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Yorkshire Hemp Supply Chain Map

Section 1. Abbreviations

B2Bd Business to business

BHA 0 British Hemp Alliance

EIHA & European Industrial Hemp Association

FAO Stat 6 Food and Agricultural Organisation of the United Nations Statistics
CBD 8 Cannabidiol

R&D 06 Research and development

Rol 8 Return on Investment

SWOTS Strengths, Weaknesses, Opportunities, Threats

THC 0 Tetrahydrocannabinol

UNCT & United Nations Comtrade

USPA Unique Selling Point
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Section 2. Executive Summary

The UK/Yorkshire Hemp Sector

of the sector is made
up of

This equals

hectares

1,600

tonnes of hemp
is produced in Yorkshire

7~

680 tonnes 400 tonnes 220 tonnes
Straw Shavings Fibre Dust

2.1 Global Overview

The global industrial hemp * industry is growing but remains a niche category . As such limited
data isavailable on the sector . The global industrial hemp market  was estimated to be worth
the equivalent of £3.37 billion in 2019, with this value set to grow at a CAGR of 15.8% to 2027
according to data from Grand View Research.

Eurostat estimates that in 2019 c. 35,000 hectares of hemp were planted in the EU. Of this total,
France accounts fo r the highest volume of planted hectares at 42%, the equivalent of 14,550
hectares.

In 2019, 3.8 million tonnes of hemp and its products, (includin g hemp flower, oil, seed
cake/meal, CBD extract and fibre raw/processed) were exported globally, the equivalent of

£4.5 billion. The main exporter currently is India, who account for c. 1 million tonnes of exports
per year.

Within the UK, hemp production  is much lower than the EU area at c. 810 hectares. In 2019
UNCT, details that the UK imported 100,000 tonnes of hemp and hemp products, at the
equivalent of £150 million.  In the same year the UK exported c. 17,500 tonnes of hemp and
products. Hemp expor t data from the UNCT is significantly higher than the volume of hemp

1 Throughout this report, industrial hemp is referred to as hemp

PROMAR INTERNATIONAL
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that the BHA believes is currently produced in the UK. This indicates that potentially some of
the UK's exports could have been imported from another country prior to export (re-exportin g).

2.2 UK and Yorkshire Hemp Overview

The UK®&6s position within the gl obal hemp sector is 1
with hemp in 2020 according to data from the British Hemp Alliance (BHA) , accounting for just
2% of Eutotalpeds

Of this total Yorkshire accounts forc. 35 -40%oft he UK®&s pl ant ed,theequivalent r i al hen
of 280 & 320 hectares. With average yields around 4 tonnes per hectare it is estimated that
Yorkshire produces 1,600 tonnes of hemp per annum.

Hemp demand is on th e rise due in part to the significant environmental benefits the plant has
to offer , the most noted being:

1 It has an efficient carbon  sequestration structure resulting in its ability to successfully
capture and store atmospheric carbon dioxide, with the ab ility to store up to 22 tonnes
of carbon per hectare

1 Improve ssoil health and can be grown in a wide range of soil types and conditions

91 It has low input requirements in relation to herbicides, pesticides and fertilisers

2.3 Supply Chain Map

Desk research and in-depth business to business (B2B) interviews indicate that within the

Yorkshire hemp sector there are two main growers of hemp who together account for 97% of

the regions total hemp production, these being East Yorkshire Hemp and Harrison Spinks. The
remainder of the regi onds mdlescae farmers typicallsusimgrit@asvan by s
rotational cro p, although some are actively looking to increase their planted land.

Both growers have their own processing equipment in order to efficiently separate the hemp
plant into its main components: fibre and straw shavings /shiv.

The most valuable part of the hemp crop (presently) is the fibr e. Of the 1,600 tonnes of hemp
being produced in Yorkshire : 400 tonnes hemp fibre, 680 tonnes shiv and 220 tonnes dust.  The
remaining volume is typically lost durin g the processing stage , due to the removal of impurities
and drying to the ideal moisture level.

Currently, f ibre is most notably used as a mattress filler and on a smaller scale for non -woven
items such as vehicle seat coverings  and interiors . New opp ortunities for fibre include  use within
the construction industry as an insulation ~ material , or within the horticultural industry as a basket
liner for plants.

The shiv part of hemp has less monetary value associated to it but can be found utilised in a
variety of different products at present in Yorkshire including most notably , hempcrete a bio

organic building material. Other uses for shiv include animal bedding and biofuel briquettes.

During the hemp separation process dust is created which if collect  ed can be harnessed to
produce products such as hemp plaster or biofuel briquettes.

PROMAR INTERNATIONAL 3
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Overall , the hemp supply chain in Yorkshire  operates well despite its small scale. However |,
gapsinthe chain inregardto collaborationand technical manufacturing facili ties means that
there are areas of improvement  that can be to  made to further strengthen the sector.

2.4 SWOT Analysis

The detailed SWOT analysis identifie s a number of key areas where the sector present s gaps
and weaknesses , as well as details on how the sector can work together to strengthen their
position within the UK hemp sector, whilst also benefiting the local economy.

