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VISION
Our vision is for a thriving ecosystem of hemp-based 
industries that adds 700 million pounds to the UK 
economy and sequesters or displaces a million tonnes of 
CO2 each year.  

Farmers will plant hemp on at least 80,000 hectares of UK 
arable land as a profitable and soil-friendly break crop in 
cereal rotations with many growers adding value through 
on-farm processing of the crop at regional hubs. 

With excellent connectivity between growers, end users, 
researchers and regulators, the crop will be used as raw 
material in diverse markets to displace more carbon 
intensive resources within food, feed, construction, biofuel 
and bioenergy industries as well as textiles and high value 
health and wellbeing products. 

Founded on a robust evidence base, UK hemp-based 
products will be sought after in voluntary carbon markets 
and will play an important role in decarbonising the 
construction industry.

The UK will be recognised world-wide both as a leader in 
fast-track breeding of optimised hemp cultivars and as 
innovator in hemp processing.
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Industrial hemp is currently grown on a few hundred 
hectares in the UK. It has potential both as a low input 
break crop in cereal rotations and as a sustainable raw 
material for a range of industries, however, it faces a 
number of barriers:

 � Growers suffer from limited availability and expense 
of certified seed together with poor evidence on 
the performance of different varieties under UK 
conditions. The effectiveness of hemp in rotation with 
cereals for suppression of weeds and disease as well 
as sequestering CO2, improving soil organic carbon 
and enhancing biodiversity need demonstration and 
analysis so that growers can select the best variety for 
their purposes and access the opportunities arising from 
“carbon farming”.

 � Current use of hemp products is niche rather than 
industrial in scale.  Potential large scale users will not 
invest in hemp as a raw material because supply is 
insecure with limited numbers of producers. Producers 
will not grow at scale until the markets for their product 
are secure - Catch 22.

 � Connections are lacking between potential large scale 
users of hemp and the growing community as well as 
with research groups. Poor knowledge sharing means 
that opportunities for adding value before the farm gate 
are not adopted and innovation is slow.

 � Whilst the industry agrees regulation is important, the 
current licensing process is unwieldy, untimely and 
expensive for growers as well as limiting opportunities 
for UK processing of high value extractives.

 � The UK is world leading in the use of hemp in 
construction as well as the genetics of hemp secondary 
metabolism and seed oil composition but could lose 
this first mover advantage.

BACKGROUND 
AND CONTEXT

2



MARKET  
OPPORTUNITIES

Productive break crop  
Hemp can meet a pressing need for new break crops 
in cereal rotations, reducing the need for pesticides, 
suppressing weeds and enhancing yields of cereal 
crops. A conservative estimate suggests production of 
100kt seed and 600kt biomass from 80,000 ha in 2031.

Carbon farming  
Hemp can fix up to 22t CO2 per ha in above ground 
biomass whilst enhancing soil carbon and biodiversity. 
Hemp biochar for soil amendment or as co-
feedstock for AD or heat and power can help farms 
achieve net zero and income from ELMS or VCMs.

Value before the farm gate  
Processing of hemp at regional on-farm facilities 
for construction raw materials or food/feed/
health products can capture value before the 
farm gate, enhancing farmer incomes and 
growing the rural economy across the UK.

Food & feed  
The healthy profile of hempseed oil and protein is 
attractive for human and animal diets. Hempseed 
meal is well placed to meet exponentially growing 
UK markets for plant based ‘meat’ products, 
replacing imported soy as raw material.

Construction  
Some 5% of the UK’s carbon emissions arise from 
new construction and there is an urgent need to 
retrofit existing homes. Construction applications 
of hemp have been proven over twenty years and 
now need investment to scale up and fulfill their 
potential to decarbonise construction, displacing 
or sequestering over 0.5 mt CO2 whilst adding 
over £200m to the UK economy by 2031.

Textiles  
Hemp, with its strong but biodegradable fibre, is well 
positioned to replace plastics in non-woven products 
such as wipes. New technology to cottonise hemp 
fibre will open markets in woven textiles, avoiding 
the social and environmental drawbacks of cotton.

Composites  
The excellent weight and elasticity of hemp fibre 
together with a strength comparable to carbon is 
driving the use of hemp in the body work of cars. 
With some technology development, the wind 
industry could use hemp fibre in turbine blades

Health & wellbeing  
The UK is home to a thriving CBD industry 
generating sales worth £700m in 2021; 
oil from imported hempseed is already 
widely used in personal care products 
and pharmaceuticals founded in cannabis 
have UK markets of £1bn by 2025.

