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Hands-on Biomass Energy
Own 20 acres mixed
woodland East Sussex.
Manage for biodiversity,
rare butterflies, wood fuel,
courses.

Small-scale charcoal
production system
manned by nephews and
friends. 12 hours for 17
kgs charcoal

Modern Biomass and Global Security?

Why Investing in Modern Biomass Can Make Sense
● Six good reasons why modern biomass is a great
option
● Four issues to be careful with in order to avoid
developing poor energy systems and adding to

What is Biomass?
●

●

●

●

Biomass is a diverse resource – the most
versatile of the renewable sources
It includes forestry and agricultural products,
waste materials and specially cultivated
energy crops such as coppiced wood and
perennial grasses
It offers sugar and starch and with
fermentation liquid biofuels; it is also the basis
of bio alternatives to plastics and chemicals
It can be used to provide heat, power and
transport fuels

Biomass - 10% of Global Energy

Key Drivers For Modern Biomass
●
●

●

●

●

Fossil Fuel Costs are rising as are imports
EU RE target (15% by 2020) has set tough
targets for the UK in heat, power and
transport sectors
UK long-term Carbon Reductions
Aspirations – 80% by 2050
Merton Planning Rule – 10-20% renewables,
still driving local developments in UK
Local economic benefits – jobs in forestry,
local servicing etc – the real ‘green
economy’

Six Reasons to Consider Modern Biomass
●

●

●
●

●

●

Mature and versatile range of technologies – from 10kW
room heaters and stoves, to multi-MW industrial systems,
biomass CHP at the larger scale, liquid transport fuels and
bio-chemicals – Power, heat and transport
It is a 24/7 365 days of the year technology not dependent
on intermittent energy
It integrates well with fossil fuel systems
There is enough fuel globally, regionally and in the UK and
the fuel providers are getting their act together
It is a genuine low-carbon option – even liquid transport
fuels with significant processing show significant savings
Many of the technologies already provide a really costeffective option

Reason 1 – It’s a mature and versatile technology – from 10kW to 10,000
kW and Biomass CHP at the larger scale
Domestic
10/15/25/45kW
Small commercial 30 199kW
Hotels 200 - 500kW
Public Buildings + district
heating 0.3 - 999kW
Secondary schools 0.5 - 999kW

Hospitals 1.0 - 3.0
MW
Process Heat and Power 1.0 30MW

Smart Combustion and Conversion
Moving grate
Technology
●

●

●

Underfed hearth, Mechanical moving step grate, ram
stoker, pellet furnace – a wide range of appropriate
designs
A good match up of boiler systems with fuels – log
boilers, pellet boilers, chip systems, sawdust burners
Conversion of corn, sugarcane and rapeseed to ethanol
and biodiesel

Using Biomass

Biomass Technologies are
Progressing

Renewable Heat Market beginning to lift
off
The RHI is designed to put the UK on a path to
achieving Renewable Energy Targets - £865 million
● 15% of UK’s energy to come from renewable sources
by 2020 - EU Directive
● 11-12% of heating from renewable sources by 2020
including:
● 110,000 commercial and public sector installations
by 2020 (25% of demand in these sectors)
● 13,000 industrial installations
● Assume 75% biomass = 90,000 projects
● 1% of UK heat today from renewable sources
● So far just over 1100 projects (90% biomass) are in
the RHI certification process with OFGEM

Reason 2 - It is a 24/7 365 days of the year
technology - not dependent on intermittent
energy

●

●

●

Biomass is stored solar and earth energy and with
appropriate storage facilities can offer between a day or 12
months fuel storage
With a well designed systems it can supply 100% of the
heat, power and transport load
For many systems achieving 20% to 90% of the load can
often be more cost-effective – heat, transport blends, cofiring

Reason 3 - It integrates well with fossil fuel
systems and existing heating-grid-vehicle
systems
●

●

●

●
●

●

At base-load and with good controls it works really
well with a gas or oil fired heating system
Where biomass is the main source and fossil fuels the
back-up supply, again it can integrate well
Can feed into existing heating systems – radiators etc
– unlike GSHP/ASHP
Power plants integrate into the grid
CHP systems for self-supply or into the grid and heat
network
Liquid fuels as 10-15% blends – biodiesel and petrol

Reason 4 - There is a lot of biomass fuel
globally, regionally and in the UK
●

●
●

●

●

●
●

Globally – depending on assumptions – 25% to 100% of current
energy demand
European – 5000PJ by 2030 - >25% total energy demand
UK - there is enough fuel in the UK to provide >10% of our
heating, power and c.5% transport from a variety of wood
sources – woodland residues, arboriculture, sawmills, clean
recycled, other recycled, and energy crops
NOTE - Low efficiency power plants use a lot of fuel and can
swallow this up
Forest cover in England varies between 4% and 14% of land
area
The resource is growing, much is under-managed
There is a growing network of professional fuel suppliers,
including 600,000t of pellet production capacity

Biomass - 10% of Global Energy

Global Biomass Usage

Global Potential for Biomass

UK Biomass Feedstocks
(DECC)

