Hemp Australia Pty Ltd
Hemp Growing & Processing Innovation in Australia
Overview
The hemp fibre industry will succeed or fail on its ability to provide a constant supply of consistent
quality fibre and hurd at a competitive price. While the technical attributes of both hemp outer long
bast fibre and inner short fibre (hurd or shive) are considerable, some end use manufacturers are
reluctant to develop products that benefit from those attributes because there is no guarantee of
sufficient or expanding supply or a competitive price.
For example, the present world price for grade 2 fibre (suitable for non-woven textiles) set by
European production, is 20% higher in price than most other similar fibres. If the price of grade 2
hemp fibre was 20%-25% less than the present world price and a consistent quality and supply
assured, manufacturers could focus their processing and product development on the utilisation of
hemp fibres unique characteristics resulting in increased efficiency and further cost savings to the
manufacturer.
For every unit of demand for fibre one must grow, harvest, transport, process, store and sell four (4)
units of hurd. In simple terms four fifths (80%) of the time, labour and energy is expended on the
Hurd. Therefore it is crucial that markets and products are developed to utilise the hurd, and at a
level that are relative, in volume, to the consumption of the outer long fibre. The key to a successful
industry is how one manages and profits from the hurd and not just the fibre.
There are many sectors in present farm-to-finished product value chain that have both inefficiency
and waste. The following approach is designed to reduce those inefficiencies but maintain or increase
the profit within each sector. Obviously a company with the appropriate technology will stand to
benefit by maintaining/increasing profits and increased volume of production. This is where the
Greatest Opportunity Exists
Therefore, the aim of this paper is to outline ways in which one might achieve a 25%-30%
reduction in market price across the board, increase supply chain profits and increase the volume
of supply to meet potential demand.
Areas capable of greater efficiencies exist across the entire value chain, potential targets are;
1. 12% Lower cost of raw material by achieving a 20% higher crop yield.
2. 15% Higher proportion of fibre to hurd ratio in plant genetics.
3. 30% Lower cost of production in harvesting and handling to mill and
4. 25% Lower cost of Stage 1 processing “classification” of raw materials.
Before I go into these 4 points in detail I will give some background into both the Hurd and Fibre
pricing and production.
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Markets and Pricing
The present world price for grade 2 fibre (suitable for non-woven textiles) set by European
production, is €600/t and for clean dust free hurd €210/t ( from processing factory). This price has
been consistent for several years.
The price for other fibres (flax, kenaf, sisal, jute), used in similar applications has significant price
fluctuation due to supply peaks and troughs, however in general prices would be similar or 25% less
than the price of grade 2 hemp. Consequently hemp only makes up a small portion of the total supply
and is being blended with other fibres of different (lower or same) quality and price to meet existing
demand, eg auto part industry.
Blended fibres are not necessarily desirable due to a number of quality inconsistencies, handling and
preparation needs. Blended fibre composites require more weight of fibre in a product to make up
for those inconsistencies than if a single source of fibre. The need for blending machines and
fluctuation of supply and quality from all the fibre sources means that the products and the methods
of production is more expensive than if a single source of fibre was available.
If the price of grade 2 hemp fibre was 20%-25% less than the present world price (€480/t) and a
consistent quality and supply was assured, manufacturers would no longer need to blend fibres to
make a number of products. Manufacturers could afford to focus more of their processing and
product development on the utilisation of hemp fibres’ unique characteristics resulting in reduced
equipment needs (blending and other machines) and increased efficiency of production resulting in
further cost savings to the manufacturer.
It must be noted that the price paid to farmers is relative to the price they get for other crops grown in
the same season for a similar production cost. Hemp has different input needs and competes with
different crops in Europe to those in Australia. In so far as Europe is concerned both agricultural
production and processing attract substantial subsidies. This is in the order of €110/ha of crop
production and €90/t resulting fibre for processing.