Bioenergy  
Whilst a low value application, bioenergy 
supplied by pelletted hemp biomass can 
be an accessible market that will drive 
increased acreage of hemp cultivation whilst 
displacing or sequestering CO2 from 2027.

Biofuel  
Hemp offers an opportunity to establish 
2G ethanol production in the UK for 
use in sustainable aviation fuel. 
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PROJECTIONS FOR HEMP 2022-31
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PRIORITIES FOR UK HEMP

Develop hemp varieties for a range of markets  
for instance dual purpose food & fibre crops to increase 
income for farmers; hempseed oil that is more stable and 
suitable for more food industry applications; reduce losses 
that arise from retting in the field; optimise levels of various 
secondary metabolites including THC and CBD; address 
emerging threats of pests and disease.  Farmers need 
reliable access to affordable seed for existing varieties and 
sources of seed for new varieties as they are developed.

Expand the area of land used for hemp cultivation  
which is held back by lack of evidence for performance 
of hemp under UK conditions, its nutritional needs 
& effectiveness as a break crop as well as data on its 
carbon and biodiversity impacts; crop establishment 
also requires optimisation. Key to expansion of hemp as 
a break crop is streamlining regulation of its cultivation.

Develop supply chains and processes for hemp products 
On-farm process development is needed for retting and 
decortication to release fibre and for fibre cottonisation 
as well as pelletting of biomass for bioenergy and use 
of biomass in AD & biochar. Lack of reliable carbon 
accounting is hindering access to the opportunities offered 
by Voluntary Carbon Markets (VCMs)and Environmental 
Land Management Scheme (ELMS). Poor connectivity 
between stakeholders leads to small scale supply, value & 
and innovation chains together with inefficient regulation.
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Potential of UK hemp 2022-2031

2022 2025 2028 2031

Advanced, non-GM 
breeding + UK seed 
production and 
distribution

UK field trials 
for crop yields, 
biodiversity and 
CO  capture

Codesigned RD&D 
for food, fibre, 
construction and 
biofuel

Communication 
and networking 
campaign to connect 
stakeholders

Pipeline of hemp 
varieties for UK 
industries

Diversified 
income from 
hemp 
cultivation

increased 
supply of raw 
materials

increased 
demand for 
hemp raw 
materials

Low cost, 
sustainable 
processes

Increased yields; 
rotation lowers 
inputs; access to 
ELMS and VCMs

Capture of value 
before farm gate; 
cheaper more 
sustainable 
processes

Better regulation, 
joined up supply 
chains, rapid 
innovation

Hemp processing small 

Hemp not optimised 
for UK; seed expensive 
and inaccessible

Crop performance, 
carbon and biodiversity 

unknown

Supply, value and 
innovation chains 

regulation

Farmer benefits
Hemp rotations reduce farmer 
inputs, increase soil carbon and 
enhance biodiversity 

ELMS, carbon credits and on-farm 
processing increase farm income

Net zero progress
CO  is captured in construction 
and biochar products
GHGs from aviation and energy 
displaced 
Meat in human diet displaced 
by hemp products

Health benefits
Better insulated, 
healthier buildings 

Healthy oils and grains 
for better diet

Economic benefits
High value manufacture of 
sustainable food, chemicals and 
materials adds value and 
creates good jobs across the UK
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Industrial hemp by 2030: industry vision

Growth trials 

Scale up

Plant breeding 

Innovative processing 

Bioenergy

Increase products on the market

Biofuels
Opportunities to 
establish 2G ethanol 
production in the UK 
for use in sustainable 
aviation fuel.

Biogas
Hemp biochar as a 
co-feedstock for 
anaerobic digestion 
can help farms 
achieve net zero and 
earn extra income.

Pelleted hemp biomass will drive 
increased acreage of hemp cultivation 
whilst displacing 200 kt CO2 from 2027.

The weight and elasticity 
of hemp �bre together 
with a strength 
comparable to carbon is 
driving the use of hemp 
in the body work of cars. 

Automotive

Hemp building 
products are 
predicted to have a 
value of >£200m and 
displace 1.3m tonnes 
of CO2.

Construction

Novel food products using hemp 
proteins and oils are displacing a 
range of high carbon food products.

Oils and Proteins
Oil from imported hempseed is already widely used 
in personal care products and pharmaceuticals, the 
UK market is estimated to be worth £1bn by 2025.

CBD and Medicines
New technology to cottonise hemp �bre will 
open markets in woven textiles, avoiding the 
social and environmental drawbacks of cotton.

