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NNFCC

Å UK Centre for renewable fuels, energy and materials

ï Biofuel - Construction Materials

ï Bioenergy - Polymers

ï Biogas - Chemicals 

Å Working across entire supply chain;

ï Agriculture - Government

ï Industry - Media

ï Academia - General public
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Key Questions?

Å What are the drivers?

Å What are the opportunities?

Å What are the issues?

Å Where should we focus for the future?
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Renewable Energy Directive (RED)

Å Mandatory EU target of 20% renewable energy in overall energy 

consumption by 2020

ï Heat, power and transport fuels

Å National targets:

ï UK target of 15% renewable energy by 2020

ï Equates to around 265 TWh

Å Interim targets set ïUK:

ï 4.0% by 2011/12

ï 5.4% by 2013/14

ï 7.5% by 2015/16

ï 10.2% by 2017/18
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UK Renewable Energy Strategy (RES)

Å National Action Plans to be submitted to Commission by June 2010. 

ï UKôs Action Plan is the RES

Å In 2008 consultation, Government estimated that meeting overall target 

would require the following to come from renewable resources;

ï 32% of electricity [4.4% in 2006]

ï 14% of heat [0.6% in 2006]

ï 10% of transport fuels [0.8% in 2006]

Å Biomass would account for around 60% of renewable heat and 15% of 

renewable power. This means increasing;

ï Biomass power from 6 TWh to 18 TWh

ï Biomass heat from 4 TWh to 55 TWh
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How will the 15% target be met?
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Support Mechanisms

Å Renewable Transport Fuels Obligation (RTFO)

ï Introduced 15th April 2008

ï Obligation to include increasing volumes of biofuel in all fuels

ïRewarded through RTFO Certificates (buyout for non-compliance)

ïDuty differential until April 2010

Å Renewables Obligation (RO) ïsupporting renewable power generation

ï ROCs ïreward according to efficiency and feedstock type

ï Feed In Tariff (FIT) ïdue April 2010, for small-scale generation

Å Renewable Heat Incentive (RHI) ïsupporting renewable heat 

ï Planned from April 2011

ï Tariff-based mechanism
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Opportunities for UK agriculture

NNFCC Priority Sector UK Crop Land area 

required (UK)

Potential for 

adding value

Bioenergy - - -

- Biofuels ) * * * * * * * * *   

- Biomass ) * * * * * * * *

- Biogas ) * * * * * * * *

Polymers & Chemicals ) * * * *

Building Materials ) * * * * * (*)

Pharmaceuticals ) * * * * *

Biolubricants ) * * * *
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Biofuels

- renewable transport fuel derived from biomass 

9
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What are Biofuels?

Å 1st Generation Technologies now established

ï Biodiesel - rape, sunflower & imported oils such as palm, 

soya

ï Bioethanol - sugar cane and corn predominant in the 

Americas; emerging production in the EU from wheat and 

sugar beet

Å Usable in current cars and with existing infrastructure

Å Relatively inexpensive

BUT

Å Not best possible greenhouse gas saving

Å Not optimum use of limited land resources

10
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Renewable Transport Fuels Obligation

Petrol Diesel

Estimated demand

(2013/14)
21.5 million tonnes 22.5 million tonnes

5% by volume 

(RTFO ï2013/14)

1.4 billion litres 

bioethanol

1.35 billion litres 

biodiesel

Feedstock Wheat Oilseed Rape

Feedstock volume 

required
4 million tonnes 2.8 million tonnes

Feedstock yield 8 tonnes / ha 3.2 tonnes / ha

Land required 500,000 ha 870,000 ha

11
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2nd Generation Biofuels

Å 2nd generation fuels will not use food ingredients 

but biomass from a wide variety of sources e.g., 

energy crops, agricultural wastes ïgasification 

processes can even use MSW and sewage sludge

Å 2nd gen ethanol affords an identical product to 1st with 

better environmental credentials

Å 2nd gen diesel in addition to environmental 

improvements      offers a wide added value 

product range, e.g. heat, power,   fuel, chemicals 

12

Bioethanol

Biodiesel

SunFuel

Á1,300 litres/ha

Á4,046 litres/ha

Á2,500 litres/ha
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Biomass

- organic materials, either directly from plants or indirectly 

from industrial, commercial, domestic or agricultural 

products used to generate renewable heat and / or power

13
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Biomass energy

Applications iné

Å Biomass boilers

Å District heating

Å CHP

Å Co-firing

14
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Agricultural feedstock options

Å Short Rotation Coppice (SRC)

Å Miscanthus

Å Cereal straw

Å Rape straw / meal

Å Flax straw

Å Hemp

Looking to the futureé

Å Switchgrass

Å Reed Canary Grass

Å Sunflowers

Å High biomass maize

15
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SRC Willow

Å Spring planted ïfrom cuttings

Å Cut back after 12-months to encourage coppicing

Å Harvested in Year 3 (yr round) and every three years thereafter, for 15 ï20 years

Å First harvest will yield 25 - 30odt /ha 

Å Subsequent harvests will yield 30 - 35odt/ha

Å Harvested with sugar cane harvester, chipped or billeted

Å Pests ïrabbits; fencing required

Å Energy value 16 ï18 GJ/tonne (oven dry basis)