Strengths
1 Yorkshire holds a strong farming tradition
1 Hemp is adaptable and grow  son a wide range of | and types

1 The region hosts a number of recognised research institutes working on hemp -based
projects

1 The supply chain contains stakeholders with relative expertise in working with hemp
within both textiles and construction

I There is a consistent demand for hemp within the local area
Weaknesses
1 Hemp farming remains relatively small scale
1 There is a lack of viable processing facilities 0 particularly in terms of textiles
1 There is an overarching lack of government support towards the hemp industry

1 Areas of the supply chain are relatively dis -jointed with varying degrees of
collaboration

Opportunities
1 There is a growing demand for hemp globally

1 Hemp has a wide range of environmental benefits which fits in with current
sustainability trends

1 There are opportuni ties to develop more varieties of hemp

1 By products from the hemp processing sector can be utilised and sold on as products
in their own right

91 Yorkshire is renowned for its agricultural and textile heritage

1 Work is beginning on developing Yorkshire based pr ocessing/manufacturing facilities
for hemp

PROMAR INTERNATIONAL



Threats

2.5

Yorkshire Hemp Supply Chain Map

The Yorkshire and UK hemp sector lags behind the wider global market
There is no scale of production

UK legislation means that growers are unable to access the most lucrative part of the
hemp crop dits flowers and leaves

With a lack of data and no clear return on investment (Rol) the sector is perceived as
being a risky venture

Supply Chain Action Plan

The results of the desk research and B2B interviews indicated a number of clear opportunities
and next s teps for the Yorkshire hemp sector, these being:

f

f

Developing a collaborative working cluster across the whole supply chain
Encourage new grower entrants into the sector

Providing a proactive approachto altering UK hemp legislation surrounding the use of
he mp flowers and leaves

Strengthening and developing the existing processing/manufacturing facilities for both
the construction and textile industry

Developing opportunities for by product sales

Continue new varietal development research

PROMAR INTERNATIONAL
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Section 3. Overview

Promar International has produced this report for The Supply Chain Network and Grow
Yorkshire.

The report provides valuable insight  into the hemp industry and the development of a supply
chain map focused on the Yorkshire hemp sector

The report utilises two different research elements: desk research and B2Bresearch.

3.1 Desk Research

Desk research was undertakento  provide an understanding and knowledge of how the global
hemp sector operate s and where the UK fit s within this sector. In addition, information was
sought on countries that were offering best practice scenarios in relation to hemp and the key
environmental benefits that the crop offers.

3.2 B2B Research

The field element of our research involved conducting 20 interviews via the telephone and
Microsoft Teams with research institutes, growers, processors, consultants and manufacturers
across the Yorkshire region during January to February 2021.

Interviews were delivered using a semi structured topic guide whic h can be found in Appendix
1 of this report.

The companies spoken to are: Biorenewable Development Centre , Bio York, British Hemp
Alliance , Cultiva Kingdom, Fera Science , Future Fashion Factory , Haenep London , Harrison
Spinks, Independent Hemp Farmer , Kuilderd Consulting , Leeds University, Native Chartered
Architects , Omnia , Quantech Solutions , Sustainable Environmental Friendly Fibre , Tatham , The
Carbon Farm , Valley Northern , Yorkshire Hemp and UKHempcrete.

PROMAR INTERNATIONAL
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Section 4. Global Hemp Industry

4.1 Global Overview

Industrial hemp (Cannabis sativa L.) production has recently been the subject of increasing

interest around the world. Hemp is  a crop that has great versatility in its uses, among which it

has the ability to supplement or replace fibre or paper, i t has an abundance of  environmental

benefitsand isa potentially profitable crop that fits well into sustainable farming systems. Hemp

is one of the worldds oldest cultivated plants that
that originated most probabl  y in Central Asia over 3000 years ago.

4.2  Production

Data on production of hemp is inconsistent, however, Food and Agricultural Organisation

(FAO) details that in 2019 the global production of hempseed was 250,700 tonnes a decrease

from 317,500 tonnes in 201 7 when peak seed production was reached. Despite the decrease

in the production of hempseed in the last two years, the data from FAO indicates that the

hempseed market grew by around 32% in a period of 5 years. The main producing countries

of hempseedare Chi na and France that provided 31% and 22%
total production  over this period . There are other important countries like Chile and Russia, but

the volumes produced are around Sifee 2018 thele bashbee ml dds prr
no French volume data in relation to hempseed production.

Production and Top Producing Countries of

Hempseed
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Source: FAO Stat

Within the EU-28, in 2019 approximately 35,000 thousand hectares were under hemp
production , according to Eurostat. This is an increase of 15,000 hectares since 2015. France,

Germany, Lithuania, Austria and the Netherlands accounted for 8 0% of the total amount of
hectares under hemp production in EU  -28 over this period . France is the country with  the
largest amount of land for hemp production accounting for 42% of the total in 2019. Behind

this Lithuania accounted for 17% of the total.

PROMAR INTERNATIONAL 7
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European Hemp Production in Hectares
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4.3 International Trade

According to  United Nations Comtrade (UNCT) , over 3.8 million tonnes of raw hemp and hemp
products ( including hemp flower, oil, seed cake/meal, CBD extract and fibre raw/ processed)
were exported globally in 2019, this volume of exports isthe highest since 2015.