Textiles
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Annex:
Commentary on projections 

1.  Area under cultivation of hemp
 � 250ha of seed crop being grown, accounting for >30% 

of the estimated 800ha hemp cultivated currently. 
Interviews suggest plans 1,000 ha for seed in 2022 
with licenses for 3* this area

 � 2024 Increase *4 as HEMP30 field trial results come 
out, availability of seed increases and the High Oleic 
Acid variety becomes commercial available

 � 2025, doubles again to 10 kha as farmers who have 
dipped their toe in 2024 increase their planting, 
knowledge on the effects on the soil emerges and 
markets for hemp increase and diversify

 � 2026 - 2030 15kha added each year driven by 
increasing markets for hemp and carbon markets.

2.  Yield – biomass
 � 2022 stakeholders estimated average retted straw 

yield of 5.5t/ha. This is conservative because a 
substantial proportion of the biomass is lost during 
retting.

 � 2023 -24 added a small yield increase of 0.5t/ha 
based on increasing experience of farmers combined 
with better knowledge and evidence from field trials

 � 2025-30 increases of biomass yield of 1t every 3 years, 
getting 8t/ha in 2030. This might seem ambitious, but 
there are several reports of yield of >15t/ha now. Set 
against this, however, I’m estimating that 50% of the 
crop is dedicated to oilseed and biomass yield from 
the seed crop will be lower and of lower quality.

3.  Yield – seed
 � 2022 - 23: estimate oilseed yield average of 1.5t/ha.  

This year growers in the North East of the UK have 
achieved 2t/ha so the estimate is conservative

 � 2024 - 30 assumed yield increases of 0.2/ha 
every two years achieving 2.4 t in 2030 through a 
combination of improved agricultural practice and 
new varieties entering the market

 4.  Area cultivated fibre vs oilseed %
 � 2021 30% of 800ha is cultivated for oilseed
 � 2022 - Lukie’s interviews suggest 1,000 ha hemp 

planned for 2022 will be harvested for oil. 
 � 2023 This increases to 50% as markets for hemp food 

and feed products increase sharply - for instance, 
if good hemp sourced their seed from the UK, that 
would create an instantaneous market. And new HOA 
oilseed variety is available for farmers

 � 2025 onwards, 50% of the are under hemp is 
cultivated for oil with the residual biomass being used 
for lower value applications such as biochar, biogas, 
bioenergy and biofuel

 � 50% of the area cultivated is fibre crop used in 
construction textiles and composites

5.  Yield of oil, protein, fibre and shiv
 � Seed - assume 30% of the dry weight is oil, 30% 

protein, 30% carbohydrate, 10% insoluble fibre- 
 � Fibre represents 25% of the dry weight of biomass 

(estimates in the literature vary and this is a 
conservative estimate)

 � Shiv represents 60% of the biomass
 � Dust from processing is 10% 

6.  Hemp used in food, feed and personal care 
 � Assumed that 100% of the oilseed is used in food 

and feed markets. Note that seed products may also 
be used in non-food markets - eg as drying oil or in 
personal care.

7.  Hemp used in bioenergy
 � 2022-23 assumed that just the dust is used in 

bioenergy ie 15% of the biomass available
 � 2024-27 50% of available biomass is used for 

bioenergy because this is a readily available market 
which requires little technical innovation to satisfy

 � 2028 - 31 this reduces to 25% of the available biomass 
as higher value applications become available.  Note 
that the total amount of biomass used in bioenergy 
continues to rise gently, it is only the that % reduces

8. Hemp used to manufacture bioethanol to be 
used in aviation fuel

 � This does not start until 2027 when a small amount 
is used for demonstration purposes. This rises to 
25-30% from 2029 as a small biorefinery becomes 
operational. This is based on the beta renewables 
plant in crescentino, Northern Italy, which produced 
40,000 t ethanol from 200,000 t biomass (mainly 
grass). You would expect a hemp based biorefinery to 
produce more ethanol per ton because it is richer in 
cellulose and hemi-cellulose and lower in lignin. Note 
that the plant will produce a range of byproducts - 
biogas, bioenergy and CO2.
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9. Hemp in used in construction
 � Insulation and hempcrete are being manufactured 

at a small scale already. Based on industry estimates, 
40% of the hemp that is grown is going into 
construction and will continue to do so until 2023. 
From 2024 the absolute mass of hemp used in 
construction will grow steadily but it will drop as a 
proportion of the biomass available. This is because 
bioenergy, which will have shorter lead times for 
deployment, will take up a large proportion of the  
biomass that is available from 2024. Construction will 
pick up to remain steady at around 30% of biomass 
from 2025 onwards

 � It was estimated that 20% of the hemp that is used 
in construction is insulation batts/boards and 80% 
is hempcrete - this is because around 25% of the 
biomass is bast fibre and 60% shiv. The fibre will have 
other higher value uses, at least in the long term.