In Canada the present fibre production is in effect subsidised by the Hemp Food Industry. Growers
in Canada receive a competitive crop income by growing hemp seed for the Nth America health food
market. The remaining hemp straw or stubble form the seed harvest (approx 2.5t/ha) can be bought
by fibre and hurd processing companies at a relatively low price as the main source of income is from
the seed.
The present form of EU subsidies will potentially reduce over the next 2 years; however, other forms
of subsidies will probably replace them. In Canada the hemp food market is expected to expand at
approximately 50% p.a. as it has done for the last 4-5 years. This will mean an ongoing supply of
seed crop stalk will be available but only at a rate relative to the food market.
Understanding Hurd.
While the intention over time is to lower the cost of fibre to enable a greater market volume, the
intention with Hurd is to increase it by a similar percentage. This can be achieved by finding
captivated high volume markets with specific needs that require the technical attributes of hurd.
Before going into this into detail here are some volume figures one needs to appreciate about the
hurd.
• Hurd makes up 70%-80% of the weight of stalk one grows, harvests, transports, process and
sends to market.
• 300ha of crop at 9.3t/ha 2,750 tonnes of straw resulting in 1,650 tonnes of hurd
• 1,650 tonnes of hurd is approx 15,000 M³ or a storage shed 50m long x 30m wide x 10m
high.
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•
•

A 40ft container of hurd can hold approx 75 M³ or 8.25. A 40ft container filled with fibre
will weigh approx 19 tonnes’ just under the weight limit for a 40ft container which is
approximately 20 tonnes.
If a container costs $2000 to deliver a 40ft container to a location the transport cost to product
weight for fibre is $0.10/kg and hurd is $0.24/kg. The percentage cost of transport to product
value for fibre is 10% and hurd 53%.

Clearly the cost of transport and storage for hurd is a major limiting factor and must be made more
efficient and cost effective. This aspect is only partially addressed in this paper, future papers will be
written about the hurd component dealing with the handling and transport as well as the market
development of hurd based products specifically.
SOLUTIONS and EFFICIENCIES
Potential efficiencies across the entire value chain, are;
1. 12% Lower cost of raw material by achieving a 20% higher crop yield.
2. 15% Higher proportion of fibre to hurd ratio in plant genetics.
3. 30% Lower cost of production in harvesting and handling to mill and
4. 25% Lower cost of Stage 1 processing “classification” of raw materials
1 Higher crop Yield (plant breeding and agronomic technologies)
As stated, farmers in the EU receive a €110 (AU$180) subsidy for every hectare of crop production.
The price paid for bales of hemp delivered to the mill in the EU approx €150/t. Yields in the EU are
approx 6t/ha. However comparing grower returns between different countries is somewhat
irrelevant. Price paid in each region must be pitched at a level that is relative to what will entice the
Farmer to grow hemp as compared to another crop.
In Australia farmers are payed $250/t for semi processed straw when delivered to the mill with an
average yield of 10t/ha or more. This rate makes hemp a reasonably attractive summer crop
alternative when compared to sorghum or corn but not better than cotton or poppies. However crop
returns fluctuate, whereas sorghum was $150/t a year ago, demand and supply conditions have seen it
rise recently to as high as $300/t. In the case of cotton the price has gone the other way. The only
way hemp can combat the competitive crop issue is to allow the price to fluctuate along with the
other crops or forward contract crops and lock in a price with farmers in advance. If advance price
fixing can be achieved it will obviously be better for certainty in supply to manufacturers.
There is significant room for crop improvement and higher yields and lower production costs. With
ongoing development in plant improvement and agronomic treatment we could achieve a 25%
increase in average yield from 10t/ha to 12t/ha. The mill price could then be reduced by 12% from
$250/t to $220/t yet still allowing for a 5% increase in grower earnings. This would make Hemp
even more competitive as an alternative to traditional crops.
Overall higher yields, through plant breeding, could be achieved in approximately 3-5 year time
frame. Lowering production costs could probably be achieved even faster.