Rapid Growth in UK Biomass
Use

Reason 5 – Biomass - a Genuine low carbon
option
●

●

●

●
●

For heating – and on a life cycle basis, with fuel delivered
within 100 miles, the CO2 savings compared to fossil fuel
boilers are 85-92%.
For imported chip and pellet fuels the savings reduce by c.
5-8%
For power plants, the low plant efficiencies reduce the CO2
benefits by more than half.
For good quality CHP this is reversed
For liquid biofuels there should be a 50% benefit on a life
cycle basis cf oil based fuels but transport (imports) and
processing inefficiencies will reduce that

Reason 6 - It’s already a cost-effective
option
●

●

●

●

●

●

Although capital costs of wood heating boilers are c. 3-5
times higher than conventional fossil fuels, the running
costs are low. Wood chip is the cheapest fuel in the UK
Under the RHI – a combination of RHI income and fuel cost
savings can provide paybacks against oil-LPG heating of 38 years
Co-firing with biomass close to cost-effective – will get a
modest 1 ROC benefit in 2013 via the Renewables
Obligation (RO)
Pure biomass power plants – currently get 2 ROCs per
MWh
Advanced technologies such as pyrolysis and small-scale
gasification still very expensive
AD – economics improving from 10-15 year paybacks to
below 10 years as capital costs fall and fuel supplies
improve

Reason 6 - It’s a costeffective option

Fuel

Price per unit

kWh per unit

pence per kWh

Wood chips (30% MC)

£90-110 per tonne

3,500 kWh/t

2.5-3.1p/kWh

Wood pellets

£180-225 per tonne

4,800 kWh/t

3.7-4.7p/kWh

Natural gas (dom)

5.1p/kWh

1

5.1p/kWh

Heating oil

60p per litre

10.33 kWh/ltr

5.5p/kWh

LPG (bulk)

55p per litre

6.6 kWh/ltr

8.0p/kWh

Electricity

12.0p/kWh

1

12.0p/kWh

Information sourced from www.biomassenergycentre.org.uk – 16.02.12

Modern Biomass
Four issues to take care of in order to
avoid developing poor systems and
creating future conflict
● Get the technology sizing and strategy
right
● Avoid the trap of long-term subsidies –
e.g. ethanol
● Avoid the Food vs Energy conundrum
● Set in course a long-term strategy for
forestry, agriculture and waste
management

Issue 1 – Technology Sizing
●

●

●

●

●
●

What’s the strategy? – 100% wood heating,
maximum biomass with fossil fuel integrated, target
CO2 reduction – 50% or 20%?
100% can be expensive and sub-optimal if it leads to
a larger boiler than necessary and low efficiency for
parts of the year
Maximum cost-effective biomass – e.g. 75-90% allows a much smaller boiler size and big cost
savings
For power plant – anything above 10MW(e) requires
very substantive fuel supplies and will hence tend to
require imports and be located on the coast
For AD – how far the feedstock has to be transported
will impact on sizing as well as costs
Ethanol and biodiesel plant – size of plant matters but
transport costs also important

Issue 2 – Avoid the trap of long-term
subsidies
●

●

●

Is there a clear path for reducing costs and
improving technology through research,
demonstration and volume?
Watch out for the well organised agricultural
and fossil fuel industry lobbies – US subsidies
now well over $8 billion
Strike a balance between long-term support
to allow investment in pure biomass plant but
not lock in inefficient technology

Issue 3 – Food vs Energy Conundrum (+ other
products)
●

●

●

●

For woodland residues aimed at the heating
market – no real conflict, energy mkt will help
biodiversity
For power plant s – fuel sustainability draft
Directive important in stopping unsustainable
imports
Energy crops – avoid top quality land and
sensitive landscapes and high biodiversity areas
Liquid biofuels is the real potential conflict zone –
all about subsidy levels and prices
●

●

●
●

Gemany dominates EU biodiesel production – 1.8 m ha
(15% of all agricultural land)
US – crop usage for ethanol grew 383% between 200511
US – now approaching 50% of US Corn crop for fuel
US – land use for fuel could grow a further 170% by 2022

Issue 4 – Set a long-term course for forestry,
agriculture and waste management
●

●
●

●

Expanding UK woodlands – market signals
and support
Manage and expand more woodlands
Poor quality agricultural land for energy
crops? How to encourage this while inhibiting
conversion of high yield land and sensitive
grassland
Better organisation of wastes – 8 mtoe – to
integrate with energy sector

Conclusions
●

●

●

●

●

●

Biomass offers a versatile and flexible set of fuels ad
technologies- offering heat, power and transport fuels
Modern wood heating (biomass) offers a really cost-effective
solution to meeting targets, cutting costs and using fuels
efficiently
It is a mature set of technologies – very common in many
European countries
In the power sector and smaller-scale CHP, technology needs
further development
Questions remain over the long-term viability of biodiesel and
ethanol and potential conflict with food
Biomass energy strategy needs to link up with forestry,
agricultural and waste strategies

“History teaches us that men and
nations behave wisely once they have
exhausted all other alternatives”
Abba Eban, 1970
Deputy Israeli PM and VP UN
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