org 

Conclusion: Why Not Hemp? 
 

The national biofuels program is a long-term effort that relies on ex-
tensive research and development. This effort represents a significant 
investment by the federal government in achieving its bioenergy objec-
tives. Its purpose is to discover more about the energy capability of 
plants high in cellulose and seed oil. Hemp is rich in both. 

You should ask your congressional representatives why the United 
States isn't studying hemp for this purpose. Do not accept excuses that 
this or that other crop produces more fiber, better oil or more biomass. 
The USDA is studying dozens of plants, many with overlapping potentials. 
If they deserve study, why not hemp? Do not accept excuses that the 
plant lacks modern economic value, for technological developments are 
providing many old products with new value. Again, why not hemp? 

Cannabis provides just as much usable cellulose and seed oil as 
many other plants being developed as energy crops, but uniquely pro-
duces two energy-source materials from a single plant. There are plants 
that produce more biomass or more seed oil than cannabis, but how 
many can provide both at once, in one plant? 

The fulminating debate over the Hemp Question has polarized be-
tween those traditionalists (like the DEA) who maintain that the weed ex-
ists exclusively to poison children, and revisionists (like Jack Herer in 
The Emperor Wears No Clothes), who prophesy that hemp will be the sal-
vation of humanity in the 21st century's ecological crises. Jon Gettman, 
in his ongoing series on the practical economics and geopolitics of 
hemp's irresistible industrial development, cleaves to a middle view: 
Money will be made from this plant in the near future, big money, legal 
money, and here's exactly how it will come to pass. 

In 1927, journalist Wheeler McMillen prophesied in Farm And Fire-
side magazine: "Perhaps already you button your shirt and comb your 
hair with milk from your own cows. Some of these days--not yet, but in 
time--you may run your tractor and automobile with your own grain and 
potatoes, paint your buildings with your own soybeans, read magazines 
and newspapers printed on your own cornstalks and straw and listen 
through radio horns and telephone receivers made out of your own corn-
cobs and oat hulls." 

McMillen was a pioneer in advancing utilization research in the 
United States in the 20th century. Currently we are fortunate enough to 
be living in an era in which his vision is taking shape before our very 
eyes, as our country develops brilliant new industrial uses for both tradi-
tional and novel planetary resources. The development of these re-
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sources as "feedstocks" for industry and commerce--for new textiles, fu-
els, nontoxic industrial agents, foods and medicines--is proceeding 
apace, and as we showed here in Part One of this series, cannabis hemp 
will inevitably be recognized as a major element in this 21st-century in-
dustrial revolution. 

 
New Crops 

The United States is committed to developing several agricultural 
sources for industrial raw materials, and any hope of reintroducing hemp 
here rests with the success of this broad program. First, let's look at sev-
eral novel plants currently in development for industrial uses, and see 
how they stack up next to hemp. 

The alternative crops now in 
development fall into three cate-
gories: seed-oil, rubber and fiber 
crops. Vegetable seed-oils con-
tain triglycerides, a chemical com-
bination of glycerol and fatty ac-
ids, which are industrially trans-
formed into thousands of prod-
ucts. The oils that dominate world 
trade contain palmitic (16), stearic 
(18), oleic (18:1) and linoleum ac-
ids (18:2). The numbering system 
designates the number of carbon 
atoms, followed by the number of 
double bonds in the molecular organization. Hemp oil, it turns out, con-
tains high concentrations of linoleic acid (18:2) and linolenic acid (18:3)--
the two most prevalent polyunsaturated fatty acids used in industry. 

Jojoba, lesquerella, rapeseed and crambe are occasionally de-
scribed as oils with superior characteristics to hempseed oil, and conse-
quently as reasons why there is no need to encourage hemp cultivation 
as a seed-oil feedstock. But these oils have different compositions from 
hempseed oil, which is primarily composed of polyunsaturated fatty ac-
ids. Each of these oils has individual strengths revealed through basic 
and applied research. Lesquerella is a source of ricinoleic acid, rape-
seed a source for erucic acid and jojoba a replacement for sperm-whale 
oil. Vegetable oils consist of various combinations of all three types of 
fatty acids. Soybean oil consists of 55 percent linoleic acid and 7 percent 
linolenic acid; rapeseed oil is 20 percent linoleic and 55 percent linolenic 
acid. Hempseed oil is 43 percent linoleic and 21 percent linolenic acid. 
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The economics of the seed-oil market will be influenced by the base-
line value of any seed oil as a biodiesel source and/or the value of other 
specific byproducts. Castor oil, for example, when used as a lubricant, is 
unaffected by petroleum solvents and remains stable under extremes of 
heat, cold and pressure. Its key ingredients, ricinoleic and sebacic acids, 
have been classified as strategic materials by the Department of De-
fense. 

The United States imports 75 million pounds of castor oil annually 
from Brazil and India. Therefore, the Department of Agriculture is sup-
porting attempts to grow castor-bean plants and a new crop, lesquerella, 
in the Southwest. Lesquerella oil contains fatty acids similar but not iden-
tical to the ricinoleic acid in castor oil. Like castor oil, it has use as a 
feedstock for nylon, plastics, soaps and detergents. 

Rapeseed oil is currently imported from Canada and Eastern Europe. 
The USA spends $10 million annually on 40 million pounds of rapeseed oil 
used in plastic film, as an automotive and industrial lubricant and as cut-
ting oils. The food-use version is produced by the crambe plant and is 
known as canola oil. 

Industrial rapeseed and crambe oil contain large amounts of a long-
carbon-chain erucic acid that is used in plastic trash bags, zip-lock sand-
wich bags and transmission-fluid additives. In addition to use as a feed-
stock for biodiesel fuel, new uses for rapeseed oil include paints and 
coatings, nylon-1313, plastics and hard waxes. 

The meal produced from rapeseed-oil extraction, like castor meal, 
contains unhealthy glucosinolates. While these natural pesticides make it 
useful as a fertilizer, commercial development requires further research 
to make it a healthy feed for livestock. Detoxification technologies are be-
ing tested on both castor and lesquerella meal, and will enable other pro-
tein-rich oil byproducts (like hemp's) to compete in the feed-meal market. 

Jojoba (pronounced "ho-ho-ba") oil, derived from the jojoba bean, is 
a substitute for sperm-whale oil, as both are natural liquid oils with simi-
lar properties, though jojoba oil has greater purity. Cosmetics and toilet-
ries account for 90 percent of jojoba-oil use today. A perennial evergreen 
with a life expectancy of 40 years, jojoba does well in the arid Southwest, 
though it takes three to five years to mature before the first harvest. The 
current US production of jojoba is 2,500 tons of seed from 15,000 acres 
of bushes. The seeds are 50 percent oil, and eight-year-old plants yield 
1,200 pounds per acre. The USA exports 70 percent of the jojoba oil pro-
duced in each year. 
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The potential uses of jojoba oil include pharmaceuticals, cosmetics, 
lubricants, wax replacements, printing inks, paint, linoleum, varnishes 
and antifoam agents. Competitors for the USA include jojoba producers 
in Argentina, Australia, Brazil, Israel, Paraguay and Peru. 

Kenaf, an annual hibiscus fiber-plant grown in the Southwest as a 
source of newsprint pulp (and also for rope, twine, sackage and poultry 
litter), has also been held out as superior to hemp in terms of biomass 
and fiber. Kenaf yields six to eight tons of pulp per acre, and could re-
place $6 billion in newsprint imports. Current acreage is 4,100 acres, and 
this could grow to 5,000,000 acres over the next 20 years. A kenaf har-
vester has been designed, and other advances in processing this bast-
fiber plant could aid in the processing of hemp. It is also grown in the for-
mer Soviet Union, in India, China, Taiwan, Iran, Nigeria, Thailand and 
elsewhere. 

Gayule (pronounced "gwa-yoo-le"), a perennial shrub fond of the 
Southwest, is a source of natural rubber. The United States imports $1 
billion of natural rubber from Southeast Asia annually for a lot of prod-
ucts, including high-performance tires for military aircraft. Forecasters 
expect a rubber shortage over the next 10 years as plantations in South-
east Asia switch to coconut and oil-palm crops. 

Forty years ago, many believed that synthetic rubber would replace 
the need for natural rubber completely. They were wrong. Natural rubber 
is better, and so are many of the products derived from renewable agri-
cultural crops. The benefits derived from these renewable crops, includ-
ing hemp, depend on emerging technologies that enhance their value.  

 
New Uses For Old Crops 

The introduction of new crops as industrial feedstocks should not be 
viewed as reasons to neglect development of hemp for these purposes, 
any more than new methods of exploiting traditional crops should be re-
garded as unusable for the exploitation of hemp. Indeed, the historical 
experience of many of these crops virtually ordains the resumption of 
hemp development in the immediate future to exploit its unique, and 
uniquely varied, industrial potential. 

Soybeans represent one of American agriculture's major success 
stories. Before World War II, the USA imported 40 percent of the fats and 
oils it used. Having planted 15.6 million acres of soybeans in 1950, the 
nation now grows 58 million acres of soybeans a year, producing 91 bil-
lion pounds of soybean meal and 21 billion pounds of vegetable oil. An 
acre of soybeans produces about 33 bushels, which provide 350 pounds 
of oil per acre. 
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Soybean oil is high in linoleic acid, as is hemp oil, providing a feed-
stock for the production of plasticizers (for pliability), stabilizers (to re-
sist chemical change), emulsifiers (to help mix unmixable liquids), surfac-
tants (to reduce surface tension of liquids and metals) and other funda-
mental industrial products. Enzymes and microorganisms can be used to 
convert the fatty acids in soybean oil to other valuable acids, such as rici-
noleic acid, previously available only in imported castor oil. 

Soy-based ink is rapidly gaining use as an alternative to petroleum-
based inks. The US government announced plans in 1994 to use soy-
based inks for most of its own considerable printing operations. Econom-
ics make soybean the oil of choice at the present time, but many soy-
related products can be derived from other seed-oil sources, like hemp. 

Corn is 72 percent carbohydrates. Most corn is grown as feed grain 
for livestock and to provide byproducts such as corn oil and cornstarch. 
An acre of corn yields an average of 113 bushels, and every bushel of 
corn contains 40 pounds of cornstarch. The starch is used for corn syrup 
and ethanol. Like cellulose, starch is composed of natural sugars. These 
sugars are absorbent, and research is under way to maximize this absor-
bency potential in diapers, filters and batteries. Corn oil is a feedstock 
for plastics and other products. 

The corn stalk is 47 percent crude fiber, the cobs are 37 percent fi-
ber and corn stover (leaves) are 37 percent fiber. Research is under way 
at Department of Energy laboratories to develop micro-oganisms that will 
detach crude cellulosic fibers from the lignin, or natural glue, which 
holds the plant together; this will enable more of the entire plant to be 
used as biomass for energy production. 

The purpose of new uses for corn and corn products is to provide 
long-term stability for corn prices by increasing demand. Yet if demand 
for corn is increased too much, it could increase other food prices. (Corn 
is used to feed livestock, and so rising corn prices will increase the cost 
of meat.) New technologies for corn products provide new uses for corn, 
but more important, they provide new uses for raw materials that are de-
rived from corn--natural sugars and fibers--which can also be derived 
from hemp. 

Starch from any source can be used to create biodegradable plas-
tics and ethanol. Carbonless paper relies on encapsulated ink made from 
wheat starch. Recently, scientists have been able to separate wheat 
starch into large and small component starch granules. Upon separation, 
the small granules can be used as a feedstock for fully biodegradable 
plastics, industrial chemicals, capsules for medicines and cosmetics. 
The market will decide the prices for various commodities as starch feed-

www.hempmuseum.org
www.hempmuseum.org
www.hempmuseum.org


189  

USA Hemp Museum — www.hempmuseum.org 

stocks for industrial raw materials, whether they be corn, wheat, pota-
toes, potato peelings, hemp or sugarcane. 

The nonfood uses of dairy products will amaze anyone outside the 
state of Wisconsin. According to the USDA, "Milk components can be 
used in manufacturing such products as: alcohol, lactic or acetic acids, 
penicillin, polyurethane foam for use in insulation and packaging materi-
als, urea-formaldehyde resin adhesives, emulsion stabilizers, fat replace-
ments in food, premium paper coatings, photographic film, edible-protein 
packaging films, nontoxic industrial lubricants for food-manufacturing 
equipment, water repellents, emulsifiers and gels." And most of the same 
components that can be extracted from raw milk for these industrial pur-
poses--starches, fatty acids, etc.--can also be extracted from raw hemp. 

 
New Technologies For Hemp 

Clearly, there is an agri-techno revolution underway. Give our scien-
tists a plant that will grow abundantly in the United States, and they'll fig-
ure out how to use that plant to provide Americans with work and dispos-
able income. The technological advances under way to provide new uses 
for traditional crops and to utilize new crops for industrial materials pro-
vide numerous new applications for the cellulose and vegetable oil pro-
duced by the cannabis plant. There is no better argument that it is now 
time for the US government to resume basic and applied research into 
the industrial uses of the raw materials produced by the hemp plant. 

 
 

“Who really knows what products and applications can be 
derived from hemp until it can be properly studied and ana-
lyzed? The new crops and technologies reviewed above indi-
cate great promise for cellulose, starch, and seed-oil crops as 
industrial feedstocks. Hemp stalks contain 77 percent cellu-
lose and hemicellulose; hemp seeds contain 35 percent oil that 
is high in polyunsaturated fatty acids.” – Jon Gettman  

 
 

Starch and cellulose are alike composed of glucose chains. Starch 
has different linkages than cellulose, making it more water-soluble and 
thus digestible by humans. Plant-derived cellulose derivatives are al-
ready in use in the United States in a variety of applications, including 
use as thickeners, binders, stabilizers, suspending agents and flow-
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control agents. Carboxymethylcellulose (CMC) is used in biotechnology 
for separating molecules. Another derivative, hydroxyethylcellulose 
(HEC) is used by the oil industry as a thickener in drilling fluids. Hy-
droxypropyl-methylcellulose (HPMC) is being investigated as an agent to 
lower blood-cholesterol levels. 

As reviewed in Part One of this series, various acid and enzymatic 
treatments are being developed to convert cellulose into ethanol. Ac-
cording to the federal Office of Technology Assessment, "Cellulose will 
no doubt continue to be a major material feedstock for a wide spectrum 
of industries. Future research is likely to focus on the development of 
new chemical derivatives and the creation of composites that combine 
cellulose with other biodegradable materials." For example, modified cel-
lulose sutures may be available to surgeons in the near future, as will 
other medical products such as novel drug-delivery systems. 

Then there's the lignin which provides structural support to plant-cell 
walls. Vanillin, the principal ingredient in artificial vanilla, is derived from 
lignin, and so is a lot more. Thanks to their natural adhesive characteris-
tics, lignosulfates are used for road-dust control, as molding agents and 
in animal feed. Lignin derivatives are used to prevent mineral buildup in 
cooling towers and as dispersing agents in pesticide powders. There is 
also the potential to use lignin as a feedstock for plastic manufacture. 
Hemp, of course, is rife with lignin. 

 
Hemp, The Multi-Use Crop 

The agricultural market is exceedingly complex, but inevitably gives 
way to larger market realities. The ultimate answer to all predictions, 
though, is to let the market decide. In the case of hemp, the question is 
not whether it can compete or not in the modern market, but when will 
the government let the market decide for itself? 

Hemp grows in more diverse ecosystems than many of the crops re-
viewed above. For example, while few of the new crops in development 
will grow in the Shenandoah Valley of Virginia, hemp certainly will. Hemp 
has always flourished throughout the United States. 

Kenaf may produce more fiber than hemp, but it only grows in the 
Southwest. Rapeseed may produce more oil, but it is dedicated for high 
erucic-acid-dependent use. Corn may produce ethanol more economi-
cally, but increasing demand for corn will increase food prices across 
the board. 