Yield increase Efficiencies will be derived from :
• Plant breeding for higher bio-mass
• Better agronomic systems, planting, watering
• Targeted plant nutrient systems
• Reduced crop harvest loss/waste
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It will also be imperative that hemp production is promoted to farmers on its additional benefits such
as:
• Low risk for crop loss
• Rotation benefits
• Stable fixed price (buffer to fluctuations)
• Low cost to grow crop (crop in-puts)
• Potential for carbon credits for growing an industrial crop such as hemp
2 Higher fibre/hurd proportion (plant breeding and planting systems)
Temperate varieties of hemp stalk grown in the EU and Canada have a ratio of fibre to hurd of
approx 25% : 70%, whereas Tropical varieties of hemp used by EIL are 18% : 77% (all include 5%
loss). Using present market figures the Temperate varieties have a higher net value than Tropical
hemp (i.e. Temperate =AU$565/t, Tropical=AU$527/t of stalk using value AU$1,000/t fibre &
AU$450/t hurd).
These figures obviously promote the need for a higher fibre content in all varieties of stalk especially
Tropical varieties. A target of 35% stalk fibre content is achievable and some medium yielding
temperate varieties already have that. Breeding these characteristic into late flowering plants
(tropical) varieties is very possible and would mean an increase in stalk value of AU$538/t to
AU$620/t at present pricing structures.
Separate to the issue of plant breeding and increasing the fibre content in stalk is the issue of value of
the two main products. To that end it is entirely possible to attain an additional AU$150/t
(+AU$450=AU$600/t) for the hurd if the product and market development is implemented sooner
than later. The table below shows the effect of fibre/hurd ratio in relation to potential prices for
product. I have picked 5 different Price structures to illustrate the point of higher bast yields. Tonnes
yield per hectare does not enter into this equation but does plays a major part in grower returns.
Price Structure 1-5

3 Lower cost of production in harvesting and handling to mill ( PW System)
Before one can appreciate the efficiencies that the handling and processing system developed by Phil
Warner can achieve one must understand the farm to market processing and handling system
presently used by most companies, world wide. While the complete PW System is not presently
operational in Europe, China or Nth America, every segment has been proven and to a large extent
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those efficiencies documented. To make my point, the PW System is not just a concept; it is a
proven reality. Other new systems are being developed around the world, however there is no
“complete” new system yet in existence where a comparison can be made.
The three main areas of inefficiency in the existing systems are in (a) Field harvesting (b) Bulk
handling and transport to mill (c) Stage one feed into mill processing system. All of these elements
are addressed with the PW System and equate to a 30%-35% reduction in production costs and 20%25% reduction in the price of fibre and hurd to market. While there is only a slight increase in field
operation capital equipment costs (a) & (b) there is considerable (40%) reduction in capital
equipment at the processing and handling (c).
Existing technology and processes used
Existing technology to process bast fibres into the two distinctly different fibre fractions (bark &
wood) has not effectively evolved over the last 50 years. .
(a) Field Harvesting. Present harvesting systems for fibre require the crop to be cut down and dried
before baling. A typical high yielding crop will have stalk 4 mt (12 ft) long with a density of over 80
plants per sq mt (10-12 t/ha). Because of the density and length a special harvester is required to cut
the stalk down and then chop it into approx 0.5 mt lengths leaving it in a windrow for efficient
drying. If the stalk is not in the cut into 0.5 mt lengths will be too difficult to handle in the raking
process. The windrow is raked two or more times to dry the stalk down to 12% or lower and
dislodge all leaf matter before it is ready for baling. This process means 3 machinery passes, fuel and
labour.

(b) Bulk Handling and Transport. The windrows of dried stalk are compressed into large bales in
field, (round or square) in a similar way to other straw or hay crops. These bales have to be picked
up one at a time and put onto a trailer which then moves to a storage location on farm, then covered
with a tarpaulin or stored in a shed. This process means 1-2 machinery passes, fuel and labour.
Later these bales are loaded onto a truck by a tractor loader (1-2 at a time). The truck transports the
bales to the mill where they are unloaded and again stored under cover until they are again loaded
one at a time into the milling process. To transport 15 tons of bales to the point where they are being
processed takes 6 hours for 2 workers and associated equipment.