 � Commercial figures, were used to calculate the  
mass of hemp needed to deliver the current 
insulation requirements.

10. Hemp used on farm
 � Estimate that about half of the hemp biomass that  

is produced in 2021 is used on farm, mainly for  
animal bedding. 

 � This % drops until 2025 (but the absolute tonnage 
grows gently), where it stabilises at 20% of the crop. 

 � Three main uses for hemp on farm are envisaged 
from 2025 - anaerobic digestion (AD) (35%) animal 
bedding (30%) and conversion to biochar for carbon 
markets and soil improvement(35%). 

11. Hemp used in textiles
 � Estimate that it will take five years to fully 

commercialise cottonised yarn production from 
hemp so production will start in 2027. Yield of yarn is 

likely to be low but the residues can be used for other 
purposes. Therefore the % of biomass used in yarn is 
quite low growing from 0.5% in 2027 to 2.5% in 2031. 

12. Hemp used in high performance composites
 � Use of hemp in high performance composites 

requires innovation which will take time.  A similar 
growth trajectory and amount used as for textiles has 
been projected.

13. Hemp used in wellbeing products
 � Based on FSA and industry data on quantities and 

numbers of people using CBD, UK consumption has 
been estimated at approx 150t pa 

 � Using CBD as a typical wellbeing product
 � assume regulation allows processing of UK  

grown hemp in 2024
 � it takes three years to ramp up production to  

this level

 14. Calculations of value of products in  
different markets

 � The price of products from hemp were estimated 
from interviews and prices advertised on the internet 
eg spot market prices and value calculated from the 
mass of hemp used in each market.

 � Where a product is made entirely from hemp - eg 
seed oil, the whole value of the product has been 
used. Where the product contains only a percentage 
of hemp, the value was multiplied by the % of 
hemp in the product on a mass basis eg hempcrete, 
is approx 30% hemp by weight so the value of 
hempcrete was multiplied by 0.3

 � Where products sequester CO2, eg building markets, 
an extra £100 was added for each ton of hemp used 
from 2025 onwards.

15. Displacement and sequestration of CO2
 � The basis of these calculations is very simple and 

needs the attention of a proper carbon accountant in 
Phase 2

 � For displacement, 
 � the carbon footprint of the hemp product is 

subtracted from the carbon footprint of the existing 
product for a given functional unit (eg an amount of 
energy or a square metre of insulation). Where no 
figures are available for hemp, a similar material is 
used as a proxy eg flax for hemp insulation. The mass 
of hemp used for that functional unit is worked out 
and the CO2 saved through use of the hemp product 
rather than the competing product calculated. 

 � For sequestration
 � 1 ton Biomass typically contains 0.4 t carbon and 

1 ton carbon represents 4 ton CO2 so each ton of 
biomass sequesters approximately 1.6 ton CO2

 � The mass of hemp that is used in the building 
product is multiplied by 1.6 to give the tons of CO2 
that are sequestered

 � Note that this does not take account of GHGs that 
are emitted during cultivation and processing of  
the hemp

Abbreviations
AD anaerobic digestion

CBD cannabidiol

ELMS Environmental Land Management Scheme

GHG Greenhous Gas Emission

GLA gamma linlolenic acid

HOH High Oleic Acid Hemp

THC Tetrahydrocannabinol

VCM Voluntary carbon market
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The legacy of the hemp-30 project is the 
Hemp Special Interest Group (SIG) co-
ordinated by BioVale, (team within BDC). 
The SIG will facilitate connections across 
the multiple supply chains related to 
Industrial Hemp, from growing through to 
final products and markets to optimize the 
growth of the UK Industrial Hemp sector.

For more information on the hemp SIG 
and how to join, visit our website:
biovale.org/what-we-do/ 
business-support/ 
hemp-special-interest-group

Contact the hemp SIG at:
Caroline Wilcock,  
Stakeholder Engagement Manager, 
Biovale
Email: info@biovale.org

Project Lead:
Ian Graham 
University of York

Partners in hemp-30:

Funded through government’s 
£1 bn Net Zero Innovation 
Portfolio (Aug 21 - Feb 22)   

https://www.biovale.org/what-we-do/business-support/hemp-special-interest-group/
https://www.biovale.org/what-we-do/business-support/hemp-special-interest-group/
https://www.biovale.org/what-we-do/business-support/hemp-special-interest-group/