Unlike many alternative crops now in development, hemp can pro-
vide two commodities for the price of one--cellulose and seed oil. 
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Corn will bring a farmer $265 in gross revenue per acre farmed 
(based on average yields of 113 bushels per acre and current prices of 
$2.35 per bushel). Wood chips currently bring five cents per pound as a 
feedstock, while vegetable oilseeds sell for over 20 cents. Hemp as a 
source of crude raw materials will provide more revenue per acre than 
corn at half these prices. Ignoring the value of the hemp fiber for textile 
fabric, an acre of hemp will produce 8,000 pounds of dry cellulosic bio-
mass. Seed yields from an acre of hemp are estimated at 1,300 pounds. 
At 2.5 cents per pound for the biomass and 10 cents per pound for the 
seeds, an acre of hemp provides $330 in revenue, or $65 more than corn. 

It is true that hemp grown for biomass would be harvested before the 
female flowers produce mature seeds for the planting of the next sea-
son's crop; otherwise the male plants, which die earlier than the females, 
might be lost or damaged. But a self-pollinating hemp plant has already 
been developed, and who knows what else will be produced by breeding 
and genetic engineering? 

In any event, if the plant has compelling value at half of its competi-
tors' prices, doesn't that indicate some promising potential? 

The ideal nonmedical utilization of the hemp plant is as follows: The 
flowers contain seeds with 35 percent oil, to be used for fuel and as a 
source of epoxy fatty acids for plastics and other industrial products. The 
oil-extracted meal is used as feed for livestock or as fertilizer. The leaves 
of the plant are left on-site as natural nitrogen to replenish the soil. The 
stalks are harvested and have their high-quality bast fibers removed for 
specialized textile use, and the remaining hurds (over three tons per acre 
of high-cellulose-content chips) are used as a biomass feedstock for 
ethanol and other cellulosic applications. 

Developing technologies will process the hemp oil into diesel fuel, 
using microemulsification, pyrolysis or transesterification. Various en-
zymes and microorganisms are being developed to make the conversion 
of the stalks and/or hurds into sugars and ethanol more economically effi-
cient. Technology developed to provide new uses for crops as sources 
for industrial raw materials will provide the means for farmers to realize 
new economic security by growing hemp in 21st-century America. 

 
A major source for this article is the USDA pub-
lication New Industrial Uses, New Markets for 
US Crops: Status of Technology and Commer-
cial Adoption, prepared by Jonathan Harsch 
for the Cooperative State Research Service. 
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Executive Summary 
Government prohibition of marijuana is the subject of ongoing  

debate. 
One issue in this debate is the effect of marijuana prohibition on gov-

ernment budgets. Prohibition entails direct enforcement costs and pre-
vents taxation of marijuana production and sale. 

This report examines the budgetary implications of legalizing mari-
juana – taxing and regulating it like other goods – in all fifty states and at 
the federal level. 

The report estimates that legalizing marijuana would save $7.7 bil-
lion per year in government expenditure on enforcement of prohibition. 
$5.3 billion of this savings would accrue to state and local governments, 
while $2.4 billion would accrue to the federal government. 

The report also estimates that marijuana legalization would yield tax 
revenue of $2.4 billion annually if marijuana were taxed like all other 
goods and $6.2 billion annually if marijuana were taxed at rates compara-
ble to those on alcohol and tobacco. 

Whether marijuana legalization is a desirable policy depends on 
many factors other than the budgetary impacts discussed here. But 
these impacts should be included in a rational debate about marijuana 
policy. 

www.hempmuseum.org
www.mpp.org
www.hempmuseum.org
www.mpp.org
www.hempmuseum.org
www.mpp.org


193  

USA Hemp Museum — www.hempmuseum.org 

I. Introduction 

Government prohibition of marijuana is the subject of ongoing debate. 
Advocates believe prohibition reduces marijuana trafficking and use, 
thereby discouraging crime, improving productivity and increasing health. 
Critics believe prohibition has only modest effects on trafficking and use 
while causing many problems typically attributed to marijuana itself. 

One issue in this debate is the effect of marijuana prohibition on gov-
ernment budgets. Prohibition entails direct enforcement costs, and prohi-
bition prevents taxation of marijuana production and sale. If marijuana 
were legal, enforcement costs would be negligible and governments could 
levy taxes on the production and sale of marijuana. Thus, government ex-
penditure would decline and tax revenue would increase. 

This report estimates the savings in government expenditure and the 
gains in tax revenue that would result from replacing marijuana prohibition 
with a regime in which marijuana is legal but taxed and regulated like 
other goods. The report is not an overall evaluation of marijuana prohibi-
tion; the magnitude of any budgetary impact does not by itself determine 
the wisdom of prohibition. But the costs required to enforce prohibition, 
and the transfers that occur because income in a prohibited sector is not 
taxed, are relevant to rational discussion of this policy. 

The policy change considered in this report, marijuana legalization, is 
more substantial than marijuana decriminalization, which means repealing 
criminal penalties against possession but retaining them against traffick-
ing. The budgetary implications of legalization exceed those of decrimi-
nalization for three reasons.[1] First, legalization eliminates arrests for traf-
ficking in addition to eliminating arrests for possession. Second, legaliza-
tion saves prosecutorial, judicial, and incarceration expenses; these sav-
ings are minimal in the case of decriminalization. Third, legalization allows 
taxation of marijuana production and sale. 

This report concludes that marijuana legalization would reduce gov-
ernment expenditure by $7.7 billion annually. Marijuana legalization would 
also generate tax revenue of $2.4 billion annually if marijuana were taxed 
like all other goods and $6.2 billion annually if marijuana were taxed at 
rates comparable to those on alcohol and tobacco. These budgetary im-
pacts rely on a range of assumptions, but these probably bias the esti-
mated expenditure reductions and tax revenues downward. 

The remainder of the report proceeds as follows. Section II estimates 
state and local expenditure on marijuana prohibition. Section III estimates 
federal expenditure on marijuana prohibition. Section IV estimates the tax 
revenue that would accrue from legalized marijuana. Section V discusses 
caveats and implications. 
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II. State and Local Expenditure  
for Drug Prohibition Enforcement 

The savings in state and local government expenditure that would 
result from marijuana legalization consists of three main components: 
the reduction in police resources from elimination of marijuana arrests; 
the reduction in prosecutorial and judicial resources from elimination of 
marijuana prosecutions; and the reduction in correctional resources 
from elimination of marijuana incarcerations.[2] There are other possible 
savings in government expenditure from legalization, but these are minor 
or difficult to estimate with existing data.[3] The omission of these items 
biases the estimated savings downward. 

To estimate the state savings in criminal justice resources, this re-
port uses the following procedure. It estimates the percentage of arrests 
in a state for marijuana violations and multiplies this by the budget for po-
lice. It estimates the percentage of prosecutions in a state for marijuana 
violations and multiplies this by the budget for prosecutors and judges. It 
estimates the percentage of incarcerations in a state for marijuana viola-
tions and multiplies this by the budget for prisons. It then sums these 
components to estimate the overall reduction in government expendi-
ture. Under plausible assumptions, this procedure yields a reasonable 
estimate of the cost savings from marijuana legalization.[4] 

 
The Police Budget Due to Marijuana Prohibition 

The first cost of marijuana prohibition is the portion of state police 
budgets devoted to marijuana arrests. 

Table 1 calculates the fraction of arrests in each state due to mari-
juana prohibition. Column 1 gives the total number of arrests for the year 
2000.[5] Column 2 gives the number of arrests for marijuana possession 
violations. Column 3 gives the number of arrests for marijuana sale/
manufacturing violations. Columns 4 and 5 give the ratio of Column 2 to 
Column 1 and Column 3 to Column 1, respectively; these are the percent-
ages of arrests for possession and sale/manufacture of marijuana, re-
spectively. 

The information in Columns 4 and 5 is what is required in the subse-
quent calculations, subject to one modification. Some arrests for mari-
juana violations, especially those for possession, occur because the ar-
restee is under suspicion for a non-drug crime but possesses marijuana 
that is discovered by police during a routine search. This means an ar-
rest for marijuana possession is recorded, along with, or instead of, an 
arrest on the other charge. If marijuana possession were not a criminal 
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offense, the suspects in such cases would still be arrested on the charge 
that led to the search, and police resources would be used to approxi-
mately the same extent as when marijuana possession is criminal.[6] 

In determining which arrests represents a cost of marijuana prohibi-
tion, therefore, it is appropriate to count only those that are “stand-
alone,” meaning those in which a marijuana violation rather than some 
other charge is the reason for the arrest. This issue arises mainly for pos-
session rather than for trafficking. There are few hard data on the frac-
tion of “stand-alone” possession arrests, but the information in Miron 
(2002) and Reuter, Hirschfield and Davies (2001) suggests it is between 
33% and 85%.[7] To err on the conservative side, this report assumes that 
50% of possession arrests are due solely to marijuana possession rather 
than being incidental to some other crime. Thus, the resources utilized in 
making these arrests would be available for other purposes if marijuana 
possession were legal. Column 6 of Table 1 therefore indicates the frac-
tion of possession arrests attributable to marijuana prohibition, taking 
this adjustment into account.[8] 

The first portion of Table 2 uses this information to calculate the po-
lice budget due to marijuana prohibition in each state. Column 1 gives the 
total expenditure in 2000 on police, by state. Column 2 gives the product 
of Column 1 with the sum of Columns 5 and 6 from Table 1. This is the 
amount spent on arrests for marijuana violations. For 2000, the amount is 
$1.71 billion. 

 
The Judicial and Legal Budget Due to Marijuana Prohibition 
The second main cost of marijuana prohibition is the portion of the 

prosecutorial and judicial budget devoted to marijuana prosecutions. A 
reasonable indicator of this percentage is the fraction of felony convic-
tions in state courts for marijuana offenses. Data on this percentage are 
not available on a state-by-state basis, so this report uses the national 
percentage. Data on the percentage of possession convictions attribut-
able to marijuana are also not available, so this report assumes it equals 
the percentage for trafficking convictions. 

In 2000 the percent of felony convictions in state courts due to any 
type of trafficking violation was 22.0%.[9] Of this total, 2.7% was due to 
marijuana, 5.9% was due to other drugs, and 13.4% was unspecified. This 
report assumes that the fraction of marijuana convictions in the unspeci-
fied category equals the fraction for those in which a specific drug is 
given, or 31.4% [=2.7%/(2.7%+5.9%)]. The report also assumes that the 
percentage of possession convictions due to marijuana equals this same 
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fraction. These assumptions jointly imply that the percentage of felony 
convictions due to marijuana equals the fraction of felony convictions 
due to any drug offense (34.6%) multiplied by the percentage of traffick-
ing violations due to marijuana (31.4%). This yields 10.9% (=34.6%
*31.4%).[10] 

The second portion of Table 2 uses this information to calculate the 
judicial and legal budget due to marijuana prohibition. Column 3 gives the 
judicial and legal budget, by state. Column 4 gives the product of Column 
3 and 10.9%, the percentage of felony convictions due to marijuana viola-
tions. This is the judicial and legal budget due to marijuana prosecutions. 
For 2000, the amount is $2.94 billion. 

 
The Corrections Budget Due to Marijuana Prohibition 

The third main cost of marijuana prohibition is the portion of the cor-
rections budget devoted to incarcerating marijuana prisoners. A reason-
able indicator of this portion is the fraction of prisoners incarcerated for 
marijuana offenses. 

As with the percentage of prosecutions due to marijuana, state-by-
state information on the percentage of prisoners incarcerated for mari-
juana offenses is not available. Appropriate data do exist for a few states, 
however, and this percentage is likely to be similar across states. This 
report therefore computes a population-weighted average based on the 
few states for which data exist; it then imposes this percentage on all 
states. This percentage is 1.0%, as documented in Appendix A. 

The third portion of Table 2 calculates the corrections budget due to 
marijuana prohibition.[11] Column 5 gives the overall corrections budget, 
by state. Column 6 gives the product of Column 5 and 1.0%, the esti-
mated fraction of prisoners incarcerated on marijuana charges. This is 
the corrections budget devoted to marijuana prisoners. For 2000, the 
amount is $484 million. 

 
Overall State and Local Expenditure  

for Enforcement of Marijuana Prohibition 
As shown at the bottom of Table 2, total state and local government 

expenditure for enforcement of marijuana prohibition was $5.1 billion for 
2000. This is an overstatement of the savings in government expenditure 
that would result from legalization, however, for two reasons. First, un-
der prohibition the police sometimes seize assets from those arrested for 
marijuana violations (financial accounts, cars, boats, land, houses, and 
the like), with the proceeds used to fund police and prosecutors.[12] Sec-
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ond, under prohibition some marijuana offenders pay fines, which par-
tially offsets the expenditure required to arrest, convict and incarcerate 
these offenders. The calculations in Appendix B, however, show that this 
offsetting revenue has been at most $100 million per year in recent years 
at the state and local level. This implies a net savings of criminal justice 
resources from marijuana legalization of $5.0 billion in 2000. Adjusting 
for inflation implies savings of $5.3 billion in 2003.[13] [14] [15] 

 

III. Federal Expenditure for Marijuana Prohibition Enforcement 

This section estimates federal expenditure on marijuana prohibition 
enforcement. There are no data available on expenditure for marijuana 
interdiction per se; existing data report expenditure on interdiction of all 
drugs, without separately identifying expenditure aimed at marijuana ver-
sus other drugs. It is nevertheless possible to estimate the portion due to 
marijuana prohibition using the following procedure: 

Estimate federal expenditure for all drug interdiction; 
Estimate the fraction of this expenditure due to marijuana interdic-

tion based on the fraction of federal prosecutions for marijuana; 
Multiply the first estimate by the second estimate. 
This provides a reasonable estimate of federal expenditure for mari-

juana interdiction so long as this expenditure is roughly proportional to 
the variable being used to determine the fraction of total interdiction de-
voted to marijuana.[16] 

Table 3 displays federal expenditure for drug interdiction. This was 
$13.6 billion in 2002 (Miron 2003b), and it is the figure that applies for all 
drugs.[17] [18] [19] To determine expenditure for marijuana interdiction, it is 
necessary to adjust for the fraction of federal expenditure devoted to 
marijuana as opposed to other drugs. 

Table 3 next shows possible indicators of the relative magnitude of 
marijuana interdiction as compared to other-drug interdiction. These in-
dicators include use rates, arrest rates, and felony convictions for mari-
juana versus other drugs. For the purposes here, the most appropriate 
indicator is the percentage of DEA arrests or convictions for marijuana 
as opposed to other drugs.[20] 

The data therefore indicate that $2.6 billion is a reasonable estimate 
of the federal government expenditure to enforce marijuana prohibition 
in 2002. 

As with state and local revenue, this figure must be adjusted down-
ward by the revenue from seizures and fines. Appendix B indicates that 
this amount has been at most $214.2 million in recent years, implying a 
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net savings of about $2.39 million. Adjusting for inflation implies federal 
expenditure for enforcement of marijuana prohibition of $2.4 billion in 
2003.[21] 

IV. The Tax Revenue from Legalized Marijuana 

In addition to reducing government expenditure, marijuana legaliza-
tion would produce tax revenue from the legal production and sale of 
marijuana. To estimate this revenue, this report employs the following 
procedure. First, it estimates current expenditure on marijuana at the na-
tional level. Second, it estimates the expenditure likely to occur under le-
galization. Third, it estimates the tax revenue that would result from this 
expenditure based on assumptions about the kinds of taxes that would 
apply to legalized marijuana. Fourth, it provides illustrative calculations 
of the portion of the revenue that would accrue to each state. 

 
Expenditure on Marijuana under Current Prohibition 

The first step in determining the tax revenue under legalization is to 
estimate current expenditure on marijuana. ONDCP (2001a, Table 1, p.3) 
estimates that in 2000 U.S. residents spent $10.5 billion on marijuana. 
This estimate relies on a range of assumptions about the marijuana mar-
ket, and modification of these assumptions might produce a higher or 
lower estimate. There is no obvious reason, however, why alternative as-
sumptions would imply a dramatically different estimate of current ex-
penditure on marijuana. This report therefore uses the $10.5 billion fig-
ure as the starting point for the revenue estimates presented below. 