Global exports of hemp ha  ve remained relatively stable  in the period studied ranging between

3.2 to 3.8 million tonnes per year. India is the main exporter of hemp, on average over this
period, with the country provid ing 29% of total global exports, the equivalent of over 1 million
tonnes per year. Chinaist he second largest exporter of hemp accounting for 9% of the global
exports , with annual exports between 300,000 to 350,000 from 2015 to 2019. USA, Burkina Faso
and Ghana are important exporter countries and the volumes of hemp exports of each

country repre sents between 4% and 5% of the global hemp exports in the studied period.

Global Exports and Main Hemp
Exporting Countries

4.0
3
2 30
c
|9 2.0
< B — - o C
=10 [ || — L
=
0.0
2015 2016 2017 2018 2019
India . China USA
s Burkina Faso mmmmm Ghana World

Source: UNCT
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The world export market value of hemp in 2019 was estimated by UNCT at £4.5 billion, this is the
peak hemp value export inthe 5  -year period. Since 2015, the annual export market value of
hemp fluctuated between £4 to £4.5 billion per year. From 2015 to 2019 the global hemp export
value increased by approximately £0.6 billion.

Global Export Value
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Source: UNCT
In volume terms , India is the largest hemp exporter , accounting for 29% of the global export
volume. The main export destinations for Indian hemp are the Republic of Korea and Vietnam

representing 36% and 30% of the total respectively. Other Asian countries, Bangladesh and
USA are important countries for the Indian hemp e xports with a share between 4% to 10%.

India's Main Destinations of Hemp Exports

= Rep. of Korea = Viet Nam = Other Asia, nes = Bangladesh = USA = Other

Source: UNCT
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The second largest market of the global hemp sector is China with 9% of the volume of the

gl obal exports. Chinads main hemp market export is
the Chinese exp ort market. Hong Kong, Japan and Viethnam are all destinations for Chinese

hemp exports each country accounting for 13% to 15%.

China's Main Destinations of Hemp
Exports

¥

= Rep. of Korea = Hong Kong = Japan = Viet Nam = Other Asia, nes = Other

Source: UNCT

According to UNCT 17% of the USA hemp exports have Canada as a destination. This is the
most important marketf  or hemp exports followed by Yemen, accounting for 15% of total hemp
exports. China, Djibouti and Ethiopia are important markets for USA hemp exports each
country representing 5% to 9% of the USA total hemp exports.

USA's Main Destinations of Hemp Exports

m Canada = Yemen China = Djibouti = Ethiopia Other

Source: UNCT

The main global importin g country of hemp is the Republic of Korea with volumes varying from
400,000 to 600,000 tonnes per year accounting for 15% of global hemp imports from 2015 to
2019. The USA is the second largest hemp importing market, imports per year range between

PROMAR INTERNATIONAL 10



Yorkshire Hemp Supply Chain Map

200,000 to 230,000 tonnes accounting forc. 7% of the worl dbés tot al i mport
period.

Global Imports and Main Hemp
Importing Countries
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Import d ata indicate s that Italy, India and France accounted for 6%, 5% and 4% respectively
of the global hemp imports from 2015 to 2019, the volumes imported for each country varies
between 65,000 to 290,000 tonnes per year.

Global hemp imports value in 2019 was estimated by UNCT at £4.8 billion a decrease from 2018
when peak imports where achieved at £4.9 billion in the studied period. From 2015 to 2019 the
value of hemp imports increased £0.5 billion. Since 2015 the global hemp imports value range
between £4.3 to £4.9 bi llion.

Value of Global Imports
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Source: UNCT
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UK Position

Data on production of hemp in the UK is limited and contradictive . Data from the European
Industrial Hemp Association (EIHA) estimates total UK hemp production at 292 hectares , the
equivalent of 1% of the EU total ( approximately 48,420 hectares ) in 2018.

Europe Land Surface Use for Hemp Production in 2018 (Hectares)

Others
13%

FR
37%
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1,470

3,114

T

EE
7% 8%

1,500

a7 3,400

Source: European Industrial Hemp Association (EIHA)

However, B2B interviews indicated that there was a significantly larger area of land dedicated
to hemp production in the UK currently. Data from the British Hemp Alliance (BHA) indicated
that UK hemp production was  higher atc. around 2,000 acres (810 Hectares) in 2020. The BHA
estimates that the average production of hemp in the UK is a round 6,075 tonnes per year. If
data from the EIHA is accurate, it indicates that in the UKhemp land has increased by 518
hectares in 2 years.

Data from the BHA and from B2B interviews indicate that Yorkshire accounts for ¢c. 35 0 40% of
t he UK s mgpootiugtion, thesequivalent of 750 acres (320 hectares).

The exports of hemp products from  the UK reached 17,234 tonnes according to UNCTin 2019,
thswas t he c bighest expor® wlume since 2015.  This figure is higher than the total
volume of UK production and indicates that re -exports may have a part to play in the numbers.

The UK hemp market exports for 2019 w ere estimated at £151 million. India is the largest hemp
exporting market, in Europe countries like Spain, Denmark and Germany are the bi ggest
exporters, each market accounted for 3% to 4% percent of the total global exports since 2015.

The UK is far from these markets accounting for 0.4% of the total hemp exports in the studied
period.

PROMAR INTERNATIONAL
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Hemp Exports Volumes Top Markets

and UK
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The imports of hemp in 2019 to the UK were above 100,000 tonnes a decrease by approx.