Due to the fixed location of the traditional mill the crop production must be within 75klm of the
processing location. The “fixed mill” issue will be dealt with later but needless to say this and other
issue dealing with distance to market or poor seasonal growing conditions has further implications to
overall efficiency, commercial risk and extra costs.
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(c) Stage 1 feed into processing system. The first requirement in milling these fibres is to prepare the
material by opening up the compressed bale or cut it into smaller sections so that it may feed evenly
and easily into the first stage of processing or decortication. Feed inconsistencies occur at this stage
mainly due to the difficulty in untangling the compressed stalk in the bales. This has a knock-oneffect at the first stage of processing, usually a hammer mill, where the feed rate alters significantly
resulting in stalk being over milled or under milled before going to the next phase. Presently the
world’s largest mill has a maximum input of only 6t/hr before the material moves onto the primary
processing phase.
Problems with the existing a, b & c technology/approach are:
• Cost of harvesting, handling and processing which translates to market price, expensive and
not competitive.
• Need for specialised harvester equipment with no alternative crop usage
• Harvested crop time lying in field risk, a major factor where the cutting, windrowing and
bailing is exposed to wether and potential spoiling or delays
• Bale double handling, farm loading and unloading-reloading and mill unloading and
reloading into stage 1 process
• A Centralised mill is exposed to supply problems, climactic and crop production changes or
market location shifts
• Through-put capacity of mill is limited by the compressed bale form presented at the in-put
stage.
• Extra distribution costs by having to move the hurd (low density material) from farm to mill
then mill to market.
The PW System by comparison.
(a) Field Harvesting. EIL harvests and processes to Stage 1 in the field. The crop is sprayed out
with a registered and benign defoliant. The harvester is a typical forage machine that can be
converted for hemp use in approx 4 hours. The conversion enables the harvester to strip, hammer and
cut standing crop hemp at a rate of 30t/hr. The stalk is decorticated to approx 70% in this process and
is cut into sections approx 100mm -150mmin in length. This material is shot into a Follow Buggy
drawn by a tractor which when full (approx 2t-3t) carries the material to Module Packing Machine on
the side of the field. This process means 2 machinery passes, fuel and labour.
(b) Bulk Handling and Transport. The Follow Buggy dumps the material to Module Packing
Machine which compresses the fibre and hurd into a 12 tonne block (solid hay stack) in
approximately 30-45 minutes. This machine is operated by one man. This system is similar to a
cotton module. A 12 ton module does not require special farm or mill storage and it can be left in the
field until required. The level of fibre separation from the hurd and length of fibre is specifically
designed to allow the Module to hold as a solid block for up to 6 moves.
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The module is loaded into a specialised chain bed truck in less than 10 minutes and can be off-loaded
in the same amount of time at the mill by one person. This process is equivalent to 2 moves. The
module is stored outside on a specially prepared pad. When the material is required for processing a
similar “chain bed” machine picks up the module and feeds the (already partly processed material)
into the Stage 1 process which in this system is “Classification” of fibre, hurd and fines.

In (a) & (b) there is a slight increase in capital outlay for equipment but on balance with the
traditional system it is minimal and is totally borne by the contractor not the grower.
(c) Stage 1 feed into processing system. As the raw material is already partly processed the input
capacity is significantly enhanced to between 10t-20t/hr and will achieve a consistent through-put
compared to the traditional mill feeding system where feed rate alters. Also as the primary process
has been achieved the amount of equipment (capital) and power required to drive it is reduced by
approximately 50% compared to traditional bale opening and hammer milling.

The following Table shows the Traditional System as compared to the PW System from those points
above in AU$.
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4 Lower cost of stage 1 “classification” of raw materials
Again it will be necessary to compare the two different methods to appreciate the efficiencies and
equipment and supporting infrastructure costs. This next section will be broken down into 3 parts,
(a) Processing stage 1 “Classification”, (b) Processing stage 2 “Fibre refining” (c) Logistics,
supporting infrastructure and costs.