 
Expenditure on Marijuana under Legalization 

The second step in estimating the tax revenue that would occur un-
der legalization is to determine how expenditure on marijuana would 
change as the result of legalization. A simple framework in which to con-
sider various assumptions is the standard supply and demand model. To 
use this model to assess legalization’s impact on marijuana expenditure, 
it is necessary to state what effect legalization would have on the de-
mand and supply curves for marijuana. 

This report assumes there would be no change in the demand for 
marijuana.[22] This assumption likely errs in the direction of understating 
the tax revenue from legalized marijuana, since the penalties for posses-
sion potentially deter some persons from consuming. But any increase in 
demand from legalization would plausibly come from casual users, 
whose marijuana use would likely be modest. Any increase in use might 
also come from decreased consumption of alcohol, tobacco or other 
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goods, so increased tax revenue from legal marijuana would be partially 
offset by decreased tax revenue from other goods. And there might be a 
forbidden fruit effect from prohibition that tends to offset the demand de-
creasing effects of penalties for possession. Thus, the assumption of no 
change in demand is plausible, and it likely biases the estimated tax reve-
nue downward. 

Under the assumption that demand does not shift due to legalization, 
any change in the quantity and price would result from changes in supply 
conditions. There are two main effects that would operate (Miron 2003a). 
On the one hand, marijuana suppliers in a legal market would not incur 
the costs imposed by prohibition, such as the threat of arrest, incarcera-
tion, fines, asset seizure, and the like. This means, other things equal, 
that costs and therefore prices would be lower under legalization. On the 
other hand, marijuana suppliers in a legal market would bear the costs of 
tax and regulatory policies that apply to legal goods but that black mar-
ket suppliers normally avoid.[23] This implies an offset to the cost reduc-
tions resulting from legalization. Further, changes in competition and ad-
vertising under legalization can potentially yield higher prices than under 
prohibition. 

It is thus an empirical question as to how prices under legalization 
would compare to prices under current prohibition. The best evidence 
available on this question comes from comparisons of marijuana prices 
between the U.S. and the Netherlands. Although marijuana is still techni-
cally illegal in the Netherlands, the degree of enforcement is substan-
tially below that in the U.S., and the sale of marijuana in coffee shops is 
officially tolerated. The regime thus approximates de facto legalization. 
Existing data suggest that retail prices in the Netherlands are roughly 50-
100 percent of U.S. prices.[24] [25] 

The effect of any price decline that occurs due to legalization de-
pends on the elasticity of demand for marijuana. Evidence on this elastic-
ity is limited because appropriate data on marijuana price and consump-
tion are not readily available. Existing estimates, however, suggest an 
elasticity of at least -0.5 and plausibly more than -1.0 (Nisbet and Vakil 
1972).[26] [27] 

If the price decline under legalization is minimal, then expenditure 
will not change regardless of the demand elasticity. If the price decline is 
noticeable but the demand elasticity is greater than or equal to 1.0 in ab-
solute value, then expenditure will remain constant or increase. If the 
price decline is noticeable and the demand elasticity is less than one, 
then expenditure will decline. Since the decline in price is unlikely to ex-
ceed 50% and the demand elasticity is likely at least -0.5, the plausible 

www.hempmuseum.org
www.hempmuseum.org
www.hempmuseum.org


200  

USA Hemp Museum — www.hempmuseum.org 

decline in expenditure is approximately 25%. Given the estimate of $10.5 
billion in expenditure on marijuana under current prohibition, this implies 
expenditure under legalization of about $7.9 billion.[28] 

 
Tax Revenue from Legalized Marijuana 

To estimate the tax revenue that would result from marijuana legali-
zation, it is necessary to assume a particular tax rate. This report consid-
ers two assumptions that plausibly bracket the range of reasonable pos-
sibilities. 

The first assumption is that tax policy treats legalized marijuana 
identically to other goods. In that case tax revenue as a fraction of expen-
diture would be approximately 30%, implying tax revenue from legalized 
marijuana of $2.4 billion.[29] The amount of revenue would be lower if sub-
stantial home production occurred under legalization.[30] The evidence 
suggests, however, that the magnitude of such production would be mini-
mal. In particular, alcohol production switched mostly from the black 
market to the licit market after repeal of Alcohol Prohibition in 1933. 

The second assumption is that tax policy treats legalized marijuana 
similarly to alcohol or tobacco, imposing a “sin tax” in excess of any tax 
applicable to other goods.[31] Imposing a high sin tax can force a market 
underground, thereby reducing rather than increasing tax revenue. Ex-
isting evidence, however, suggests that relatively high rates of sin taxa-
tion are possible without generating a black market. For example, ciga-
rette taxes in many European countries account for 75–85 percent of the 
price (US Department of Health and Human Services 2000). 

One benchmark, therefore, is to assume that an excise tax on legal-
ized marijuana doubles the price. If general taxation accounts for 30% of 
the price, this additional tax would then make tax revenue account for 
80% of the price. This doubling of the price, given an elasticity of -0.5, 
would cause roughly a 50% increase in expenditure, implying total expen-
diture on marijuana would be $11.85 billion (=$7.9 x 1.5). Tax revenue 
would equal 80% of this total, or $9.5 billion. This includes any standard 
taxation applied to marijuana income as well as the sin tax on marijuana 
sales. 

The $9.5 billion figure is not necessarily attainable given the charac-
teristics of marijuana production, however. Small scale, efficient produc-
tion is possible and occurs widely now, so the imposition of a substantial 
tax wedge might encourage a substantial fraction of the market to remain 
underground. The assumption of a constant demand elasticity in re-
sponse to a price change of this magnitude is also debatable; more plau-
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sibly, the elasticity would increase as the price rose, implying a larger 
decline in consumption and thus less revenue from excise taxation. The 
$9.5 figure should therefore be considered an upper bound. 

These calculations nevertheless indicate the potential for substantial 
revenue from marijuana taxation. A more modest excise tax, such as one 
that raises the price 50%, would produce revenue on legalized marijuana 
of $6.2 billion per year. 

 
Distribution of the Marijuana Tax Revenue 

The estimates of tax revenue discussed so far indicate the total 
amount that could be collected summing over all levels of government. In 
practice this total would be divided between state and federal govern-
ments. It is therefore useful to estimate how much revenue would accrue 
to each state, and to state governments versus the federal government, 
under plausible assumptions. 

Table 4a indicates the tax revenue that would accrue to each state 
and to the federal government under the assumption that each state col-
lected revenue equal to 10% of the income generated by legalized mari-
juana and the federal government collected income equal to 20%. This is 
approximately what occurs now for the economy overall, except that the 
ratio of tax revenues to income varies across states from the 10% figure 
assumed here. The table indicates that under these assumptions, the fed-
eral government would collect $1.6 billion in additional revenue while on 
average each state would collect $16 million in additional tax revenue. 

These calculations ignore the fact that marijuana use rates differ 
across states, so application of identical policies would yield different 
amounts of revenue per capita. Wright (2002, Table A.4, p.82), for exam-
ple, indicates that the percent of those 12 and over reporting marijuana 
use in the past month ranged in 1999-2000 from a low of 2.79% in Iowa to 
a high of 9.03% in Massachusetts. Table 4b therefore shows the break-
down of revenue by state under the assumption that tax revenue is pro-
portional to state marijuana use rates. A third possibility, which cannot 
easily be examined with existing data, is that revenue by state differs de-
pending on the distribution of marijuana production. 

 
V. Summary 

This report has estimated the budgetary implications of legalizing 
marijuana and taxing and regulating it like other goods. According to the 
calculations here, legalization would reduce government expenditure by 
$5.3 billion at the state and local level and by $2.4 billion at the federal 
level. In addition, marijuana legalization would generate tax revenue of 
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$2.4 billion annually if marijuana were taxed like all other goods and $6.2 
billion annually if marijuana were taxed at rates comparable to those on 
alcohol and tobacco. 
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Table 1: Percentage of Arrests Due to Marijuana Prohibition 
  Total Arrests MJ Possess. MJ Sale/Man. Poss % S/M % Poss % /2 
  1 2 3 4 5 6 
Alabama 215587 11501 258 0.053 0.001 0.027 
Alaska 40181 1239 200 0.031 0.005 0.015 
Arizona 304142 16288 1233 0.054 0.004 0.027 
Arkansas 218521 6846 928 0.031 0.004 0.016 
California 1428248 50149 12338 0.035 0.009 0.018 
Colorado 282787 12067 604 0.043 0.002 0.021 
Connecticut 146992 6751 773 0.046 0.005 0.023 
Delaware 41515 2151 131 0.052 0.003 0.026 
D.C.* 4009 32 0 0.008 0.000 0.004 
Florida* 0 0 0 0.043 .006 0.022 
Georgia 429674 24321 4093 0.057 0.010 0.028 
Hawaii 64463 1110 167 0.017 0.003 0.009 
Idaho 76032 2949 219 0.039 0.003 0.019 
Illinois* 319920 0 0 0.043 0.006 0.000 
Indiana 270022 14484 1806 0.054 0.007 0.027 
Iowa 113394 6054 551 0.053 0.005 0.027 
Kansas 78285 3277 594 0.042 0.008 0.021 
Kentucky* 160899 10669 1188 0.066 0.007 0.033 
Louisiana 297098 14941 2526 0.050 0.009 0.025 
Maine 57203 3294 554 0.058 0.010 0.029 
Maryland 318056 17113 2711 0.054 0.009 0.027 
Massachusetts 160342 8975 1365 0.056 0.009 0.028 
Michigan 413174 14629 2050 0.035 0.005 0.018 
Minnesota 269010 9325 6782 0.035 0.025 0.017 
Mississippi 202007 9925 1054 0.049 0.005 0.025 
Missouri 322775 13202 1338 0.041 0.004 0.020 
Montana 30396 384 35 0.013 0.001 0.006 
Nebraska 97324 6787 326 0.070 0.003 0.035 
Nevada 148656 3828 933 0.026 0.006 0.013 
New Hampshire 50830 3706 550 0.073 0.011 0.036 
New Jersey 375049 20285 3058 0.054 0.008 0.027 
New Mexico 112829 2966 325 0.026 0.003 0.013 
New York 1295374 101739 11309 0.079 0.009 0.039 
North Carolina 523920 21179 2539 0.040 0.005 0.020 
North Dakota 27846 896 137 0.032 0.005 0.016 
Ohio 533364 25420 1863 0.048 0.003 0.024 
Oklahoma 166004 11198 1302 0.067 0.008 0.034 
Oregon 157748 6336 283 0.040 0.002 0.020 
Pennsylvania 493339 16471 5057 0.033 0.010 0.017 
Rhode Island 35733 2200 293 0.062 0.008 0.031 
South Carolina 216451 14348 2370 0.066 0.011 0.033 
South Dakota 41615 2449 153 0.059 0.004 0.029 
Tennessee 232486 12869 2586 0.055 0.011 0.028 
Texas 1074909 55509 1926 0.052 0.002 0.026 
Utah 125553 4192 311 0.033 0.002 0.017 
Vermont 17565 632 65 0.036 0.004 0.018 
Virginia 303203 13140 1443 0.043 0.005 0.022 
Washington 298474 13146 1329 0.044 0.004 0.022 
West Virginia 51452 2618 248 0.051 0.005 0.025 
Wisconsin 322877 45 16 0.000 0.000 0.000 
Wyoming 34243 1633 164 0.048 0.005 0.024 

Substance Abuse and Mental Health Services Administration, Office of Applied Statistics. 
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* Quoting http://fisher.lib.virginia.edu/collections/stats/crime/2000cb.pdf : “(3) No arrest 
data were provided for Washington, DC, and Florida. Limited arrest data were available 
for Illinois and Kentucky.” 
Source: FBI Uniform Crime Reports accessed at http://fisher.lib.virginia.edu/collections/
stats/crime/. 

Table 2: Expenditures Attributable to Marijuana Prohibition ($ in millions) 
  Police Budget Judicial Budget Corrections Budget Total 

State Total: MJ  
Prohib: Total MJ  

Prohib: Total MJ P 
rohib. Total MJ  

Prohib. 
Alabama 656 18.28 262 28.56 404 4.04 1,322 51 
Alaska 177 3.61 130 14.17 175 1.75 482 20 
Arizona 1096 33.79 611 66.60 955 9.55 2,662 110 
Arkansas 351 6.99 156 17.00 328 3.28 835 27 
California 8703 227.97 6255 681.80 7170 71.70 22,128 981 
Colorado 830 19.48 329 35.86 820 8.20 1,979 64 

Connecticut 682 19.25 430 46.87 554 5.54 1,666 72 
Delaware 166 4.82 90 9.81 228 2.28 484 17 
Florida 3738 103.19 1396 152.16 3272 32.72 8,406 288 
Georgia 1279 48.38 525 57.23 1375 13.75 3,179 119 
Hawaii 222 2.49 180 19.62 153 1.53 555 24 
Idaho 207 4.61 102 11.12 191 1.91 500 18 
Illinois 3053 84.28 961 104.75 1763 17.63 5,777 207 
Indiana 843 28.25 325 35.43 727 7.27 1,895 71 
Iowa 426 13.44 253 27.58 298 2.98 977 44 
Kansas 430 12.26 206 22.45 349 3.49 985 38 
Kentucky 488 19.78 290 31.61 610 6.10 1,388 57 
Louisiana 829 27.89 359 39.13 780 7.80 1,968 75 
Maine 164 6.31 69 7.52 123 1.23 356 15 
Maryland 1120 39.68 489 53.30 1104 11.04 2,713 104 
Massachu-
setts 1479 53.98 628 68.45 795 7.95 2,902 130 

Michigan 1792 40.62 905 98.65 1853 18.53 4,550 158 

Minnesotta 874 37.18 442 48.18 591 5.91 1,907 91 

Mississippi 404 12.03 154 16.79 292 2.92 850 32 
Missouri 886 21.79 359 39.13 627 6.27 1,872 67 
Montana 136 1.02 66 7.19 125 1.25 327 9 
Nebraska 235 8.98 96 10.46 231 2.31 562 22 
Nevada 539 10.32 248 27.03 471 4.71 1,258 42 
New Hampshi
re 187 8.84 92 10.03 115 1.15 394 20 

New Jersey 2231 78.52 948 103.33 1480 14.80 4,659 197 

New Mexico 382 6.12 167 18.20 315 3.15 864 27.47 
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New York 5717 274.42 2262 246.56 4392 43.92 12,371 564.90 
North Carolina 1318 33.03 470 51.23 1159 11.59 2,947 95.85 
North Dakota 68 1.43 55 6.00 40 0.40 163 7.82 
Ohio  2124 58.03 1158 126.22 1937 19.37 5,219 203.63 
Oklahoma 518 21.53 193 21.04 511 5.11 1,222 47.68 
Oregon 696  15.23 356 38.80 747 7.47 1,799 61.50 
Pennsylvania 2220 59.82 1067 116.30 2221 22.21 5,508 198.33 
Rhode Island 211 8.23 105 11.45 139 1.39 455 21.06 
South Carolina 653 28.79 179 19.51 559 5.59 1,391 53.89 
South Dakota 88 2.91 40 4.36 81 0.81 209 8.08 
Tennessee 940 36.47 399 43.49 604 6.04 1,943 86.00 
Texas  3204 88.47 1355 147.70 3755 37.55 8,314 273.71 
Utah  381 7.30 202 22.02 351 3.51 934 32.83 
Vermont 78 1.69 39 4.25 66 0.66 183 6.60 
Virginia  1176 31.08 513 55.92 1246 12.46 2,935 99.46 
Washington 1007 26.66 470 51.23 1053 10.53 2,530 88.42 
West Virginia 171 5.17 108 11.77 184 1.84 463 18.79 
Wisconsin 1124 0.13 440 47.96 1030 10.30 2,594 58.39 
Wyoming 99 2.83 50 5.45 98 0.98 247 9.26 
   56,398 1,707.41 26,984 2941.26 48447 484.47 131,829 5,133 
                  