60,000 tonnes from 2015 when peak import was reached at 163,389 tonnes. The import market

in the UK in 2019 was estimated at around £150 million. Since 2017, an increase in he mp imports

in the UK is noted with volumes increasing by 33,000 to 40,000 tonnes annually. The UK

accounted for 3% of the worl ddés hemp imports from 20
country, the Republic of Korea, accounting for 15% of the total hem p imports.

Hemp Imports Volumes Top Markets

and UK
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Environmental Benefits

The Environmental Benefits of Hemp

Hemp can store large

Hemp can be used to
clean up | re leleilx
chemicals

volumes of

up to Hemp holds benefits in crop rotations
22 tonnes

per hectare

yields by 10-20%

Hemp Hemp has low input
improves requirements, in
terms of herbicides,

fertilisers etc.

soil health

Hemp has significant potential as a multi -purpose crop with not only economic but also
environmental benefits through carbon sequestration (the process of capturing and storing
atmospheric carbon dioxid  e); improved soil health ; and phytoremediation (the ability of living
plants to clean up solil, air, and water contaminated with hazardous contaminants)

Carbon Sequestration Potential

Hempobés fast growth and devel opment ma k dgcsbiomass an ef f |
converter. As a high biomass crop grown for fibre, hemp can sequester large volumes of

carbon by photosynthesis and then store it in the pl
stored in the harvested hemp stem and less in the roots and leaves . Hemp production,

depending on final usage, can sequester up to 22 tonnes of carbon dioxide per hectare, -

more than other commercial crops or even woodland (Adensina et al.,, 2020)2. Alternatively,

it is estimated that 1.63 tonnes of CO2 is  sequestered , for every tonne of hemp grown.

The carbon sequestration potential of hemp production is significant across a range of end
products. Hemp is receiving increased appeal for its ability to capture large volumes of carbon

and to form part of circular systems, particularly in industrial usag e. Such cyclical systems aim
to eliminate waste and continuously reuse and recycle resources. Depending on the final use

2 Adesina, |., Bhowmik, A., Sharma, H. and Shahbazi, A., 2020. A review on the current state of
knowledge of growing conditions, agronomic soil health practices and utilities of hemp in the
United States. Agriculture , 10(4), p.129.
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of the hemp plant, this carbon can potentially be stored indefinitely. Such uses include
Hempcrete, a bio -composite building material,  a mixture of a lime -based binder and hemp.

Hempcrete is recognised for its ability to both offset a carbon -intensive building material and
simultaneously provide a long -term carbon store. The potential of hemp as a sustainable
building material is illus trated when comparing emissions versus raw materials with similar
properties. 198kg of CO2 is emitted to make one tonne of reinforced concrete. Its equivalent,

1m2 of timber framed, hemp  -lime wall (weighing 120kg), stores 35.5kg of CO2 after allowing
for the energy cost of transporting and assembling the materials.

Another upcoming use of hemp biomass is the production of biochar for soil applications.
These applications can improve soil carbon sequestration and reduce agricultural greenhouse
gas emissions.

Improved soil health

Hemp offers a viable alternative to other break crops such as oilseed rape and sugar beet.
Break crops are used by farmers to improve disease and weed control, as well as to improve

soil structure. Hemp grows in a diverse range of so il types and conditions. Optimum growth is
reached within well -structured, loam soils witha pH of 6 - 7.5. The physiology of hemp improves
soi l structure while also protecting and binding

150cm long helps remedia te compacted soils. This extensive rooting system also enables the
plant to recover nutrients ordinarily outside of the reach of most plants. These nutrients may
otherwise be lost from the field, leaching away into groundwater.

Hemp produces high quantiti  es of below -ground organic matter, which is returned to the soil
and decomposes, feeding nutrients back into the ground. This process builds soil organic
matter, further supporting carbon sequestration. As a result, this makes hemp a unique
alternative wit hin a crop rotation with winter cereals, which require high -quality, healthy soils.

Hemp also offers good potential for use as a phytoremediator d it can be utilised in cleaning
up hazardous chemicals and heavy metals from soil and water.

Low input require ments

There are several agronomic and environmental benefits of cultivating hemp in rotation with
other crops, with one of the greatest being its low -input requirement. Hemp therefore fits in
well with strategies for minimising inputs into farming systems.

Hemp grows at a high density and rapidly accumulates biomass, enabling the crop to smother

weeds successfully and therefore reduces reliance upon herbicides when in -situ.  Hemp
responds best to fertilisation prior to seeding, therefore once sown the plant requires little
fertilisation. As a result, fertiliser inputs are relatively low as application rates beyond 120 kgN/ha

hemp, shows that hemp has little response to additional nitrogen.

The low-input characteristics of hemp production also extends to the following crop within a
rotation. This makes hemp an excellent predecessor in a crop rotation, particularly before
winter cereals such as wheat. Hemp cover can suppress weed populations efficiently for the
following crop thereby reducing the need for herb icide inputs and enhancing soil health.
Studies have also illustrated that how the allelopathic effects of hemp can be beneficial within

a rotation. This is the function of chemical inhibition through release of substances into the
environment of certain o ther species @ acting germination or growth inhibitors. This has been

PROMAR INTERNATIONAL
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demonstrated by hemp serving as a nematicide (reducing pest nematode populations) for
crops that are susceptible to nematode infestation such as potato and maize.