The typical processing line in Europe for grade 2 fibre (non-woven) is a mechanical process, braking,
scutching and filtering as it progresses. These lines need to be fully enclosed and all dust is extracted
by an air pressure system as the dust is a health hazard with a max 2t/h capacity. .
Other 6t/hr processing lines do exist but mostly for paper pulp grade which contains up to 20% hurd
and is therefore less refined and not suitable for non-woven applications. In all EU mills the
“Classification” component and “Fibre refining” are incorporated into, or an extension of “the one
line” in the same location. This means all the raw material has to make the journey to the mill.
In contrast the PW System separates these two components for crop supply flexibility, transport and
cost efficiency reasons. The Processing stage 1 “Classification”, is done as close to the supply of raw
material as possible, even on farm. This is achieved by having a relocatable process that can be
erected and operational in 2 days. Because the raw material is already partly processed the
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classification process simply removes, cleans and packs ready for transport approx 50% of the raw
material, (most of the hurd, dust and fines). Ideally all dust and fines are spread back onto the
cropping land as a fertiliser. The hurd is packed into shipping containers ready for direct delivery to
the market. The fibre portion is remade into modules for transport to the second “Fibre refining”
phase in a centralised location.
The next section will deal with classification part only of both the European 2t/hr system and the PW
System for ease of comparison only.
(a) Processing stage 1 “Classification”
Conventional Processing stage 1 “Classification”
These systems all rely on bales of hemp straw. The first stage is to cut and then feed the straw into
the decorticator to separate the fibre and hurd. A stock conveyor serves to make the connection
between the feeder and the bale-opener.
The bale-opener is equipped with a conveyor at the entrance and an exit conveyor to feed the line. At
this stage conveyor under the bale-opener and hopper feeder transports all the loose hurd, the waste
and the straw, and the rocks and soil are extracted to a side line where the hurd is aspirated and
transported to a cleaning system.
The transportation is done by air. An air-separator puts the material in the cleaning system. This
way of transportation allows the removal of stones and other foreign material while aspirating.
The material on the main line enters and is broken by roller drum crimpers and passes then through a
first shaker and a first tooth drum. Then a conveyor and a shaker follow and afterwards the fibre
passes through four sets of equipment, each set composed of a fine tooth drum, an inclined shaker
and a horizontal shaker.
PW System Processing stage 1 “Classification”
The module is then picked up by an open Chain Bed type machine called a Module Feeder Buster.
The Module Feeder Buster carries the module of hemp to the first mill process stage and feeds the
module into the first stage mill processing equipment at a rate of 10t/hr but could do up to 20t/hr if
the main processing line was made larger.
The Classification Mill
The first step in the mill is to remove the free shives which reduces the flow-on material down by
50%. This is done by feeding the material through a rotating screen. As the free hurd dust and fines
fall Second process is to separate and or decorticate remaining fibre and shives.
Third process is to classify the remaining materials.
The end result of measures such as this will reduce labour and energy costs, capital costs on
machinery and reduce the unit processing cost by increasing throughput. This will mean a reduction
of up to 25% of the traditional stage one processing “classification” cost.
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The onward process, Stage 2 processing “fibre refining” at this point in time remain the same as the
existing technology. This process also needs further analysis. Techniques such as steam explosion,
enzyme separation and even ultra-sonic processing are being considered.
Summary
Regardless of the end processing technique, the area of production that presents the need for greatest
increase of efficiency is in the 4 points I have outlined. The methods I have illustrated are only my
view as to how the efficiency can be achieved and there may well be many other ways to achieve a
similar outcome. Regardless, the fact remains that the present methods are not as efficient as they
could or should be if the bast fibre is to become one of the fibre sources to supply a world looking for
more and more renewable resources.

Phil Warner
Hemp Australia Pty Ltd
PO Box 1227, Maleny 4552 Qld, Australia
Tel +61 7 54 999 249
Mobile 0412 162030
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