Year 2 Year 3 Year 4 Year 5 Year 6

Planting

Jan - March

Year 1

Cut-back

Jan - March

Harvest

Oct - Mar

25-30odt/ha

No activity No activity
Harvest

Oct - Mar

30-35odt/ha
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Miscanthus

Å Spring planted ïfrom rhizomes

Å Senesces after 8-months; real growth starts after 12-months

Å Harvest in Year 2 (Jan ïMarch) and every year thereafter

Å First harvest will yield only 7odt/ha

Å Subsequent harvests will yield 13 ï14odt/ha

Å Mowed and heston baled, stored on-farm

Å Viable for 15 years+

Å Energy value 17 ï18 GJ/tonne (oven dry basis)

Year 2 Year 3 Year 4 Year 5 Year 6

Planting

Jan - March

Year 1

Re-growth 

begins

Spring

Harvest

Feb - April

5 - 8odt/ha

Harvest 

Feb ïApril

10 ï12odt/ha

Harvest

Feb ïApril

12 ï14odt/ha

Harvest

Feb ïApril

12 ï14odt/ha
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Annual versus Perennial 

Annual crops have several advantages over perennial crops:

Å they are quicker to establish;

Å they pose less of a challenge than perennial crops with respect to planting and 

harvesting;

Å annual crops are more familiar in the rural landscape than perennial grasses and 

short rotation coppice;

Å the land can quickly and easily be returned to food production if necessary

Set against these advantages are the lower overall energy balance characteristics, 

as more energy is used in preparing the soil and harvesting the annual crop - as 

this is carried out once a year, rather than over a longer cycle.

18
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Economic Impact

Å NNFCC commissioned CSL to produce an interactive calculator that provides 

a financial break even and gross margin position between current arable and 

perennial energy crops. 

Å The tool allows the user to change a number of the input variables, e.g. NPK, 

sprays and energy costs

Å Provides an overall gross margin 

ÅCalculator

19

http://www.nnfcc.co.uk/metadot/index.pl?id=8152;isa=DBRow;op=show;dbview_id=2539
http://www.nnfcc.co.uk/metadot/index.pl?id=8152;isa=DBRow;op=show;dbview_id=2539
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Future crops

Development of annual energy crops and grasses is underway, building on 

experiences in Europe and US. Crops of interest are;

Å High biomass grasses, sown from seed, mown and collected in the same way 

as hay / silage

ÅSwitchgrass

ÅReed canary grass

ÅRye grass

Å High biomass maize ïdeveloped in Germany for AD systems, grows to 6m in 

height, yields up to 30 tonnes per hectare

Å High biomass sunflowers ïdeveloped in Germany for AD, but good biomass 

crop due to oil content in seed

21
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Biogas

- a gas generated by the anaerobic digestion or 

fermentation of organic matter; can be used for heat and 

power generation or upgraded for use as a transport fuel

22
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Biogas: Demand & Drivers

Å The Secretary of State for Environment Hilary Benn announced  after the Budget in 

April 2009 that;

ñéthe Government is committed to reducing the amount of waste sent to landfill and finding 

alternative sources of energy. The ú11million for food waste reprocessing will play a vital role in 

providing alternative energy, diverting a further 300,000 tonnes of food waste from landfill and 

reducing greenhouse gas emissions. In the UK we produce over 100 million tonnes of organic 

material every year that, through anaerobic digestion, could be used to create enough energy to 

heat and power over two million homes.ò

In February, Defra announced that it wanted the UK to become a world leader in using 

anaerobic digestion.

Å The NFU is working with the Governmentsô new biogas task group. The task group will 

deliver an implementation plan for the AD Shared Goals strategy which builds upon 

the NFUôs own vision of 1,000 biogas plants on farms by 2020, processing silage, 

manures and slurries.

23
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Anaerobic Digestion
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Potential for AD - ADTG

Å Food Waste = 16-18 Mt/y

Å å 6.7 Mt/y household

Å å 4.1 Mt/y industrial

Å å 4.6 Mt/y food service & supermarkets

Å å 1 ï3 Mt/y other commercial & agricultural 

Å 1 tonne food waste = 300kWh electricity based on 37% efficiency

Å Potential to generate 5 TWh electricity

Å Germany has over 4200 AD plants in operation - virtually all for power 

Å AD is very important as it provides a way to close the on-farm energy loop 

through the use of digestate
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Feedstock Potential

Feedstock Dry Matter % Biogas Yield m3/tonne Value of Biogas £/tonne*

Cattle Slurry 10 15 ï25 4.00 - 6.80

Pig Slurry 8 15 - 25 4.00 - 6.80

Poultry 20 30 - 100 8.10 - 27.00

Maize Silage 33 200 - 220 54.40 - 60.00

Grass Silage 28 160 - 200 43.50 - 54.40

Maize Grain 80 560 150

Whole crop Wheat 33 185 50

Wheat grain** 85 610 160

Crude Glycerine 80 580 - 1,000 155 - 270

Rape Meal 90 620 168

Fats Up to 100 Up to 1,200 Up to 320

* at 4.8p/kWh electricity, 1.2p/kWh heat and 2 ROCs per mWh e (post April 2009) ~ Refer to the calculator to change 

price assumptions

** Wheat (and other grains) will be more likely to achieve the yield above if it is rolled or cracked first

Source: Andersons, 200826
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Biogas cost considerations

Available for download from http://www.nnfcc.co.uk

Source: Andersons, 2008
27
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From REA map

Planning, approved, new 

built or not on REA Map