The beneficial effects  of hemp to following crop yields have been quantified and the inclusion
of hemp in a crop rotation has been proven to enhance the yields of wheat in temperate
climates by 10 -20%. The physiological characteristics of hemp supports its ability to be grown
for several years in conventional monoculture without experiencing yield declines.

4.4 Best Practice Case Studies

Canada

Canada became the first G7 nation to legalise recreational cannabis use in 2018 . According

to the Canadian government in 2019 37,435 hectare s were under cultivation of industrial hemp

in the country. Since 2018 innovation and investors

hemp sector today is growing to provide secure supplies of hemp seed and raw fibre materials
for domestic and internationa | markets, as well as processed and value -added products like
cosmetics, hemp oils and hemp protein powder.

The federal regulations in Canada helps to create quality safety and accountability, as well as
ensuring that essential research continues. Hemp ca n be successfully grown under any
traditional Canadian production system, as it fits with typical rotation systems and can be sewn

into previous years stubble.

Hemps rapid growth rate means it can also be an excellent crop to grow under organic
production . Some producers, with shorter varieties will seed alfalfa and grass seed along with

the hemp in the Spring. The forage crop established in the shaded microclimate under the

hemp can be harvested without effect in the Spring when the hemp crops loses its | eaves and
is flattened.

The Canadian Hemp Trade Alliance undertake a wide range of research for its members on
topics such as innovation in the production system, information on seed rate s, cultivation
techniques, variety selection, insect, pest and disea se control. This knowledge investment in
the sector is why Canada is often referred to as a leading innovator in the sector.

China

China grows nearly half the worl dds IE&8$ hillion.Wdikep, wi t h
in the UK, leaves and flowers may be processed for CBD leading to a wider market potential .

China allows hemp growing in just 2 regions (Yunnan Province and Heilongjiang Province).
Universities in these growing regions in China have completed research into designing new
hemp varieties, thatare more versatile and efficient ~ with harvesting equipment, as well as new
technologies to generate fine hemp fibres.

The hemp textiles industry is large in China, as they have been producing the plant for fibre
production for many years . Once prohibition was lifted in 2010, the industry exploded and
expanded to include production of the seed too. An important marketin C hina is hemp seed
products such as hemp oil and protein. These are hugely valuable and are rich in
polyunsaturated fats and the perfect ratio of Omega 6 and 3. China also has a long history in

the medicinal use of hemp products (over 5000 years). In China, the main drivers for a renewed
interest in hemp is its traditional uses.

PROMAR INTERNATIONAL 16
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China is a huge player in the production and use of hemp in infrastructure and new
technologies, however due to the g o v e r n maetrict lingations , North America outpaces
China in overall CBD production. Hemp cultivars in the North of China are mainly introduced

from Ukraine, and the large flat farms here enable mechanisation of production. In the South

the cultivars are largely home  bred, and the mountainous land owes to more hand labour.

France

France in 2019 had 14,500 hectares under hemp production and is one of the largest world
producers of hemp, although very strictly controlled by European legislation. Th e plant can
only be commercially exploited if it contains less than 0.2% THC (the psychoactive substance).
It must also be a variety authorised by the French government. French hemp is intended for

industrial purposes with each part of the plant having a s pecific use. The hempseed is also
utilised in the food industry, when pressed obtaining an oil widely used in cooking and cosmetic
products.

France was traditionally an industrial producer of hemp, turning it into linen, rope, natural oil
and fabric. The market for industrial hemp in Europe accounted for a revenue share of 22.2%
in 2019 on account of its use in automotive parts, construction materials, textiles, and fabrics in
the form of fibres.

In addition, growing demand for hemp productsinthe fooda nd supplements, cosmetics, and
personal care markets is expected to drive the market growth over the next few years

Italy

The entry into force in Januar yprobhd@idghemp tultivatoatboy ds | aw
preserve biodiversity and reduce the environmental impact of agriculture ) promoted hemp

cultivation . Itsindustrial uses led to a sector revival, with more than 800 farms cultivating 4,000

ha in 2018 as an alternative to durum wheat, mainly in the regions of Toscana, Piemonte,

Veneto, Sicili a, Puglia, Emilia Romagna, Basilicata, Abruzzo, and Sardegna.

According to the latest industry estimates, hemp yields a profit of approximately £517/ha, while
durum wheat generates net earnings of nearly £258/ha. Approximately 80% of the Italian
hemp prod uction is destined to the food industry. The remaining 20% goes to the green
building, cosmetics, and nutraceutical sectors. The Italian Ministry of Health does not require

any authori sation to cultivate hemp plants containing a maximum THC content ranging from
0.2 to 0.6%.

According to law No. 242/2016, the Italian Ministry of Agricultural, Food, and Forestry Policies
shall all ocate a ma693,000uperyemuofioande regeérchi@nd development
projects related to hemp cultivatio n and processing.