Arrest Data: http://fisher.lib.virginia.edu/collections/stats/crime/  
Judicial Percent: Pastore and Maguire (2003), Table 5.42, p.444 
Budget Data: http://www.census.gov/govs/www/state00.html  
Incarceration Percent: Pastore and Maguire (2003), Table 6.30, p.499 
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Sources: 
Line 1: Miron (2003b, p.10). 
Lines 2-3: SAMHSA, Office of Ap-
plied Statistics, National Survey 
on Drug Use and Health, 2002, 
http://www.samhsa.gov/oas/
nhsda/2k2nsduh/Results/
apph.htm#tabh.2. 
Lines 6 and 8: Sourcebook of 
Criminal Justice Statistics 
Online, http://www.albany.edu/
sourcebook/1995/pdf/t429.pdf 
Line 10: Sourcebook of Criminal 
Justice Statistics Online, http://
www.albany.edu/
sourcebook/1995/pdf/t440.pdf 
Line 12: Sourcebook of Criminal 
Justice Statistics Online,   
www.albany.edu/sourcebook/1995/pdf/t538.pdf 

1. Prohibition Enforcement, All Drugs   $13.6 billion 

2. 
Marijuana Use Rate, Past Year, 
2002 

11.0%   

3. 
Any Illicit Drug Use Rate, Past 
Year, 2002 

14.9%   

4. Ratio 74%   
5. Ratio × Line 1   $10.0 billion 

6. 
Percent of All Drug Arrests for MJ, 
2001 

46.0%   

7. Line 6 × Line 1   $6.3 billion 

8. 
Percent of All Trafficking Arrests 
for MJ, 2001 

26%   

9. Line 8 × Line 1   $3.6 billion 

10. 
Percent of DEA Drug Arrests for 
MJ, 2002 

18.6%   

11. Line 10 × Line 1   $2.5 billion 

12. 
Percent of DEA Drug Convictions 
for MJ, 2002 

19.9%   

13. Line 12 × Line 1   $2.7 billion 

Table 3: Federal Expenditure on Marijuana Prohibition, 2002  

www.hempmuseum.org
http://www.samhsa.gov/oas/
http://www.albany.edu/
www.albany.edu/
www.albany.edu/sourcebook/1995/pdf/t538.pdf
www.hempmuseum.org
http://www.samhsa.gov/oas/
http://www.albany.edu/
www.albany.edu/
www.albany.edu/sourcebook/1995/pdf/t538.pdf
www.hempmuseum.org
www.oas.samhsa.gov/nsduh/reports.htm
http://www.albany.edu/sourcebook/1995/pdf/t429.pdf
www.albany.edu/sourcebook/1995/pdf/t440.pdf
www.albany.edu/sourcebook/1995/pdf/t538.pdf


208  

USA Hemp Museum — www.hempmuseum.org 

 Table 4a: State Marijuana Tax Revenue – Population Method 

  Population Proportion Tax Revenue 
Alabama 4,447,100 0.016 12.6 
Alaska 626,932 0.002 1.8 
Arizona 5,130,632 0.018 14.6 
Arkansas 2,673,400 0.009 7.6 
California 33,871,648 0.120 96.3 
Colorado 4,301,261 0.015 12.2 
Connecticut 3,405,565 0.012 9.7 
Delaware 783,600 0.003 2.2 
Dist. Columbia 572,059 0.002 1.6 
Florida 15,982,378 0.057 45.4 
Georgia 8,186,453 0.029 23.3 
Hawaii 1,211,537 0.004 3.4 
Idaho 1,293,953 0.005 3.7 
Illinois 12,419,293 0.044 35.3 
Indiana 6,080,485 0.022 17.3 
Iowa 2,926,324 0.010 8.3 
Kansas 2,688,418 0.010 7.6 
Kentucky 4,041,769 0.014 11.5 
Louisiana 4,468,976 0.016 12.7 
Maine 1,274,923 0.005 3.6 
Maryland 5,296,486 0.019 15.1 
Massachusetts 6,349,097 0.023 18.0 
Michigan 9,938,444 0.035 28.3 
Minnesota 4,919,479 0.017 14.0 
Mississippi 2,844,658 0.010 8.1 
Missouri 5,595,211 0.020 15.9 
Montana 902,195 0.003 2.6 
Nebraska 1,711,263 0.006 4.9 
Nevada 1,998,257 0.007 5.7 
New Hampshire 1,235,786 0.004 3.5 
New Jersey 8,414,350 0.030 23.9 
New Mexico 1,819,046 0.006 5.2 
New York 18,976,457 0.067 53.9 
North Carolina 8,049,313 0.029 22.9 
North Dakota 642,200 0.002 1.8 
Ohio 11,353,140 0.040 32.3 
Oklahoma 3,450,654 0.012 9.8 
Oregon 3,421,399 0.012 9.7 
Pennsylvania 12,281,054 0.044 34.9 
Rhode Island 1,048,319 0.004 3.0 
South Carolina 4,012,012 0.014 11.4 
South Dakota 754,844 0.003 2.1 
Tennessee 5,689,283 0.020 16.2 
Texas 20,851,820 0.074 59.3 
Utah 2,233,169 0.008 6.3 
Vermont 608,827 0.002 1.7 
Virginia 7,078,515 0.025 20.1 
Washington 5,894,121 0.021 16.8 
West Virginia 1,808,344 0.006 5.1 
Wisconsin 5,363,675 0.019 15.2 
Wyoming 493,782 0.002 1.4 
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Table 4b: State Marijuana Tax Revenue – Consumption Method 
 
    Use Rate† User Population      Use Proportion Tax Revenue 
Alabama  0.044  193,449  0.011   8.9 
Alaska   0.098  61,251  0.004   2.8 
Arizona   0.055  284,237  0.016   13.0 
Arkansas  0.054  145,166  0.008   6.7 
California  0.068  2,296,498 0.132   105.4 
Colorado  0.089  383,672  0.022   17.6 
Connecticut  0.063  213,529  0.012   9.8 
Delaware  0.068  53,206  0.003   2.4 
Dist. Columbia  0.108  61,897  0.004   2.8 
Florida   0.066  1,051,640 0.060   48.2 
Georgia   0.051  420,784  0.024   19.3 
Hawaii   0.072  87,110  0.005   4.0 
Idaho   0.056  72,461  0.004   3.3 
Illinois   0.056  689,271  0.040   31.6 
Indiana   0.064  388,543  0.022   17.8 
Iowa   0.046  135,489  0.008   6.2 
Kansas   0.053  143,024  0.008   6.6 
Kentucky  0.055  221,489  0.013   10.2 
Louisiana  0.064  284,227  0.016   13.0 
Maine   0.069  88,352  0.005   4.1 
Maryland  0.057  302,959  0.017   13.9 
Massachusetts  0.063  401,263  0.023   18.4 
Michigan  0.071  705,630  0.040   32.4 
Minnesota  0.063  311,403  0.018   14.3 
Mississippi  0.050  142,802  0.008   6.6 
Missouri  0.061  339,070  0.019   15.6 
Montana  0.087  78,581  0.005   3.6 
Nebraska  0.064  109,179  0.006   5.0 
Nevada   0.086  172,450  0.010   7.9 
New Hampshire  0.099  121,725  0.007   5.6 
New Jersey  0.050  420,718  0.024   19.3 
New Mexico  0.059  106,596  0.006   4.9 
New York  0.075  1,427,030 0.082   65.5 
North Carolina  0.056  448,347  0.026   20.6 
North Dakota  0.056  35,771  0.002   1.6 
Ohio   0.067  759,525  0.044   34.8 
Oklahoma  0.052  180,469  0.010   8.3 
Oregon   0.090  306,557  0.018   14.1 
Pennsylvania  0.054  664,405  0.038   30.5 
Rhode Island  0.095  99,485  0.006   4.6 
South Carolina  0.050  198,996  0.011   9.1 
South Dakota  0.057  42,875  0.002   2.0 
Tennessee  0.047  266,827  0.015   12.2 
Texas   0.049  1,015,484 0.058   46.6 
Utah   0.046  102,502  0.006   4.7 
Vermont  0.100  61,126  0.004   2.8 
Virginia   0.064  455,149  0.026   20.9 
Washington  0.081  479,192  0.027   22.0 
West Virginia  0.050  90,056  0.005   4.1 
Wisconsin  0.054  291,784  0.017   13.4 
Wyoming  0.052  25,578  0.001   1.2 
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Hemp Hero 

 
Real Time on HBO – Religulous on DVD 

Powerful voice for constructive change. 
www.billmaher.com 

Appendix A: Percentage of Corrections Population Incarcerated  
on Marijuana Charges 

State-by-state data on the fraction of prisoners incarcerated on mari-
juana charges are not available, but data for a few states provide reason-
able estimates of this fraction. This appendix displays the available infor-
mation. 
 
State   Year % Incarcerated  Population Pop  Weighted  
    for MJ Violation    Share 
California  2003  0.008  33,871,648 0.568 0.005 
Georgia  2000  0.014  8,186,453 0.137 0.002 
Massachusetts 2000  0.017  6,349,097 0.107 0.002 
Michigan  2001  0.006  9,938,444 0.167 0.001 
New Hamp.  2002  0.016  1,235,786 0.021 0.000 
Total      0.061  59,581,428     
Average:    0.012       
        Weighted Average 0.010 
Sources:  
New Hampshire: www.state.nh.us/doc/population.html. 
CA: www.corr.ca.gov/OffenderInfoServices/Reports/Annual/
CensusArchive.asp 
Michigan: www.michigan.gov/documents/2001Stat_79881_7.pdf 
Georgia: www.dcor.state.ga.us/pdf/inms03-12.pdf 
Massachusetts: Miron (2002, pp.4-5).  

www.hempmuseum.org
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www.michigan.gov/documents/2001Stat_79881_7.pdf
www.dcor.state.ga.us/pdf/inms03-12.pdf
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Books Available On Amazon.com 

 

 
Drug War Crimes  
by Jeffrey Miron 

 
“Miron's analysis leads to a disturbing 
finding-the more resources given to the 
fight against drugs, the greater the homi-
cide rate. The conclusion is unequivocal 
and states that any of the most widely 
discussed alternatives is likely to be a 
substantial improvement over current 
policy.” 

 
Economic Analysis of Prohibition and 

Harm Reduction- Theory and Application 
in the Polish Context 

 
“Methods of harm reduction, on the other 
hand, are a pragmatic and open-minded 
investment in human capital that have 
great potential and a proven success 
record in reducing addiction, the harmful 
effects of drugs, and drug-related 
crime.” 

 
 
 
 
 
 
 
 
 
 
 
 
 

The Economics of Prohibition 
 
The drug prohibition question is... the 
hottest political topic today, and for the 
foreseeable future... This is an excellent 
work making an important contribution 
to scholarship as well as to the public 
policy debate." 

 
The Economics Of Prohibition 

 
The Economics of Prohibition was origi-
nally published in 1890. When all men 
come to see that there is no money in the 
liquor traffic, except for the trafficker, 
and for him only by loss to every one 
else, a final end will be put to this system 
of organized robbery. 

www.hempmuseum.org
www.hempmuseum.org
www.hempmuseum.org
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https://www.amazon.com/dp/0945999909?tag=hempmuseum-20&camp=213381&creative=390973&linkCode=as4&creativeASIN=0945999909&adid=18EHPBVPSAJ0YSKFJ4F8&
https://www.amazon.com/dp/3836421062?tag=hempmuseum-20&camp=213381&creative=390973&linkCode=as4&creativeASIN=3836421062&adid=1YX42EWSB1CHGZD96S7V&
https://www.amazon.com/dp/0874803799?tag=hempmuseum-20&camp=213381&creative=390973&linkCode=as4&creativeASIN=0874803799&adid=0GTKQQ387FZS2ZAYRJ5E&
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https://www.amazon.com/dp/1410202062?tag=hempmuseum-20&camp=213381&creative=390973&linkCode=as4&creativeASIN=1410202062&adid=0Q94QW4PYWZ1C3896X6C&
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Appendix B: Revenue Under Prohibition  
from Seizures and Fines 

 
State-by-state data on fines and seizures are not available. There is 

sufficient information, however, to estimate an upper bound on the reve-
nue from fines and seizures. There are also data on federal fines and sei-
zures. 

Seizures: 
The two main sources of federal seizure revenue are the Drug En-

forcement Administration (DEA) and the U.S. Customs Service. In 2002, 
the DEA made seizures totaling $438 million.[32] In 2001, the U.S. Customs 
Service seized property valued at $592 million.[33] These figures overstate 
revenue since some defendants recovered their seized property. The 
Customs seizures overstate revenue related to drugs because the figure 
includes seizures for all reasons, such as violation of gun laws, intellec-
tual property laws, and the like. There may also be double-counting be-
tween the DEA seizures and the U.S. Customs seizures. 

Summing together the two components yields $1,030 million (= 
$438+$592 million) as the seizure revenue that results from enforcement 
of drug laws. This figure must be adjusted downward, however, to sepa-
rate out the portion due to violation of marijuana laws as opposed to 
other drug laws. As shown in Table 3, approximately 20% of the federal 
drug enforcement budget is attributable to marijuana, so it is reasonable 
to assume approximately 20% of the fines and seizures correspond to en-
forcement of marijuana laws. 

Thus, seizure revenue at the federal level due to marijuana prosecu-
tions is roughly $206.0 million annually. 

State and local data on forfeiture revenue are not readily available 
for all states Baicker and Jacobson (2004), however, estimate using a 
sample of states that state forfeiture revenue per capita was roughly 
$1.14 during the 1994-2001 period. This implies aggregate state forfei-
ture revenue of $342 million. Deflating by 26%, the fraction of all drug 
trafficking arrests due to marijuana, implies that marijuana seizures yield 
$89 million to state governments. 

Fines: In 2001, the total quantity of fines and restitutions ordered for 
drug offense cases in U.S. District Courts was just under $41 million.[34] 
Adjusting this by the 20% figure implies $8.2 million from marijuana 
cases. Assuming the ratio of state/local to federal fine revenue is similar 
to ratio of state/local to federal seizure revenue implies that state and lo-
cal fines/restitution from marijuana cases is about $3.5 million. 

www.hempmuseum.org
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Medical Hemp Club Owners Are Jailed  
For Doing The Voted Will of  the People 

California’s Prop. 215 
 

Luke Scarmazzo - Hemp Political Hero 
‘He’s a business man – He means business man 

Let him handle his business man’ 
 

Luke Scarmazzo owns the California Healthcare 
Collective, a medical hemp club he ran with Ricardo 
Montes.  These Prop. 215 medical hemp club owners 
“incorporating dope" created the webeo Business 
Man, playing on Youtube, referenced in Luke’s court 
case.  

Since November 2008, Luke & Ricardo are  
serving over 20 years each in federal prison. 
 

www.medicalmarijuanaofamerica.com 
 

Charles Lynch Hemp Political Hero 
 

Charles C. Lynch is the  
former owner and managing  
Caregiver for Central Coast  

Compassionate Caregivers in Morro Bay. 
 

The D.E.A. and courts have  
bankrupted this club owner. 

 

www.friendsofccl.com 
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www.medicalmarijuanaofamerica.com
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II. HEMP:  THE TRILLION DOLLAR CROP 
What Is Hemp Worth? 

 

 
 

HEMP WAS A BILLION DOLLAR CROP IN 1938,  
AND THAT WAS JUST THE PAPER MARKET.  

SIMPLE CONVERSION CALCULATORS SUPPORT 
THAT HEMP IS A MULTI TRILLION DOLLAR CROP AND GROWING. 

THOUGH ILLEGAL, HEMP IS STILL AMERICA’S #1 CASH CROP. 
 

We hope you read through the endless products and dollar signs that 
will be bringing prosperity back to civilization through hemp agriculture.  
After all it was agriculture that made possible our civilization from the 
start and hemp was there.  The history of hemp says that hemp is price-
less to humans, and the articles above indicate it will be priceless again 
in the Age of Hemp. 

There was a documentary made in Australia called THE BILLION 
DOLLAR CROP, probably named after the 1938 article on page 12.  What 
happened was the filmmakers followed one industry to see what would 
happen if hemp replaced tree logs brought in from Canada to reinforce 
or strengthen recycled paper pulp.  What they found out with the indus-
try’s help was that this one industry’s market could make hemp the billion 
dollar crop – one use. 

