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A natural biorefinery
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Total: 26,000 metric tonnes

Leaves

* Feed
* Pharmaceutical
* Tea & Infusions

Other

Total: 44,000 metric tonnes

Products currently being  researched

within Multiemp

Other products to be developed:

* Phytosterols and waxes (from fibre
processing dust).

o Uquid biofuels (from hemp residual

biomass).

Data from 2013, on 2010 harvest in Europe (EIHA 2013).
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Hemp Cultivation Area in the EU (ha) <.
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COLLECTION OF MARKET DATA HempConsult
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COLLECTION OF MARKET DATA HempConsult

Source: Hempro Int. (2017)
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In Europe the demand for Hemp seed has been increasing over the years and was at
about 18,000 metric tons in 2013. Estimates for 2015 see the market reach 21,000
metric tons (EIHA 2015). This is covered ca. 50% by domestic production and ca. 50%
by imports from China. From all seed used for food production ca. 50% are organic
certified and sold in the "bio-food" market (EIHA 2015).

EU production 6.000 7.000 6.000 5.500 7.000 9.000 9.000 11.500

- France na 6.500 4.500 4.000 5.000 7.000 6.000 7.000
- others n/a 500 1.500 1.500 2.000 2.000 3.000 4.500
EU imports* 10.000 9.700 10.800 11.500 10.000 9.000 9.500 10.000
EU exports™* 500 900 800 500 300 100 100 200

EU consumption 15.500 15.800 16.000 16.500 16.700 17.900 18.400 21.300
- Food 600 700 1800 2500 2.700 3.200 6.400 8.300
-Feed 14900 15.100 14.200 14.000 14.000 14.700 12.000 13.000

Development of European Hemp Seed Market 2008 — 2015

* Mainly from China, ** Exports of processed hemp seeds to North America
Sources: nova-Institut (2015) EIHA (2015), Eurostat (2015), Hempro Int. (2015)
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Results of the 2015 EIHA survey: Hemp Seeds ﬁ
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EU 2015: Production of 11,500 t, consumption of
21,300 t hemp seeds — main applications
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Hemp Seeds and Hemp Oil as Food

Hemp Oil - excellent and unique fatty
acid spectrum

Todays Hernp oil is typically a cold-pressed gourmet oil from mature well-
dried seeds. Its most unique nutritional feature is the “almost perfect” balance
of the omega-3 and -6 essential fatty acids plus the presence of two “higher”
omega-3 and -6 fatty acids, stearidonic acid (SDA) and gamma linoleic acid
(GLA) These offer known health benefits and are found in only a few other
vegetable oils — yet nowhere as balanced and tasty as in Hemp oil

A gross imbalance in the omega-3/6 ratio in the Western diet is now
considered an important contributor to the high occurrence of
inflammatory, cardiovascular, skin and even mental disorders. As a balanced
source of these fatty acids, Hemp oil and seeds can help reduce their
occurrence, in good taste.

Hemp Protein - high quality

Hemp seeds and seed cake flour contain a high quality protein. It is easily
digestible, and contains all essential amino acids in a balanced ratio that
satisfies the protein needs of adults. Commercially available protein flour
and powders are high in protein and dietary fibre. They are used in shakes
and smoothies, as well as for baking.

Minerals, Vitamins and other Micronutrients

Hemps seeds, nuts and flour also offer a bonanza of micronutrients that
are often lacking in our diet. These Hemp seed materials are good or even
excellent sources of magnesium, manganese, iron, zinc and potassium —
and of several Bl, B3 and B5 vitamins. Hemp seeds also contain significant
amounts of phytosterols and of tocopherols, ie. members of the Vitamin
E complex. Overall, the nutritional richness and culinary versatility of
Hemp seeds and their products make them an excellent basis for a healthy
diet and a range of food products.

Pictures: Hempro Int. (DE), HEMP SEED OIL EUROPE (UK)

Typical Nutritional Composition of Shelled
Hemp Seeds (per 100 gram)

Energy content: 580 kecal (2,430 kJ)

Fat: 45g

Protein: 35g

Total Carbohydrate: 8 g (Fibre: 6 g)

Ash: 6g

Selected Minerals and Vitamins (in percent of daily value, DV):

Phosphorus: 130 %

Magnesium: 150 %

Manganese: 450 %

Iron: 90 %

Zinc: 60 %

Vit B1 (thiamine): 90 %

Vit B3 (niacine): 30 %

Vit BS (panthotenic acid): 90 %

Vit E (tocopherol): 20 %

Fatty acid composition of Hemp Oil (Varies with hemp variety)

Unsaturated fatty acids: ~90 %
' Oleic acid (18:1 omega-9): 10-15%

Linoleic acid (18:2 omega-86, essential): 55-60 %

Alpha-linolenic acid (18:3 omega-3, essential): 17-20%

Gamma-linolenic acid (18:3 omega-6): 2-4%

Stearidonic acid (18:4 omega-3): 05-2%

Saturated fatty acids ~10%

The European Industrial Hemp Association (EIHA)

More information? Please visit our webpage: www.eiha.org

www.bio-based.eu



_ Typical Nutritional Composition of Shelled

Hemp Seeds (per 100 gram)

Energy content: 580 kcal (2,430 kJ)
Fat: 45¢g

Protein: 35¢g

Total Carbohydrate: 8 g (Fibre: 6 g)
Ash: 6g

Selected Minerals and Vitamins (in percent of daily value, DV):

Phosphorus: 130 %
Magnesium: 150 %
Manganese: 450 %
Iron: 90 %
Zinc: 60 %
Vit B1 (thiamine): 90 %
Vit B3 (niacine): 30 %
Vit B5 (panthotenic acid): 90 %
Vit E (tocopherol): 20 %

Fatty acid composition of Hemp Oil (Varies with hemp variety)

Unsaturated fatty acids: ~90 %
Oleic acid (18:1 omega-9): 10-15%
Linoleic acid (18:2 omega-6, essential): 55-60 %
Alpha-linolenic acid (18:3 omega-3, essential): 17-20%
Gamma-linolenic acid (18:3 omega-6): 2-4%
Stearidonic acid (18:4 omega-3): 05-2%
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Hemp seeds — food applications
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Hemp products of the year
2018
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B2/ MARKET SURVEYS AND ANALYSIS [%

Market Study
nova-Institute (Germany) in cooperation with
HempConsult (Germany) investigated the plagel Qi I

growing markets for Hemp Food Products.
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www.bio-based.eu/markets/#hempstudies
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The "Market Study on Hemp Food" based on a survey of
171 producers and traders of hemp food from 21
countries mostly from Europe and North America it
analyses and discusses the main market sections for
hemp foods, the so called “super foods”, “nutritious
“bio foods”. Additionally, it
comparisons to the market for other nuts in the

foods” and includes

European Union and the US.

A double digit growth rate is expected with demand
rising especially in food goods. A hemp seed market
potential linked to a penetration of 5% of the
European nut market would signify am added
market value of € 1 billion/year. Two major problems
are delaying the growth: government legislation and
lack of consumer awareness. (April 2016)

nova-Institute -19 -

Market Study on Hemp Food
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Market Study on Hemp Food

HempConsult
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Bio-based News — Daily news
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