Uruguay

Uruguay was the first country in the world to regulate the production of cannabis, both for
adult recreational, medical and industrial use, approved by Parliament on December 10, 2013,
which also created the Institute for Regulati on and Control of Cannabis (IRCCA), responsible
for implementing the regulation and controls related to the plant. The use of medical,
recreational or textile cannabis under certain circumstances was already in force in countries
such as Israel, Holland a nd some Eastern Europe. But Uruguay was the first to establish a
regulatory framework for all the plant's functionalities. The law and the granting of licenses to
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produce cannabis generated local and global expectations, allowing the development of
events such as Expo Cannabis and the arrival of numerous companies interested in investing
in Uruguay.

The business is very attractive for Uruguay, both because of the prices and the strong growth

in demand. Also, many countries authori  ze the importation of medi cal cannabis but not its
production. It can be said that this is the highest possible value -added chain of Uruguayan
agriculture. These possibilities, which go beyond the production of flowers, grains and seeds,

will burstin, once a volume of biomassisg enerated from what can be considered by -products:
leaves and stems and even roots.

All options require the availability of abundant raw material at an accessible price, which must

emerge as a by -product of the main products in value. Because of the early regulation of
cannabis for recreational and industrial use Uruguay developed structural competitive
advantages in areas like products regulation, development and good functioning of the

industry, high value exports for land -based products and traceability systems already
implemented to name some.
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Section 5. Supply Chain Map

Utilising desk research and in -depth B2B interviews with stakeholders , a supply chain map has
been developed which outlines the structure of the Yorkshire hemp supply chain.

Appendix 2 and 3 detail sthe individual stakeholders spoken to in order to develop the map ,
as well as the assumptions behind the map.

Yorkshire Hemp Su pply Chain Map

280-320
planted hectares
~1600
fonnes
production

2
main producers

and a number of
small scale growers

NB.
Volumes lost in
processing due to
removal of impurities,

Straw shavings/shivs Dust Filbre ~400 dr_viing fo idr:ol .
moisture confen!
~680 tonnes £80 ~220 tonnes £160 =
per tonne fonnes per tonne
Matting
A Hempcrete for
nimal . . .
Bedding EhGlifEr Biofuel Plaster Texfiles Mattresses Insulation horticulture:
construction briquettes £200/tonne hanging
£80/tonne .
£96/tonne basket liners,
grow pads
£88/tonne

Source: Promar International
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5.1 Production

The Yorkshire climate does not necessarily lend itself to dual hemp production (whereby the

hemp crop is also grown for its seeds).  For hemp to be grown for seed it must be harvested in
September/October and the weather at this time in the UK is not ideal for harvesting. As such
the leading growers in Yorkshire (East Yorkshire Hemp and Harrison Spinks) work collaboratively
to purchase h emp seeds from the South of France. They have been doing this for a number

of years and expect to continue to do so going forward. Working collaboratively means they

can gain economies of scale and purchase seeds at a better price.

Data from the BHA and information gathered from B2B interviews indicates that there is
between 280 and 320 hectares of hemp currently planted in Yorkshire. Thisis c. 35 0 40% of the
UKG6s tot al pl antings.

There are two main growers of hemp in Yorkshire, who together account fo r 56% and 41% of
the total hemp planted area in the region. The remaining 3% is made up of growers with much

smaller areas of land 9 typically not growing it as their main crop , but on rotation or on contract
Although some growers are actively looking t o increase their plantings and focus solely on
hemp.

Average crop yields vary by grower and those with more experience are typically seeing
higher growth yields of c. 4 8 5 tonnes per hectare. Thisisa typical yield rate when compared
to other European ¢ ountries. It is estimated that Yorkshire is currently producing 1,600 tonnes
of hemp per annum.

Although there is no quantifiable data to support, information gathered from B2B interviews
indicates that both of the major hemp growers in Yorkshire have inc reased their planted area
year on year over the last 3/5 years due to increased demand from the supply chain . In
addition, both growers indicated that they would like to double their current planted area over

the next five years as they forecast that dema nd from relevant channels will continue to grow

and evolve.

In order to develop the sector further  , new growers should be encouraged to enter the market.
Currently a lack of knowledge on the g r o wesides it regards to what to do with hemp as a
final cro p is the main barrier to entry.

5.2 Processing

Utilising data from the French hemp growersd associ a
interviews and desk research , it is estimated that of the 1,600 tonnes of hemp produced 680

tonnes is converted into straw  shavings/shiv; 400 tonnes becomes fibre; and 220 tonnes is dust.

The remaining volume is typically lost during the processing stage due to the removal of

impurities and drying to the ideal moisture level.

This stage of the supply chain has been  identified as being the weakest due to inadequate
facilities and a lack of investment. Processing facilities at the moment , meet current hemp
supply levels, however if growers increased production volume and greater demand came

from further down the suppl y chain the sector would struggle to fulfil all processing
requirements within Yorkshire.

Once hemp is harvested it goes through a process known as decortication whereby the crops
shiv is separated from the fibre. Currently both large -scale hemp growers h ave their own
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decortication machines on site to undertake this stage. These are large pieces of equipment
and costly in terms of investment , again a barrier to new entrants.

The B2B interviews indicated that there was a Yorkshire based decortication machi ne
manufacturer, Tatham Ltd. Currently th ey have two decortication faciliies  being utilised in
Yorkshire and one in Leicestershire . In addition , they are seeing growing demands in exports

to New Zealand and Canada. Tat hamds machine capacity is Ksor inpu
of up to 2,000 kg or 4,000 kg per hour. The capital investment required for the decortication
and cleaning equipment is significant at between £1 - £1.6 million. Small scale decortication

is not economic.