I personally don’t think we should have to ask the government for 
permission to grow hemp.  In a free country, free men and women could 
plant hemp as they saw fit.  Our farmers could grow hemp to compete 
with imported fossil fuels.  Those energy dollars would not leave the state 
or country.  The energy farmer would spend those dollars locally; per-
haps he could buy a farm still to produce alcohol fuel for his farm and for 
sale.  The still maker spends his money locally and the wealth stays here.   

Farms produce.  The United States needs to step up production to 
counter the endless outsourcing of jobs abroad and to counter the con-
stant balance of payments deficit we run with the rest of the world.  Let’s 
examine some industries and uses that hemp growing could impact and 
see how much potential economic value we can look forward to. 

www.hempmuseum.org
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Hemp To Reverse Global Warming:  Priceless 
 

As a solution to global warming, hemp is priceless.  When our sur-
vival as a species depends on ending our reliance on fossil fuels, alter-
nate sources of clean energy, renewable and sustainable like hemp are a 
must.  Again read the first book in this series, HEMP FOR VICTORY:  A 
GLOBAL WARMING SOLUTION.  The tremendous agricultural ability of 
the United States offers a way out of crisis after crisis if we let hemp be 
part of the free market.  This plant has not been available for the past 72 
years, and as such its prohibition is one of the causes of the global warm-
ing crisis.  And because we as a world must grow hemp on a massive 
scale to reduce atmospheric carbon dioxide, we reap the benefits of a 
carbon source that does not pollute the planet.  

 

Hemp For Energy:  Any Or All of  $700 Billion in imports 
 

Hemp for biofuel and biomass energy is the largest benefit of re-
newed hemp agriculture.  According to the Boone Pickens’s Plan we are 
importing $700,000,000,000 (700 billion dollars) worth of energy from 
other countries.  Most of this energy is fossil fuel from crude oil, one of 
the causes of global warming.  Our reliance on fossil fuels is a direct re-
sult of the prohibition of the “billion dollar crop”- hemp.  Hemp is not a 
fossil fuel, but remember anything hydrocarbons (coal, oil, and natural 
gas) can do can be done by carbohydrates (biomass, alcohol, charcoal, 
fuel oil, methane gas). 

“Hemp, especially the hurds, can be burned as is or processed into 
charcoal, methanol, methane, (ethanol or butanol), or gasoline through 
pyrolysis (destructive distillation).” P.109, this book. 

Hemp biofuel and biomass dollars can finance family farms.  Home 
grown energy means the money stays in the U.S. instead of being 
shipped to other areas of the globe.  Hemp can help us grow our way out 
of the present economic crisis. 
 

 

www.hempmuseum.org
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Hemp For Paper:  Any Or All Of $850 Billion 
 

In 1937, the paper industry was worth a billion dollars as reported in the 
Popular Mechanics article on page 12 this book.  Today, paper is used in so 
many ways and so much is used it must be looked at as a contributor to 
global warming through destruction of forests.  Forests are the world’s car-
bon sink, absorbing carbon dioxide from the atmosphere.  From the Ameri-
can Forest & Paper Association are some figures and quotes: 

“Employment & Paper: The Jobs 
Connection:  With all the attention given 
to the Internet and the growing impor-
tance of electronic commerce, it's 
sometimes forgotten that mail and other 
paper-based industries represent more 
than 9,000,000 American jobs -- one of 
every twelve -- as well as economic ac-
tivity worth more then $850 billion annu-
ally...” 

“No matter where you go, what you 
do or how you do it, chances are it will 
involve paper. Paper links every facet 
of our life; however people are most fa-
miliar with the paper that is used at 
home and in the office. From the paper 
towels in the kitchen to the paper used 
in the printer and fax machine in the of-
fice, paper products provide conven-
ience and a means of communication.” 

Hemp makes better paper with a fraction of the chemicals used to proc-
ess trees into pulp.  Hemp paper saves trees and can put the paper produc-
tion from the rainforests out of business. 

Look at how hemp can be used to make toilet paper for example of one 
of tens of thousands of paper uses.  “Both the fiber (bast) and pulp (hurd) of 
the hemp plant can be used to make toilet paper. Fiber paper was the first 
kind of paper, and the first batch was made out of hemp in ancient China. 
Fiber paper is thin, tough, brittle, and a bit rough. Pulp paper is not as strong 
as fiber paper, but it is easier to make, softer, thicker, and preferable for 
most everyday purposes. The toilet paper we use most today is a `chemical 
pulp' paper made from trees. Hemp pulp toilet paper can be made without 
chemicals from the hemp hurd. Most hemp paper made today uses the en-
tire hemp stalk, bast and hurd. High-strength fiber paper can be made from 
the hemp baste, also without chemicals. According to the U.S. Dept. of Agri-
culture, one acre of hemp can produce 4 times more paper than one acre of 
trees!” 

www.hempmuseum.org
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Hemp For Textiles Saves Billions Over Cotton 
 

We need to take a long hard look at cotton.  Cotton is a multi-billion 
dollar crop that produces less fiber than hemp, uses much more water 
than hemp, and uses much more pesticide and herbicide than hemp.  Es-
timated at a worth of 5 billion dollars in 2005, the U.S. cotton crop is 
heavily subsidized.  

“The federal government now pays more than $2 billion a year to 
farmers and traders to produce cotton that the world, already awash in 
cotton, simply does not need.”  (G. Pascal Zachary, BUSINESS 2.0 
MAGAZINE, December 1, 2005) 

Zachary continues:  “All the wrangling over cotton subsidies raises a 
simple question: What would happen to the U.S. cotton industry if Amer-
ica killed off the protections growers have for so long enjoyed? Without 
subsidies, the cotton business would operate at an estimated loss of $1 
billion a year. Cotton growers would go through the same kind of painful 
contraction suffered by other U.S. industries, from cars to textiles to 
steel, forced to face more Darwinian economic conditions. But many 
growers, in theory at least, could adapt: They would still have their land 
and, in many cases, could grow other crops, ideally ones for which there 
are higher prices and authentic demand--fruits, vegetables, and nuts, for 
instance.”  

For those growers who could adapt, how about an energy crop like 
hemp?  It is time to question everything we do to help with global warm-
ing and the economy.  And as Richard A. Adams noted on page 153 of 
this book: “Indeed, it is very possible that the legalization of hemp pro-
duction in the United States of America would actually reduce the cost of 
agricultural supports by the government in that it would offer a highly at-
tractive alternative crop to agricultural interests which currently rely on 
subsidized or price supported products as their primary crops.” 

 
Hemp Saves Water:  Priceless 

 
It takes 5,000 gallons of water to produce one pound of beef. 

(Pyramid Lake Water Center, California)  In another report from Entre-
preneur Magazine (Feb. 1, 2005) one cotton T-shirt takes/purges 1740 
gallons from our country’s fragile water supply.  “If America’s cotton gar-
ments were switched to hemp, the company said that 1.33 billion gallons 
a year of precious water would be saved.”  And that is water to produce 
more hemp, more water to help the environment, more water to fill the 
empty reservoirs of California. 

www.hempmuseum.org
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Hemp For Medicine and Health:  A Big Chunk of $2.4 Trillion 
 

 
 

Stress Kills, Medical Hemp Reduces Stress Safely 
 

Hemp for medicine and health is often left out of the industrial hemp 
model due to its association with recreational marijuana.  Make no mis-
take about it; medicine and health are industrial uses.  Americans spent 
227 billion dollars for prescription drugs last year, resulting in about 
100,000 deaths from drug related causes, adding to the dollar cost.   

Marijuana in its natural state is an herbal remedy that has never been 
toxic or death inducing- no deaths.  People who feel better heal better 
and faster.  Cannabis, hemp medicine, medical marijuana, by whatever 
name is safe, reducing hospital stays and complications from toxic 
drugs.  This is a potential savings of a big chunk of our medical bill as a 
nation.  And a reminder to doctors, a safe medicine of Cannabis/hemp/
marijuana should be the first tried not the last. 

 
Hemp is inexpensive medicine. 

Hemp replaces stress with laughter, a healing tool. 

www.hempmuseum.org
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Facts on the Cost of Health Insurance and Health Care  
from the National Coalition on Health Care. (www.nchc.org) 

“By several measures, health 
care spending continues to rise at a 
rapid rate and forcing businesses 
and families to cut back on opera-
tions and household expenses re-
spectively. 

In 2008, total national health 
expenditures were expected to rise 
6.9 percent -- two times the rate of 
inflation.1 Total spending was $2.4 
TRILLION in 2007, or $7900 per per-
son1. Total health care spending 
represented 17 percent of the gross 
domestic product (GDP). 

U.S. health care spending is ex-
pected to increase at similar levels 
for the next decade reaching $4.3 
TRILLION in 2017, or 20 percent of 
GDP.1 

In 2008, employer health insur-
ance premiums increased by 5.0 
percent – two times the rate of infla-
tion. The annual premium for an employer health plan covering a family of 
four averaged nearly $12,700. The annual premium for single coverage 
averaged over $4,700.2 

Experts agree that our health care system is riddled with inefficien-
cies, excessive administrative expenses, inflated prices, poor manage-
ment, and inappropriate care, waste and fraud. These problems signifi-
cantly increase the cost of medical care and health insurance for employ-
ers and workers and affect the security of families. 

 

National Health Care Spending 

In 2008, health care spending in the United States reached $2.4 tril-
lion, and was projected to reach $3.1 trillion in 2012.1 Health care spend-
ing is projected to reach $4.3 trillion by 2016.  

Health care spending is 4.3 times the amount spent on national de-
fense. 
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 Hemp & Veterans 

 
Canada pays for their veterans medical hemp. Why not the US?  

 
The late  

Sister Somayah Kambui 
hemp researcher & activist,  

sickle cell and cancer 
Photo by Peter Gorman 

 

 
Jack Herer 

wrote the hemp bible 
The Emperor Wears No Clothes 

www.jackherer.com 

 
The late  

B. E. Smith 
fought for this nation, 

jailed for growing hemp 

 
Montel Williams 

MS medical hemp activist. 
www.montelms.org 

www.hempmuseum.org
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Medical Hemp Can Help Solve the Health Crisis 

With better national health with Cannabis herbs insurance rates 
would probably drop the trillion dollars which is the title of this book.  Our 
second book in this series lists 250 documented medical conditions for 
which Cannabis herbal medicines are reported helpful. 

Look at Alzheimer’s disease as an example.  Alzheimer’s is the sixth 
leading cause of death among the elderly in the U.S., claiming almost 
73,000 lives annually.  It affects all segments of the population and is not 
restricted to any one race, gender or socioeconomic class.  The total 
U.S. cost for the care and treatment of Alzheimer’s patients has reached 
$100 billion a year, according to the Alzheimer’s Disease Research 
(www.ahaf.org/alzheimers). 

 

Hemp For Plastics:  $45 Billion 

 
 

The way to make plastics from hemp is to replace the petroleum oil 
with hemp oil.  The value of traditional plastics shipments in 2001 totaled 
$45.5 billion. According to The Society of the Plastics Industry, Inc., plas-
tics products are the fourth largest manufacturing segment in the United 
States, behind motor vehicles, electronics, and petroleum refining. Ap-
proximately 21,000 companies manufacture plastic products or plastics 
raw materials in the United States. Production facilities are predomi-
nately in California and the Midwest (Ohio, Michigan, and Illinois), with 
the top 10 states accounting for 60 percent of all plastics employment.  

In 2001, about 58,000 were employed in the U.S. plastics industry, 
including 40,000 production workers. Total compensation was $1.99 bil-
lion and the average hourly wage was $24.99. Total employment dropped 
by approximately 5 percent since 1997. 

About 95 percent of the total world plastics production is petroleum-
based plastics.  The others are plant based.  All can be made from hemp. 

www.hempmuseum.org
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Hemp For Food Has Potential of Billions of Dollars 

“When hemp's potential for commercialization is discussed, most 
people think of clothing, fabric, cordage, and the like. Even though hemp-
seed is far more nutritious than soybean in virtually all respects and al-
most as versatile, the typical reaction to hempseed as a food is that it has 
limited application beyond 
nut bars and cookies. I am 
convinced, however, that 
the potential for hempseed 
as a food ingredient in in-
dustrialized nations, and es-
pecially the U.S., matches 
or exceeds the potential for 
textiles. And for one simple 
reason: essential fatty acids 
(EFAs).” (Richard Rose, 
www.hempfoods.com) 

The author eats and drinks Canadian hulled hempseed daily, as the 
American cannot supply me my chosen diet.  This insanity is what we 
want to change.  The heath of the nation and world would benefit greatly 
with hempseed as a protein.  Lack of protein is a worldwide cause of mal-
nutrition, which slows development and learning and is not just a 
“developing nation” problem. 

 

Hemp For Building Materials Saves Trees:  Priceless 

When it comes to building materials, hemp saves trees.  The trees 
and forests are a huge carbon sink for greenhouse gas carbon dioxide 
and we need, as was suggested by Greenpeace in their 1988 book called 
GLOBAL WARMING, a worldwide moratorium on cutting trees.  Hemp 
can take over much of the slack by being able to produce wood four 
times faster than trees (See USDA Bulletin 404, 1916). 

Hemp building materials go way back in history to the first hemp fab-
ric tossed over a hemp rope to make the first tent.  And back to the Chi-
nese who developed wallpaper.  In history there was an “age of paper” 
where buildings were constructed of paper, including furniture.  Hemp 
for paper can help put a stop to the paper production of the rainforests 
around the world.  Each step in the hemp revolution will help reverse 
global warming. 
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www.hempfoods.com)
www.hempmuseum.org
www.hempfoods.com)
www.hempmuseum.org
www.hempfoods.com)


223  

USA Hemp Museum — www.hempmuseum.org 

 
 
 

 

  

 
Workman spraying Hempcrete®  

a hemp based concrete 

 
Inspecting high quality  

hemp rope 
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III. FINANCING THE HEMP REVOLUTION 
 

"Prohibition goes beyond the bounds of reason  
in that it attempts to control a man's appetite by legislation  

and makes a crime out of things that are not crimes.  
A prohibition law strikes a blow at the very principles upon 

which our government was founded”  
- Author Unknown 

 
Getting Rid of  Hemp Prohibition 

 
“Every dollar spent on prohibition enforcement means one less dollar 
that can be spent on alternative public policies such as national de-

fense, shelters for the homeless, or Congressional postal privileges.”  
- Mark Thornton, THE ECONOMICS OF PROHIBITION 

 
Financing the transition from fossil fuels to using hemp and of 

course other alternative energy sources will be made much easier 
when we look at the money saved by getting rid of hemp prohibition.  
The following article is from Drug War Chronicle, Issue #570, 1/30/2009, 
and shows the magnitude of the world cost of illicit drug trade and an 
idea of the money saved by legalization.   
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“Prohibition:  UN Drug Chief Says Black Market Drug 
Profits Propped Up Global Banking System Last Year 

 
Profits from the global illicit drug trade helped keep the international bank-

ing system afloat during the crisis that swept the global financial system during 
the second half of last year, the UN’s leading drug fighter said in an interview 
with the Austrian magazine PROFIL, which was made available Sunday.  Drug 
money was almost the only available capital for banks, said Antonio Maria 
Costa, executive director of the UN Office on Drugs and Crime (UNODC). 

Costa’s remarks came as the PROFIL interviewer questioned him about the 
size of the global drug market.  ‘If you look at agricultural markets, it is the most 
important,’ he replied.  ‘According to our calculations, the wholesale value of 
illegal drugs is more than $90 billion, in the range of world meat and grain trade.  
The street trade, we assess at a volume of over $320 billion.’ 

While profits from the illicit drug trade fund political violence by the likes of 
the Taliban or Colombia’s leftist FARC insurgents and rightist paramilitaries, 
they are finding their way into the coffers of the world banking system at a criti-
cal time, Costa said.  The drug business is one of the few global growth indus-
tries right now, he noted. 

‘The drug trade at this time could be the only growth industry, with little un-
employment,’ Costa explained.  ‘The money that is being made is flowing only 
partly back into illegal activities, in parts of Asia, Africa, and South America, 
where it is used to bribe politicians, buy elections, or finance insurgents, such 
as the Taliban in Afghanistan, the Tamil Tigers of Sri Lanka, or the FARC in Co-
lombia, for example. 

The rest of the profit, Costa said, ‘is fed into the legal economic circulation 
through money laundering.  We do not know how much, but the volume is im-
posing.  As such seen from the macroeconomic effect, this is simply bringing in 
investment capital.  There are indications that these funds also ended up in the 
finance sector, which has been under obvious pressure since the second half of 
last year.  In many instances, drug money is currently the only liquid investment 
capital, to buy real estate, for example,’ Costa continued.  ‘In the second half of 
2008, liquidity was the banking system’s main problem and hence liquid capital 
became an important factor.’ 

When pressed on just how this was accomplished, Costa responded:  ‘It 
appears that interbank credits have been financed by money which comes from 
the drug trade and other illegal activities.  It is naturally hard to prove this, but 
there are indications that a number of banks were rescued by this means.’  

Costa noted that money laundering controls put in place to stop drug traf-
ficking have ‘ironically’ resulted in drug traffickers sitting on large stashes of 
cash – the ultimate liquid financial instrument.  ‘To get around the electronic 
surveillance of bank transactions, now criminals stash their funds in cash sums 
which can be up to hundreds of millions of dollars.  This is the way they try to 
hold these funds liquid.’  There go those drug dealers propping up the global 
economy.  *end* 
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In the state of California, the CA Attorney general, in the summary to 
a failed legalization of hemp initiative, said that legalization of marijuana, 
which our initiative does, would amount to a savings of tens of millions of 
dollars in incarceration and supervision costs alone.  B.E. Smith, a late 
hemp hero, analyzed the total savings from legalization of marijuana at a 
billion dollars each year in California. 

In the report by Professor Jeffrey A. Miron, The Budgetary Implica-
tions of Marijuana Prohibition. “The report shows that marijuana legaliza-
tion -- replacing prohibition with a system of taxation and regulation -- 
would save $7.7 billion per year in state and federal expenditures on pro-
hibition enforcement and produce tax revenues of at least $2.4 billion an-
nually if marijuana were taxed like most consumer goods. If, however, 
marijuana were taxed similarly to alcohol or tobacco, it might generate 
as much as $6.2 billion annually.”  This saving and tax could total $14 bil-
lion per year from marijuana alone. 

Neither the Attorney General nor B.E. Smith, nor the above report 
was talking about the billions of dollars hemp would bring to California 
and the U.S.A. if marijuana was only legal.  This is an extremely important 
point.  Farmers will make the move to hemp a whole lot faster if the whole 
plant is legal and regulated for children and no one goes to jail for hemp 
or marijuana. 

Prohibition stifles the inventiveness that comes with freedom and 
knowledge.  The people of California dealt a death blow to prohibition of 
marijuana by claiming the uncontested right to medical marijuana.  
Twelve years, no contest.  Since prohibition ended in California and a 
window opened up to discovery, we have discovered and perfected Can-
nabis delivery systems for our collective and hopefully to all of the Cali-
fornians who need or will need them.  In the words of Thornton:  
“Prohibition is an extreme form of government intervention that has im-
portant implications on the entrepreneurial 
discovery process.”(*)  And just wait until the 
entrepreneurial discovery process get a hold 
of hemp’s projected 50,000 uses.  

Thornton states that the free-market so-
lution would have many benefits.  “This list 
covers many of the major benefits of the free-
market solution…These benefits can be sum-
marized as freeing up valuable resources, 
providing incentives for improvements, and 
eliminating the costs (both direct and unin-
tended of prohibition.”  
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The Free-Market Solution Benefits (Thornton) 
 
 A competitive price would ultimately free up resources for the con-

sumption of such goods as food, clothing, shelter, and medical care. 
 The profit motive would stimulate producers to introduce goods with 

characteristics that enhance consumer satisfaction.  Deadly products 
that survive in black markets would be eliminated.  Producers would 
compete by improving their products to meet the desires of consum-
ers.  The market for a particular drug, such as alcohol, marijuana, or 
aspirin would be characterized by diversified products.    

 As with any dangerous product, suppliers would prefer regular cus-
tomers who are familiar with the product, thereby reducing expendi-
tures on marketing and their exposure to liability law.  Suppliers would 
be no longer enlist the services of minors to retail their products. 

 Information about product availability, price, and product quality 
would be available.  Advertising would convey information about the 
unique features of a particular brand. 

 Producers would engage in product standardization, brand-name la-
beling, directions for use, product safety information, and so on. 

 The crime and corruption that result from prohibition, taxation, regu-
lations, and other policy options would be eliminated. 

 Government expenditures on law enforcement, prisons, and courts 
could be reduced.  Courts would not be as backlogged, prisons would 
be less crowded, and the police could concentrate resources on tradi-
tional crimes, such as murder, rape, and robbery.  These changes 
might help promote respect for law and order. 

 Individuals would be directly responsible for their own use or nonuse 
of drugs.  More resources and public attention could be devoted to 
education, treatment, maintenance, and rehabilitation. 

 Consumers would have access to the legal system to protect them 
against fraud and negligence on the part of the producer.  Producers 
would no longer have to resort to violence to enforce contracts and 
ensure payments.  Sales territories would be maintained by voluntary 
agreement rather than by violence.   

 Many of the products that have been prohibited have “legitimate” uses 
and were important products in the development of modern civiliza-
tion.  Legalization would allow for their use in these and other areas, 
and would promote general economic development.     

Hemp Empowers Prosperity—50,000+ Products For The Free Market 
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The End-Prohibition Solution 
 

In California we have the freedom and power 
to change in the State Constitution.  The people 
hold all the power.  The words are mandatory and 
prohibitory in the Constitution.     

We are a nation of enumerated rights and 
powers.  An example of this is the right to privacy.  
There is no federal enumerated right to privacy, 
so the people of California assumed that right out 
of thin air, using the Ninth and Tenth Amend-
ments of the U.S. Constitution.  Let me share the 
way Article I, Declaration of Rights:  Inalienable 
Rights, Section 1.,  of the California Constitution 
reads for me:  

“Richard M. Davis is by nature free and independent, and has certain 
inalienable rights, among which are those of enjoying and defending life 
and liberty; acquiring, possessing, and protecting property; and pursu-
ing and obtaining safety, privacy and happiness.” 

We can do the same thing for hemp as we did for medical marijuana.  
The California Legislature passed two hemp bills that were vetoed by 
Governor Arnold Schwarzenegger, who mistakenly believes that the fed-
eral government trumps state government.  Enumerated rights are limits 
on government.  If the government doesn’t have the enumerated power, 
that power is reserved to the state or the people.  Control over agricul-
ture is one of those powers that are up for grabs.  Look for it in the U.S. 
Constitution; Control over agriculture is simply not there (see U.S. v. But-
ler, 1936). 

If the Supreme Court decides in favor of North Dakota’s farmers we 
all win hemp.   If our California Hemp initiative passes, (see p. 230) Cali-
fornia will win and other states will follow suit.  If the Governor comes 
around and starts the hemp revolution in California, fine.  Please put the 
people’s initiative on the ballot for the people to vote on.  Same for the 
California Legislature which can also put our initiative on the ballot. 

Jack Herer and activists in the hemp movement have been circulat-
ing petitions for a comprehensive solution to prohibition for decades.  
This example of people power by initiative gives us a workable solution to 
all the problems caused by prohibition and opens up the economic dis-
covery process for our entire state.  We see, our vision is, hemp as the 
Trillion Dollar Crop. 
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Since this initiative will come up again and again until you see that it 
was a mistake to think that Richard M. Davis could be stripped of his inal-
ienable rights over a plant, I would like to present it in hopes you will go 
out of your way to sign the initiative, write the governor, or convince your 
legislator to put it on the ballot as is.  This is about more than money.  
This is a classic lesson in freedom, rights and power.  The initiative in-
vokes the Ninth and Tenth Amendment of the U.S. Constitution, and is 
solid like medical marijuana has been.  This is by far the best method of 
getting hemp and having it ac-
cepted by farmers and industry 
investment is to end prohibition.  
We need to end prohibition of Can-
nabis sativa.  We already have the 
right to obtain and use Cannabis 
for medicine, guaranteed by the 
people.  This is the right way for 
the people to exercise their power 
in this emergency climate crisis.  
You are being offered a solution to 
the madness of government prohi-
bition of something that belongs to 
you and me, simply because it was 
put here by the creator for our 
use. 
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Cannabis Hemp Initiative 
 

“Our mission is to qualify an initiative for the November 2010 general 
election to legalize the cannabis hemp plant.  This initiative will legalize 
industrial hemp, nutritional hemp and remove criminal penalties for the 
use of medicinal, spiritual and recreational cannabis hemp.   

We hope to raise sufficient funds to retain the services of a profes-
sional initiative qualifying agency, to acquire the necessary signatures 
needed to place our initiative on the ballot. 

California Hemp Initiative is a registered recipient committee, Cali-
fornia Sec. of State ID #1303604.  Donations can be made on our website 
(www.calhemp.org) or by calling Bud Duzy, Treasurer at (805) 402-1212.  

Below is the proposed wording of the 2010 California Hemp Initiative: 
California Cannabis Hemp Initiative 2010 
AN ACT TO AMEND THE HEALTH AND SAFETY CODE OF CALIFOR-

NIA: 
I.  Add Section 11362.6 to the Health and Safety Code of California, 

any laws or policies to the contrary notwithstanding. 
1.  No person, individual, or corporate entity shall be arrested or 

prosecuted, be denied any right or privilege, nor be subject to any crimi-
nal or civil penalties for the possession, cultivation, transportation, distri-
bution, or consumption of cannabis hemp marijuana, including: 

(a) Cannabis hemp industrial products 
(b) Cannabis hemp medicinal preparations 
(c) Cannabis hemp nutritional products. 
(d) Cannabis Hemp religious and spiritual products 
(e) Cannabis hemp recreational and euphoric use and products. 
2. Definition of terms: 
(a) The terms “cannabis hemp” and “cannabis hemp marijuana” 

mean the natural, non-genetically modified plant hemp, cannabis, mari-
huana, marijuana, Cannabis sativa L., Cannabis Americana, cannabis 
chinensis, cannabis indica, cannabis ruderalis, cannabis sativa, or any 
variety of cannabis, including any derivative, concentrate, extract, 
flower, leaf, particle, preparation, resin, root, salt, seed, stalk, stem, or 
any product thereof. 

(b) The term “cannabis hemp industrial products” means all products 
made from cannabis hemp that are not designed or intended for human 
consumption, including, but not limited to: clothing, building materials, 
paper, fiber, fuel, lubricants, plastics, paint, seed for cultivation, animal 
feed, veterinary medicine, oil, or any other product that is not designed 
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for internal human consumption; as well as cannabis hemp plants used 
for crop rotation, erosion control, pest control, weed control, or any 
other horticultural or environmental purposes, or example, the reversal 
of the Greenhouse Effect and toxic soil reclamation. 

(c) The term “cannabis hemp medicinal preparations” means all 
products made from cannabis hemp that are designed, intended, or used 
for human consumption for the treatment of any human disease or condi-
tion, for pain relief, or for any healing purpose, including but not limited 
to the treatment or relief of:  Alzheimer’s and pre-Alzheimer’s disease, 
stroke, arthritis, asthma, cramps, epilepsy, glaucoma, migraine, multiple 
sclerosis, nausea, premenstrual syndrome, side effect of cancer chemo-
therapy, fibromyalgia, sickle cell anemia, spasticity, spinal injury, stress, 
easement of post-traumatic stress disorder, Tourette syndrome, atten-
tion deficit disorder, immunodeficiency, wasting syndrome from AIDS or 
anorexia; use as an antibiotic, antibacterial, anti-viral, or anti-emetic; as 
a healing agent, or as an adjunct to any medical or herbal treatment.  
Mental conditions not limited to bipolar, depression, attention deficit dis-
order, or attention deficit hyperactivity disorder, shall be conditions con-
sidered for medical use. 

(d) The term “cannabis hemp nutritional products” means cannabis 
hemp for consumption by humans and animals as food, including but not 
limited to:  seed, seed protein, seed oil, essential fatty acids, seed cake, 
dietary fiber, or any preparation or extract thereof. 

(e) The term “cannabis hemp euphoric products” means cannabis 
hemp intended for personal recreational or religious use, other than can-
nabis hemp industrial products, cannabis hemp medicinal preparations, 
or cannabis hemp nutritional products. 

(f) The term “personal use” means the internal consumption of can-
nabis hemp by people 21 years of age or older for any relaxational, medi-
tative, religious, recreational, or other purpose other than sale. 

(g) The term “commercial production” means the production of can-
nabis hemp products for sale or profit under the conditions of these pro-
visions. 

3.  Industrial cannabis hemp farmers, manufacturers, processors, 
and distributors shall not be subject to any special zoning requirement, 
licensing fee, or tax that is excessive, discriminatory, or prohibitive. 

4. Cannabis hemp medicinal preparations are hereby restored to the 
list of available medicines in California.  Licensed physicians shall not be 
penalized for, nor restricted from, prescribing or recommending canna-
bis hemp for medical purposes to any patient, regardless of age.  No tax 
shall be applied to prescribed cannabis hemp medicinal preparations.  
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Medical research shall be encouraged.  No recommending physician 
shall be subject to any professional licensing review or hearing as a re-
sult of recommending or approving medical use of cannabis hemp mari-
juana. 

5. Personal use of cannabis hemp euphoric products. 
(a) No permit, license, or tax shall be required for the non-

commercial cultivation, transportation, distribution, or consumption of 
cannabis hemp.  

(b) Testing for inactive and/or inert residual cannabis metabolites 
shall not be required for employment or insurance, nor be considered in 
determining employment, other impairment, or intoxication. 

(c) When a person falls within the conditions of these exceptions, the 
offense laws do not apply and only the exception laws apply. 

6. Use of cannabis hemp products for religious or spiritual purposes 
shall be considered and inalienable right; and shall be protected by the 
full force of the State and Federal Constitutions. 

7. Commerce in cannabis hemp euphoric products shall be limited to 
adults, 21 years of age and older, and shall be regulated in a manner 
analogous to California’s wine industry model.  For the purpose of distin-
guishing personal from commercial production, 99 flowering female 
plants and 12 pounds of dried, cured cannabis hemp flowers, bud not 
leaf, produced per adult, 21 years of age and older, per year shall be con-
sidered as being for personal use. 

8. The manufacture, marketing, distribution, or sales between adults 
of equipment or accessories designed to assist in the planting, cultiva-
tion, harvesting, curing, processing, packaging, storage, analysis, con-
sumption, or transportation of cannabis hemp plants, industrial cannabis 
hemp products, cannabis hemp medicinal preparations, cannabis hemp 
nutritional products, cannabis hemp euphoric products, or any cannabis 
hemp product shall not be prohibited. 

9. No California law enforcement personnel or funds shall be used to 
assist or aid and abet in the enforcement of Federal cannabis hemp mari-
juana laws involving acts which are hereby no longer illegal in the State 
of California.  

10. Any person who threatens the enjoyment of these provisions is 
guilty of a misdemeanor.  The maximum penalties and fines of a misde-
meanor may be imposed. 

II. Repeal, delete, and expunge any and all existing statutory laws 
that conflict with the provisions of this initiative. 

1. Enactment of this initiative shall include: amnesty, immediate re-
lease from prison, jail, parole, and probation, and clearing, expunge-
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ment, and deletion of all criminal records for all persons currently 
charged with, or convicted of any non-violent cannabis hemp marijuana 
offenses included in this initiative which are hereby no longer illegal in 
the State of California.  People who fall within this category that triggered 
an original sentence are included within this provision. 