5.3 Channels

After the hemp has been separated through the decortication process it is ready for use within
a variety of different channels. Both the shiv and the fibre have a monetary va lue. Typically,
the fibre has a greater value due to its end usage channel having a greater value attached.

53.1 Fibre

Fibre is (currently) the most profitable part of the hemp plant in the UK. It can be used within
a variety of different end products ranging from woven and unwoven textiles, through to
mattress stuffing, insulation ad horticulture matting 3,

The Yorkshire area is historically well known for its textile industry 9 it used to be very much a UK
hub for the industry with an abundance of processin g facilities and the necessary skills amongst
workers. However, in terms of utilising hemp as a woven fibre within Yorkshire there remain
some key gaps, these being lack of processing facilities and lack of technical expertise.

OHemp textil e theUKlsfivelearghehindthose companies operating in
Europebod

OA |l ot of investment is needed in order to develop t|
fibres for textilesbo

As a result, hemp fibre is more frequently used in an unwoven capacity for things such as seat
covers in public transpor (dashbaand, dooi parel, boot ningcetcy ds. i nt er i
Situations where a more robust and sturdy fabric is required.

B2B interview s indicate that one major hemp grower in Yorkshire utilises their own hemp
production predominantly to develop fibre for use within mattresses. It provides the business

with a natural material for mattress stuffing, in comparison with other companies that utilise
manmade fibres for this process. As well as the environmental benefits in terms of carbon
capture , it provides added benefits to the user, as hemp is 10 x more absorbent than cotton

3 1t is important to note that the versatility of hemp means that there is an abundance of
different end channel options for the crop. However, the supply chain map and this report
have focused on those areas that w  ere highlighted within the B2B interviews as providing
viable opportunities for the Yorkshire hemp sector currently and in the near future.
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so works well in drawing moisture away  whilst sleeping , effectiv ely keeping you cool in summer

and warm in winter.

Other channels for hemp fibre that are currently being developed in Yorkshire include use
within the construction industry as a  form of insulation, or within the horticultural industry as a

basket liner to grow plants from.

53.2 Shiv

The O6woodd part of hemp, commonly referred to as

appealing than fibre and can frequently be described as a
viable uses through a range of channels.

by -product . However, it too has

Shiv can be effectively used as a green building material known as hempcrete by combining
it with a lime-based binder and water. Hempcrete is not as strong as concrete and as such

builders must have the necessary skills required to utilise it
However, hempcrete does provide a number of benefits as it

, using timber posts for strength.
isa good form of insulation, helps

improve carbon capture and works well in areas that suffer from earthquakes.

The use of hempcrete as a viable building tool has increased in popul arity over recent years.
B2B interviews with specialised Yorkshire construction that use hempcrete, indicate that they
had seen their usage of the product more than double over the last five years.

010 years ago we might have developed one building a year

using hempcrete, but over the

last five years this has increased to around two to four projects a year .6
These respondents also indicated that they expect to more than double their use of
hempcrete over the next five years. Either through upcoming projec ts or expected rising

demand forecasts.

oThere is more focus on environmental and sustainability now. Hemp as a crop has a lot of
environmental benefits & particularly in terms of the construction trade. As such demand can

only rise.

0

Shiv is al® currently used to a lesser degree for animal bedding and for creating biofuel

briquettes. Biofuel bri quettes are typically made from shiv, with a combination of waste hemp
fibores and hemp dust from processing lines. These elements are also compressed together
using a specialised machine to form the briquette . Typically, they are used in wood burning

stoves and offer average burn times of c. 90 minutes per briquette

533 Dust

During the decortication stage one additional by -product is hemp dust. Some stakeholders
are taking this by -product and utilising it within construction materials previously explored within

this section, in the form of plaster or biofuel briquettes.

In order to utilise the dust a separate piece of e quipment is needed in the form of a centralised
dust plant which brings all the dust together for further processing. This is a good way of adding

value to hemp by utilising what would otherwise be a waste product. In addition, it adds to
the overall env ironmentally friendly focus of the industry by ensuring that all parts of the hemp

plant can be utilised and re purposed.
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Section 6. SWOT Analysis

Yorkshire Hemp Supply Chain Map

In-depth B2B interviews provided a wealth of insight and knowledge to determine the
strengths, weaknesses, opportunities and threats (SWOT) encapsulating the Yorkshire hemp

sector. These are provided below in further detail:

STRENGHTS

+ Strong farmingtradition

+ Adaptable growing areas

+* Recognisedresearch
institutes

+ Expertise - construction
& textiles

* Hemp demandin local

supply chain

6.1 Strengths

Yorkshire is well renowned for its long

7N
l’ ‘:w
\_\ /,-‘
N S

WEAKNESSES

* Small scale hemp farming

+ Lack of processing

facilities

+ Lack of government

support

* Dis-jointed supply chain

D

OPPORTUNITIES

* Growingsector globally
* Environmental benefits
+ Varietaldevelopment

+ By product market

opportunities

* Provenance best practice

* Develop

processing/manufacturing

facilities

THREATS

* Sector lags behind EU and
global

* No scale of production

* Inability to access most
lucrative hemp market

+ Perceivedas a risky

investment

-standing farming background and traditions. It is often

perceived as being an agricultural hub within the UK. Although not specific to Yorkshire, the
adaptability and robustness of hemp means that it can be grown across a wide number of

areas that other crops will struggle.

viable commercial use for this agricultural land.

It grows well in the uplands area of Yorkshire, providing a

Across Yorkshire there are several globally recognised academic research institutes that have

teams and facilities focused o

Researc h institutes of note include:

n hemp research and development
supply chain. This is a key strength for the sector as the R&D helps to form a basis for the
progress of the industry and provides a backing/evidence base for

(R&D) throughout the
future

future potential investors.

1 Leeds University dresearching into developing hemp into a fibre suitable for use within
a commercial textile industry

1 Leeds University 8 Future Fashion Factory & a government funded organisation set up
to support the UK Fashion and textile industry, with particular focus on businesses in the
Yorkshire and Humber area.

1 York University & Bio Yorkd developing new varieties of hemp seed fo

market

r the global

Coupled with this is the fact that Yorkshire harnesses a wealth of expertise in terms of both the

textiles and construction industries.
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industry, which is something that researc  h institutes are keen to bring back into the spotlight
again by nurturing more young talent.

Skills and technology exist within in the region in regard to processing hemp into a woven
cotton like fibre but not on a commercially mass market size scale at present. Yorkshire also
has a strong foundation in terms of being able to process hemp into building materials such as
hempcrete, having architects who understand how to design building using the material, and
construction companies available who have the requisite skills to work with the material.
However, as with textiles this knowledge base is small and is yet to be proven on a wider scale.

It is clear from the B2B research that within the existing Yorkshire hemp supply chain there is a
fairly balanced level of supply and demand due to the niche and small scale of the sector.

The components exist, in terms of growers, processors, manufacturers, research institutes, but
further work is needed to strengthen the links between stakeholders and to develop a nd grow
the sector further.

There's a growing number
of farmers willing to grow
hemp in Yorkshire. Historically hemp has been grown in this region
(for rope making) and that gives us a good
starting base to develop that knowledge and

There are good levels of indlustry further.

expertise in Yorkshire for
growing hemp and

producing things from it
such as hempcrete. A lot of research has been

undertaken in Yorkshire
through its universities about
hemp.

Yorkshire is notorious for its
farming history.

Yorkshire is organised as an agricultural hub.
Hemp is a hardy crop and can grow in an
abundance of areas where other crops can’t
so provides more versafility.

We have a sfrong textile
industry, brand, knowledge
know how, infrastructure
and demand side.

6.2 Weaknesses

Although Yorkshire is a key area for growing hemp in the UK, its weakness remains that acreage

is small in comparison to the UK as a whole and on a wider scale in Europe. At present it is
estimated that Yorkshire a ccounts for c. 35 - 40% of total UK hemp production. This means that
in order to develop new opportunities and channels for hemp there needs to be larger scale
production to meet demand. One respondent estimated that in order to fully develop the
opportu nities in the textile industry for hemp on a commercial scale a viable pilot would need

c. 1,000 tonnes of hemp 8 this equates to over 60% of the regions current production.

There are a handful of stakeholders in the Yorkshire supply chain that are success fully
processing hemp for the construction, automobile, textile, and mattress industries. However as
with production, scale remains small resulting in costly processes that are more difficult to
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transfer to a larger scale commercially viable proposition.

Yorkshire Hemp Supply Chain Map

Data from the B2B survey indicates

that stakeholders feel that the basis is there to develop these supply channels but there is no

clear strategy on how they can take it from t

he small-scale level to a mass market output. In

terms of construction in part icular there needs to be further education along the supply chain
to ensure that there are adequate businesses who have the correct skills to work with

hempcrete.

Coupled in with this is the perceived lack of government support for the industry, meaning

there is no funding for the sector to undertake wider and extensive

R&D which would help to

provide a baseline understanding of potential opportunities for investors.

Legislation around growing hemp is cumbersome and perceived by interviewees as archaic,
pa rticularly when compared to other European and global countries. Presently industrial
hemp can only be grown under licence for its fibre and seed under the Misuse of Drugs Act

1971. All varieties grown in the UK must also comply by containing no more tha

n 0.2% of

tetrahydrocannabinol (THC). In other European countries industrial hemp is typically classified

as an agricultural crop.

Harrison Spinks, based in Leeds has successfully developed their own hemp vertical supply

chain, meaning they have complete

control from growing through to final usage. This works

successfully for the business but is not replicated in the Yorkshire supply chain overall,
particularly across different supply channels. Although some stakeholders are collaborating,
others are mee ting resistance and struggling to identify and develop relationships above and
below them in the chain. A united and collaborative supply chain will help to strengthen the

industry not just in Yorkshire but beyond.

There is a clear lack of

government support in

terms of growth of this
industry.

People are not prepared to
invest in the industry
because it is risky and there
are sfill gaps in opportunities
for full hemp plant usage.

There's no scale of
production to move the
industry to the mainstream.
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There's not enough processing
facilities (decortication
machines), existing ones are
close to full capacity.

We have an We don’t have

incomplete enough farmers
supply growing hemp in
chain. Yorkshire.

There is a lack of
technology and expertise
in dealing with hemp fibre.
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