2. Within 60 days of the passage of this Act, the Attorney General 
shall develop and distribute a one-page application, providing for the de-
struction of all cannabis hemp marijuana criminal records in California 
for any such offense covered by this Act.  Such forms shall be distributed 
to district and city attorneys and make available at all police departments 
in the State to persons hereby affected.  Upon filing such form with any 
Superior Court and a payment of a fee of $10.00, the Court shall liberally 
construe these provisions to benefit the defendant in furtherance of the 
amnesty and dismissal provision of this section.  Upon the Court’s ruling 
under this provision the arrest record shall be set aside and be de-
stroyed.  Such persons may then truthfully state that they have never 
been arrested or convicted of any cannabis hemp marijuana related of-
fense which is hereby no longer illegal in the State of California.  This 
shall be deemed to be a finding of factual innocence under California Pe-
nal Code Section 851.8 et seq. 

III. The legislature is authorized upon thorough investigation, to en-
act legislation using reasonable standards to: 

1.License concessionary establishments to distribute cannabis 
hemp euphoric products in a manner analogous to California’s wine in-
dustry model.  Sufficient community outlets shall be licensed to provide 
reasonable commercial access to persons of legal age, so as to discour-
age and prevent the misuse of, and illicit traffic in, such products.  Any 
license or permit fee required by the State for commercial production, 
distribution or use shall not exceed $1000.00. 

2.Place an excise tax on commercial sale of cannabis hemp euphoric 
products, analogous to California’s wine industry model, so long as no 
excise tax or combination of excise taxes shall exceed $10.00 per ounce. 

3. Determine an acceptable and uniform standard of impairment 
based on performance testing, to restrict persons impaired by cannabis 
hemp euphoric products from operating a motor vehicle or heavy ma-
chinery, or otherwise engaging in conduct that may affect public safety. 

4.Regulate the personal use of cannabis hemp euphoric products in 
enclosed and/or restricted public places. 

IV. Pursuant to the Ninth and Tenth Amendments to the Constitution 
of the United States, the people of California hereby repudiate and chal-
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lenge Federal cannabis hemp 
marijuana prohibitions that con-
flict with this Act. 

V. Severability:  If any provi-
sion of this Act, or the applica-
tion of any such provision to any 
person or circumstance, shall be 
held invalid by any court, the re-
mainder of this Act, to the extent 
it can be given effect, or the ap-
plication of such provisions to 
persons or circumstances other 
than those as to which it is held 
invalid, shall not be affected 
thereby, and to this end the pro-
visions of this Act are severable. 

VI. Construction:  If any rival 
or conflicting initiative regulating any matter addressed by this act re-
ceives the higher affirmative vote, then all non-conflicting parts shall be-
come operative. 

VII. Purpose of Act:  This Act is an exercise of the police powers of 
the State for the protection of the safety, welfare, health, and peace of 
the people and the environment of the State, to protect the industrial and 
medicinal uses of cannabis hemp, to eliminate the unlicensed and unlaw-
ful cultivation, selling, and dispensing of cannabis hemp; and to encour-
age temperance in the consumption of cannabis hemp euphoric prod-
ucts.  It is hereby declared that the subject matter of this Act involves, in 
the highest degree, the ecological, economic, social, and moral well-
being and safety of the State and of all its people.  All provisions of this 
Act shall be liberally construed for the accomplishment of these pur-
poses:  to respect human rights, to promote tolerance, and to end canna-
bis hemp prohibition. 

End of Initiative 

www.thehia.org 
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The State of  U.S. Banking 
 

O.K., prohibition is dead; the initiative passed, the emerald hemp 
revolution is on.  Now what?  Not much if the present recession/ depres-
sion continues.  The banking system in the U.S., indeed the world, is such 
that we simply cannot depend on it to implement the hemp revolution 
which has got to be done for climate change.  Ron Paul has the right idea.  
Let’s have an audit of the Federal Reserve System of banking we have 
been stuck with for the past century.  Let’s get back to printing our own 
money which is then debt free money.  

I am not an economist but that may help in that my explanation of the 
banking system is basic but necessary to understand what the advan-
tages are of a state bank of which the State Bank of North Dakota is the 
prime example in the next section.   

Banks create money through debt.  This was explained in the film 
Zeitgeist, which was seen by millions of citizens.  The system of money 
creation through debt is called fractional reserve lending.  When used by 
the banks it is called fractional reserve banking. 

The following pages are from THE WEB OF DEBT:  The Shocking 
Truth About Our Money System and How We Can Break Free, by Ellen 
Hodgson  Brown, 2008.  Ms. Brown’s history of our money system is an 
excellent read and I encourage you to get a copy and digest its contents.  
I read this book aloud to my partner and marked paragraphs that had 
meaning for me.  Further explanation is in the book.  Please learn about 
our money system. 

 

 
 

The message for the economy is clear,  
legalize marijuana and we get hemp.   

 
We save money and we produce a resource  
we can live with and prosper from - hemp.  

www.hempmuseum.org
www.hempmuseum.org
www.hempmuseum.org


236  

USA Hemp Museum — www.hempmuseum.org 

THE WEB OF DEBT 
The Shocking Truth About Our Money System 

 And How We Can Break Free 
 

By Ellen Hodgson Brown, J.D 
 

“Henry Ford said it best:   ‘It is well that 
the people of the nation do not understand 
our banking and monetary system, for if they 
did, I believe there would be a revolution be-
fore tomorrow morning.’”  (p.xi) 

“Some people think the Federal Reserve 
Banks are U.S. government institutions.  They 
are not…they are private credit monopolies 
which prey upon the people of the U.S. for the 
benefit of themselves and their foreign and 
domestic swindlers, and rich and predatory 
money lenders…It makes and breaks govern-
ments at will.  - Congressman Louis McFad-
den, Chairman, House Banking and Currency 
Committee, June 10, 1932.” (p. xiii) 

“The modern banking system manufac-
tures money out of nothing…Bankers own the 
earth…if you want to continue to be the 
slaves of bankers and pay the cost of your own slavery, then let the bank-
ers continue to create money and control credit.” (p.2) 

“The entire U.S. money supply now consists of debt to private banks, 
for money they created with accounting entries on their books.” (p.2) 

“The following chapters track the web of deceit that has engulfed us 
in debt, and present a simple solution…the power to create money needs 
to be returned to the government and the people it represents…The 
‘Federal’ Reserve is not actually federal.  It is owned by a consortium of 
very large multinational banks.” (p.3) 

“The federal income tax was instituted specifically to coerce taxpay-
ers to pay the interest due to the banks on the federal debt.  If the money 
supply had been created by the government rather than borrowed from 
banks that created it, the income tax would have been unneces-
sary.” (p.4) 

www.webofdebt.com 
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“Today the debate over who should create the national money supply 
is rarely heard, mainly because few people even realize it is an issue.  
Politicians and economists, along with everybody else, simply assume 
that money is created by the government, and that the ‘inflation’ every-
body complains about is caused by an out-of-control government running 
the printing presses.  The puppeteers working the money machine were 
more visible in the 1890’s than they are today, largely because they had 
not yet succeeded in buying up the media and cornering public opin-
ion.” (p.8) 

“Popularly called “Greenbacks,” these federal dollars were first is-
sued by President Lincoln when he was faced with usurious interest 
rates in the 1860’s.  Lincoln had foiled the bankers by making up the 
budget shortfall with U.S. Notes that did not accrue interest and did not 
have to be paid back to the banks.”  (p.14) 

“The Populists (1890’s) argued that money should be issued by the 
government rather than by private banks.” (p.15) 

“I stand with Jefferson…and tell them, as he did, that the issue of 
money is a function of the government and that the banks should go out 
of the governing business. -William Jennings Bryan.”  ( P.15)  

“The Federal Reserve is commonly called the “Fed,” confusing it with 
the U.S. government; but it is actually a private corporation…It is owned 
by a consortium of private banks, the biggest of which are Citibank and 
J.P. Morgan Chase Company…The Federal Reserve, in short, is a total 
money-making machine.” (pp. 24,25) 

“To fund the War between the States, the Eastern banks had offered 
a loan package that was little short of extortion- $150 million advanced at 
interest rates of 24 to 36 percent.  Lincoln knew the loan would be impos-
sible to pay off.  He took the revolutionary approach because he had no 
other real choice.  The government could either print its own money or 
succumb to debt slavery to the bankers.”  (p.85) 

“Lincoln…eliminated slavery, established a national bank, and imple-
mented and funded national education, national transportation, and fed-
eral development of business and farming.  He also set very high tariffs.  
He made this common-sense observation:  

“I don’t know much about the tariff, but I know this much:  When we 
buy manufactured goods abroad we get the goods and the foreigner gets 
the money.  When we buy the manufactured goods at home, we get both 
the goods and the money.”  (p.87) 

“If the Nation can issue a dollar bond it can issue a dollar bill.  The 
element that makes the bond good makes the bill good also.  The differ-
ence between the bond and the bill is that the bond lets the money broker 
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collect twice the amount of the bond and an additional 20%.  Whereas the 
currency, the honest sort provided by the Constitution pays nobody but 
those who contribute in some useful way.  It is absurd to say our Country 
can issue bonds and cannot issue currency.  Both are promises to pay, 
but one fattens the usurer and the other helps the People.   -Thomas Edi-
son.”  (pp. 88,89)  

“Whosoever controls the volume of money in any country is absolute 
master of all industry and commerce…And when you realize that the en-
tire system is very easily controlled, one way or another, by a few power-
ful men at the top, you will not have to be told how periods of inflation and 
depression originate.”  (-President Garfield, 1881, p. 96) 

“In 1886, corporations were given the rights and privileges of 
‘individuals’ although they lacked the morality and the conscience of live 
human beings.  Their sole motive was profit, the sort of single-minded de-
votion to self-interest that in a live human being would be considered 
pathological.”  (p.102) 

“Today it is said 2% of the households own 80% of the world’s assets.  
Within this small elite, a fraction embedded in financial capital owns and 
controls the bulk of the world’s assets and organizes and facilitates fur-
ther concentration of conglomerates.” (-James Petras, 2007,  
p. 104) 

“As for you my fine friend,  
you’re a victim of disorganized thinking.  
You are under the unfortunate delusion 
that simply because you have run away 

from danger, you have no courage.   
You are confusing courage with wis-
dom.”  The Wizard of Oz to the Lion 

        The Wizard of Oz solved impossible 
problems just by looking at them differ-
ently.  The Wizard showed the Cowardly 
Lion that he had courage all along, 
showed the Scarecrow that he had a 
brain all along, showed the Tin Wood-
man that he had a heart all along.  If the 
Kingdom of Oz had a Congress, the Wiz-
ard might have shown that it had the 
means to pay off its national debt all 
along.  It could pay off the debt by turn-
ing its bonds into what they should have 
been all along – legal tender.” (p. 367)  
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The State Bank of  North Dakota 
 

A few words about the State Bank of North Dakota that has been 
around since in was instituted in 1919.  It is a model for an agricultural 
state like California, which we will get to in the next section. 

“In the meantime, what might get more traction because it would be 
closer to conventional banking practice would be for a state to buy its 
own bank, and charter it to advance credit for public purposes.  The bank 
could then issue ten times its deposit base in very low-interest loans, 
again using standard fractional reserve banking principles. 

Precedent for this approach may be found in the Bank of North Da-
kota (BND), the nation’s only state-owned bank.  BND was formed in 1919 
to encourage and promote agriculture, commerce and industry in North 
Dakota.  Its primary deposit base is the State of North Dakota, and state 
law requires that all state funds and funds of state institutions be depos-
ited with the bank.  The banks earnings belong to the state, and their use 
is at the discretion of the state legislature.”  (Ellen Hodgson Brown, J.D. 
THE WEB OF DEBT, 2008) 

How is the state bank working out for North Dakota?  Here is Ellen 
Brown again:  “According to a 2007 encyclopedia of Midwest states, 
‘North Dakota remains fiscally sound at a time when other state govern-
ments swim in red ink.’  The state’s education system is particularly 
strong.  While disruptions in capital markets have hampered student loan 
operations elsewhere, BND continues to operate a robust student loan 
business and is one of the nation’s leading banks in the number of stu-
dent loans issued.  North Dakota’s fiscal track record is particularly im-
pressive considering that its economy consists largely of isolated farms 
in an inhospitable climate.   Ready low-interest credit from its own state-
owned bank may help explain this unusual success.” 

The State Bank of North Dakota can do anything any other bank can 
do, including fractional reserve banking, by which any money put in the 
bank or credit issued by the bank creates money that can be loaned 
many times over as long as a small reserve is kept. 

“The Chicago Fed states:  [B]anks can build up deposits by increas-
ing loans and investments so long as they keep enough currency on hand 
to redeem whatever amounts the holders of deposits want to convert into 
currency.  This unique attribute of the banking business was discovered 
many centuries ago.  It started with goldsmith’s…” (E. H. Brown, J.D.) 
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The State Bank of  California 
 

What if California’s eighth largest world economy had its own bank?  
My question is why not?  We put our taxes, revenues, funds and fees, all 
our state money in the California Republic Bank (CRB or hold a name 
contest).  CRB sounds like CURB as in curb wasteful paying of interest to 
borrow for the state.  The more you borrow the more there is to do the 
work of the people.  “The bank’s earnings belong to the state.”  How 
much can you do with $100 billion in our CRB given fractional reserve 
banking? 

Think of 1% loans to agriculture, education and the movie industry.  
Think of 1% student loans.  Think of 1% small business loans.  I would use 
the California Republic Bank, knowing the money would help the state.    

“A more equitable and satisfying 
solution than taxing the people would 
be for the government to invest in pro-
ductive industries that returned in-
come to the public purse.  Affordable 
public housing that generated rents 
would be one possibility.  The develop-
ment of sustainable energy solutions 
(wind, solar, ocean wave, geothermal 
are other obvious examples.  Unlike 
scarce oil resources that are non-
renewable and come from a plot of 
ground someone owns, these natural 
forces are inexhaustible and belong to 
everyone.” (p. 431) 

And of course California Republic 
Bank could do as one of its purposes 
to loan money to farmers to produce 
hemp for energy, food, cloth, paper, 
building materials, herbal use and de-
velop the 50,000 estimated uses for 
the plant. 

A state bank is like the medical 
marijuana power we acquired from the 
federal government, doable through 
the initiative process that gives the 
people the power to make laws in  
California. 
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Curator’s Room 
 

I would like to end with a very short message.  Both President Obama 
and Governor Schwarzenegger have smoked marijuana as I have.  Mari-
juana like other herbs is given to us by God, the Creator, or Mother Na-
ture, however you believe.  Herbs belong to the people.  These are inal-
ienable rights, like life, liberty, and the pursuit of happiness. 

 

 
 

Pictured above is the USA Hemp Museum’s Mini-Hemp Museum.  
This teaching tool was designed to put hemp into the hands of leaders 
and educators.  Our museum is an activist museum, supporting the le-
galization of all hemp products and the 
freedom to grow the plant without restric-
tion.  President Obama was sent the Mini-
Hemp Museum.  President Obama has a 
copy of the first book in this series HEMP 
FOR VICTORY:  A GLOBAL WARMING SO-
LUTION.  And the second book HEMP FOR 
VICTORY:  THE WONDER HERB, is at the 
White House too.  Due to our economic cri-
sis, this book was pushed up in the release 
schedule.  Also scheduled for release in 
2009 in the Hemp For Victory series is 
Hemp Paper and Hemp City. Visit the Mu-
seum to order yours today. Our future will 
be glad you did. 
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     Tuesday, December 12, 2008 
 
Dear California Governor Arnold Schwarzenegger, 
 

It is a waste of our tax money to enforce 
cannabis prohibition when we have so much 
violent crime and a budget deficit. 

The U.S. Supreme Court this Monday up-
held the California’s 4th District Court of Ap-
peal’s ruling that patients enjoy a federally 
protected property right to their medical mari-
juana. 

The main point I would like to make here is 
that this federally protected property right also 
applies to hemp.  One strategy here is to re-
port this new ruling has changed your mind 
about hemp and the Feds, and for the cause of 
global warming you can now support industrial 
hemp.   

What we find in the aftermath of the 1937 Tax Act, is that agricultural 
production of Cannabis hemp was the probable big target of the law.  
Hemp (same species as marijuana, different variety) was poised to be-
come the first billion dollar agricultural crop in 1938.  Hemp has multiple 
uses: clothing, textiles, paper, fiberboard, clean biomass fuels, seed pro-
tein and oil, and plastics.  Hemp had 25,000 viable industrial applications 
in 1938.  We now estimate 50,000 uses for hemp.   Now with agricultural 
production necessary for medicine, what possible reason do we now 
have to prohibit farmers from growing hemp which may have a medical 
response, but can not even get you a little high?  

Our NAFTA trading partner Canada is now in its tenth year of grow-
ing hemp.  California would benefit greatly by being the first state to re-
turn hemp growing to the American farmer free of the drug war scare.  
To ignore the bigger picture is to languish in the mistaken belief that the 
federal government controls everything a state does through the inter-
state commerce clause of the U.S. Constitution.  Our state has the sixth 
largest economy in the world.  California would benefit greatly by forging 
ahead with hemp growing and research of industrial potential, which is 
allowed by Article 28, of the Single Convention Treaty on Narcotic Drugs 
(U.N.), 1961.  This is the very treaty on which our federal Controlled Sub-
stances Act is based.   
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All over the world and the United States, the truth about hemp and 
marijuana is flooding our information highways.  We must correct the in-
dustrial/political conspiracies, misinformation, and overall mistakes of 
the 1930’s and legalize hemp and marijuana.  Especially considering that 
“marijuana is one of the safest therapeutically active substances known 
to man,” as ruled by DEA law judge Francis Young, in September of 1988. 

To be ignorant of the history of Cannabis is to invite bad lawmaking.  
Cannabis sativa is a plant, not a synthetic compound.  Any plan to pro-
vide for “safe and affordable distribution...” must take into account that it 
must be grown as an agricultural crop.  Not all people have back yards or 
extra rooms in which to grow plants, or time to grow with a surprise ill-
ness.  Given that agricultural production is necessary, history suggests 
we look deeper into the reasons for the morass of law we find ourselves 
in now. 

The plant Cannabis sativa was illegally controlled by the govern-
ment, through lies and deception, in passing the Marijuana Tax Act of 
1937.  Depicted as the fatal and dangerous drug marijuana in the hear-
ings of this Act, Cannabis medicine had been used in western medicine 
since the 1840, and was known to have never been responsible for a sin-
gle death in 1927 medical literature.  Court review by the Drug Enforce-
ment Administration in 1988, stated, “Marijuana, in its natural form, is 
one of the safest therapeutically active substances known to man.” (DEA 
Docket #86-22).  Medical use in China started more than 5000 years ago. 

Finally, we have to look at the legal due process questions of putting 
people in jail for using such a safe, natural herb for personal recreational 
purposes, while allowing the proven poisons of alcohol and nicotine to be 
legal.  It is obvious to me from a public health standpoint that we would 
be better off by replacing both these death dealing drugs with a safer al-
ternative.  Competition not prohibition is the American way.  Prohibition 
of alcohol produced a black market, prohibition of marijuana produced a 
black market, and prohibition of tobacco will also create a black market.  
Regulation and freedom will reduce criminal activity, and return a valu-
able medicine called Cannabis to the California community.  And of 
course even the legal drugs are illegal for children. 

The barriers to industrial use of hemp for food, fuel, and fiber, dam-
age our environment, our farming industry, and our entire economy   
They must be removed at once.  I appreciate your taking whatever action 
is necessary to bring clarity and justice to this enviro-economical, consti-
tutional travesty.  I would also appreciate a written reply. 

 
Sincerely,  
Richard M. Davis, Curator 
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 An Open Letter to the President, Congress, Governors, and State Legis-
latures www.prohibitioncosts.org/endorsers.html 

 
We, the undersigned, call your attention to the attached report by Profes-

sor Jeffrey A. Miron, The Budgetary Implications of Marijuana Prohibition. The 
report shows that marijuana legalization -- replacing prohibition with a system 
of taxation and regulation -- would save $7.7 billion per year in state and federal 
expenditures on prohibition enforcement and produce tax revenues of at least 
$2.4 billion annually if marijuana were taxed like most consumer goods. If, how-
ever, marijuana were taxed similarly to alcohol or tobacco, it might generate as 
much as $6.2 billion annually. 

The fact that marijuana prohibition has these budgetary impacts does not 
by itself mean prohibition is bad policy. Existing evidence, however, suggests 
prohibition has minimal benefits and may itself cause substantial harm. 

We therefore urge the country to commence an open and honest debate 
about marijuana prohibition. We believe such a debate will favor a regime in 
which marijuana is legal but taxed and regulated like other goods. At a mini-
mum, this debate will force advocates of current policy to show that prohibition 
has benefits sufficient to justify the cost to taxpayers, foregone tax revenues, 
and numerous ancillary consequences that result from marijuana prohibition. 

Endorsing Economists 
Affiliations listed are only for purposes of identification. 

Friedman, Milton, The Hoover Inst., Stanford Univ. Akerlof, George A., Univ. of CA, Berkeley 
Smith, Vernon L., George Mason Univ. Aadland, David, Univ. of Wyoming 
Abrams, Burton A., Univ. of Delaware Acemoglu, Daron, Mass. Inst. of Technology 
Adamovich, Ljubisa, Florida State Univ. Adams, Earl, Alleghany College 
Afifi, Ashraf, Ferris State Univ. Akin, Rita M., Westminster College 
Albanos Jr., William, PSI Learning Institute Albrecht, William, Univ. of Iowa 
Alexander, Donald, Western Michigan Univ. Alexeev, Michael, Indiana Univ. 
Alger, Dan, Lawrence Univ. Allen, Joseph, Univ. of Georgia 
Al-Saji, Amer, Muskegon Community College Amos, Dave, Lorain County Community College 
Anderson, James, Boston College Anderson, Joan, Univ. of San Diego 
Andron, Geoffrey T., Austin Community College Arias, J.J. , Georgia College 
Ashenmiller, Bevin, Claremont McKenna College Averitt, George, Purdue Univ., North Central 
Awkward, Robert J., Middlesex Community College Baetjer, Howard, Towson Univ. 
Baillie, Richard, Michigan State Univ. Ball, Jennifer A., Washburn Univ. 
Ball, Christopher, Quinnipiac Univ. Ballantyne, A. Paul, Univ. of Col., Col. Springs 
Ballman Jr., Richard J., Augustana College Bandyopadhyay, Taradas, Univ. of CA, Riverside 
Barbier, Edward B., Univ. of Wyoming Barkley, Andrew, Kansas State Univ. 
Barnett, William A., Univ. of Kansas Barreto, Humberto, Wabash College 
Barrett, J. Douglas, Univ. of North Alabama Basu, Kaushik, Cornell Univ. 
Bathgate, James, Linfield College Batson, Tammy, Northern Illinois Univ. 
Bauman, Yoram, Whitman College Bayrak, Ergin, Univ. of Southern CA 
Beaulier, Scott, Mercer Univ. Beebe, Fred, Long Beach City College 
Benavie, Arthur, Univ. of North Carolina, Chapel Hill Bergstrom, Theodore, Univ. of CA, Santa Barbara 
Berman, Eli, Univ. of CA, San Diego Berndt, Colleen, George Mason Univ. 
Bilodeau, Marc, Indiana Univ.-Purdue Univ.  
Indianapolis 

Bina, Cyrus, Univ. of Minnesota 
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 Black, Stanley, Univ. of North Carolina Blackburn, McKinley, Univ. of South Carolina 
Blackwell, Calvin, College of Charleston Blanchard, Emily, Univ. of Virginia 
Blaszczynski, Andre, Tunxis Community College Bodenhorn, Howard, Lafayette Univ. 
Boudreaux, Donald J., George Mason Univ. Bradfield, James, Hamilton College 
Bradley, James, Univ. of South Carolina Brandle, Carole L., Kent State Univ., Stark 
Bratton, W. Kenneth, Oakland Community College Briggs, Paul, Windward Community College 
Brocas, Isabelle, Univ. of Southern CA Brock, Gregory, Georgia Southern Univ. 
Brown, Bruce, CA State Polytechnic Univ., Pomona Brown, Carl, Florida Southern College 
Bruce, Neil, Univ. of Washington Bryant, John, Rice Univ. 
Buck, Roland, Morehead State Univ. Bonham, Carl, Univ. of Hawaii, Manoa 
Burkett, John P., Univ. of Rhode Island Burnette, Joyce , Wabash College 
Butler, Michael, Texas Christian Univ. Butos, William N., Trinity College 
Caldwell, Bernard, Univ. of North Carolina, Greensboro Campbell, David, Whittier College 
Campbell, Noel, North Georgia College and State Univ. Campo, S., Univ. of North Carolina, Chapel Hill 
Caplan, Arthur J., Utah State Univ. Carlsson, Bo, Case Western Reserve Univ. 
Carrillo, Juan, Univ. of Southern CA Carrol, Thomas M., Central Oregon Comm. Col. 
Casson, Michael , Delaware State Univ. Cauble, William, Western Nebraska 
Chacksfield, Adam, Western Illinois Univ. Chakravorty, Ujjayant, Emory Univ. 
Chambless, Jack, Valencia Community College Chandrasekar, K, New York Institute of Tech. 
Chang, Chun-Hao, Florida International Univ. Charleston, Andre, 
Chase, James, Valencia Community College Chatfield, Walter , San Bernadino Valley College 
Chiappori, Pierre, Columbia Univ. Childs, Gerald, Rutgers, The St Univ. of NJ 
Chinn, Kenneth L., Southeastern Oklahoma State Univ. Chow, Gregory, Princeton Univ. 
Christiansen, Jens, Mount Holyoke College Christianson, Kenny, Binghamton Univ. 
Cima, Lawrence R., John Carroll Univ. Clark, Clifford, Univ. of Ill., Urbana-Champaign 
Cloutier, Norman, Univ. of Wisconsin, Parkside Coate, Douglas, Rutgers, The St Univ. of NJ 
Cockerill, Lee, CA State Univ., Fullerton Coe, Richard, New College of Florida 
Coelho, Philip, Ball State Univ. Collier, Boyd D., Tarleton State Univ. 
Collinge, Robert, Univ. of Texas, San Antonio Conger, Darius J., Ithaca College 
Connolly, Laura S., Univ. of Northern Colorado Connolly, Michael B., Univ. of Miami 
Cooper, John M., Minnesota State Univ., Moorhead Cooper , Solveg, Cuesta College 
Craft, Erik, Univ. of Richmond Craine, Roger, Univ. of CA, Berkeley 
Crawford, James, Valley City State Univ. Cronovich, Ron, Univ. of Nevada, Las Vegas 
Cuddington, John, Georgetown Univ. Cunning, Scott, Univ. of Georgia 
Currie, Andrew , Simon Frasier Univ. Curtis, Elizabeth, New England College 
Dadres, Susan, Southern Methodist Univ. Dakulia, Sami, Univ. of Alabama 
Dalton, Thomas , Southern Univ. at New Orleans Davidson , Richard H., Daytona Beach Com. Col. 
Davies, Ronald B., Univ. of Oregon Davis, Spencer, North Carolina State Univ. 
Davis, William L., Univ. of Tennessee, Martin Davis, Susan, Buffalo State College 
Deardorff, Alan V., Univ. of Michigan Delemeester, Gregory, Marietta College 
Deller, Steven, Univ. of Wisconsin, Madison DePinto, Alex, Univ. of Redlands 
Derrell, Robert J., Manhattanville College Desimini, William, Suffolk County Com. College 
Devault, James, Lafayette Univ. DeVera, Darlene, Miami Univ. of Ohio 
Dezhbakhsh, Hashem, Emory Univ. Diamond, Jr., Arthur M., Univ. of Neb., Omaha 
Dills, Angela, Clemson Univ. Dowlah, Caf, Queensboro Community College 
Dubin, Robin, Case Western Reserve Univ. Duncan, Kevin, Colorado State Univ. 
Dvorak, Tomas, Union College Easterly, William R., New York Univ. 
Eaton, Jonathan, New York Univ. Efaw, Fritz, Univ. of Tennessee, Chattanooga 
Elbaum, Bernard, Univ. of CA, Santa Cruz Elliott, Catherine S., New College of Florida 
Ellis, Howard, Millersville Univ. of Pennsylvania England, Richard, Univ. of New Hampshire 
Etim, Cosmas, Central Connecticut State Univ. Evans, Paul, Ohio State Univ. 
Falkson, Micky, Cornell Univ. Farley, Joshua , Univ. of Vermont 
Feinberg, Robert M., American Univ. Feipel, William, Illinois Central College 
Felix, David, Washington Univ. in St. Louis Ferderer, J. Peter, Macalester College 
Fink, Daniel, Cornell Univ. Finlay, Mark, Armstrong Atlantic State Univ. 
Flanagan, Robert J., Stanford Univ. Flander, John, Central Methodist Univ. 
Flores, Jaime, Chabot Community College Foldvary, Fred E., Santa Clara Univ. 
Formby, John , Univ. of Alabama Forti, Annette D., St. Univ. of NY, Old Westbury 
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Fox, John, Kansas State Univ. Franco, April M., Univ. of Iowa 
Frascatore, Mark, Clarkson Univ. Freiberg, L., Northeastern Illinois Univ. 
Frost, Marcia J, Wittenberg Univ. Frost, Mark, Southern Methodist Univ. 
Fudenberg, Drew, Harvard Univ. Galloway, T., Southwest Missouri State Univ. 
Gandhi, Alka, Lycoming College Garesche, Gay, Glendale Community College 
Gaston, Leonard, Central State Univ. German, Jeremiah, Towson Univ. 
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Gunrin, Oabe, Howard Univ. Habermalz, Steffen, Univ. of Nebraska, Kearney 
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Happel, Stephen, Oregon State Univ. Harford, Jon, Cleveland State Univ. 
Harris , Philip , Univ. of Wisconsin, Madison Hart, Oliver, Harvard Univ. 
Hassan, Seid, Murray State Univ. Hayward, Donald M., Mote Marine Laboratory 
Hegde, S. Aaron, CA State Univ., Bakersfield Hekm, Ali, College of Eastern Utah 
Hellings, Ian, Kankakee Community College Helms, Andrew , Univ. of Georgia 
Hemenway, David, Harvard Univ. Henderson, David, Hoover Inst., Stanford Univ. 
Herman, Eugene M., Moraine Valley Comm. College Herrendorf, Berthold, Arizona State Univ. 
Hiser, Rodney, Butler Community College Hite, Arnold, Charleston Southern Univ. 
Hlasny, Vladimir, Michigan State Univ. Hodges, Paul, Univ. of Texas, Permian Basin 
Hoftyzer, John, Southwest Missouri State Univ. Holland, Stephen, Univ. of N. C., Greensboro 
Holmes, James M., State Univ. of New York, Buffalo Honeycutt, Theresa, Edison College 
Horwitz, Steven, St. Lawrence Univ. Hoshmand, A. Reza , Daniel Webster College 
Howland, Frank M., Wabash College Hudson, Wade, Wagner College Staten Island 
Huff Stevenson, Mary , Univ. of Mass., Boston Huggett, Mark, Georgetown Univ. 
Ickes, Barry, Pennsylvania State Univ. Imrohoroglu, Selo, Univ. of Southern CA 
Ireland, Thomas, Univ. of Missouri, St. Louis Isaac, Alan, American Univ. 
Islam, Nurul, Univ. of Massachusetts, Boston Jam, Habib, Rowan Univ. 
Johnson, Jay A., Southeastern Louisiana Univ. Johnson, Laurie, Univ. of Denver 
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Hemp For Victory:  Volume V 
The Trillion Dollar Crop 

 
Now that you know  

the who, what, when, 
where, why and how  

of  the economics of hemp, 
‘hemponomics,’  

let’s get busy  
and use this plant  

to thrive in the  
Emerald Information Age 

of wisdom over greed. 
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