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Biomass crops are being encouraged

 High energy savings and
GHG reductions

 Non-food crop

« Recycle their nutrients Willow
* No annual cultivation
e All of the plant is used as
feedstock
e Longer growing season Miscanthus

« High yields per hectare
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Land use under biomass crops Is expected to
expand from 10,000 ha up to 500-1 million ha

Perennial Biomass crops are:

* Inthe ground for circa 25 yrs
e Harvested in winter/spring
 Dense, tall crops

Potential implications for:
 Landscape

e Tourist income

« Farmincome
 Water

* Biodiversity

« Soll
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Basic approach of RELU-Biomass project

«  Both SRC willow and Miscanthus

Two contrasting regions studied (SW England and E-Midlands)

«  Ultilised existing data & generated new data to fill knowledge gaps
1. GIS-based suitability mapping and landscape visualisations

Public surveys (n=490), stakeholder and focus groups

Biodiversity assessments (24 fields of each crop)

Water use assessments (over the year in both crops)

Economic assessment from farm to wider scale
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Developed integrative tools to help decision-makers
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Biomass crops in the landscape

 Most people were
unconcerned —thought
crops would fit in well

 More concerns over lorry
movements and where the
power stations would be

 Wider margins and
smaller, scattered fields
were slightly more
favoured
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Biomass crops and water use

SRC willow and Miscanthus
roots grow no deeper than deep
rooting annual crops.

SRC willow water use is similar
to that of a cereal crop, higher
than permanent grass and lower
than that of mature woodlands

Miscanthus water-use
approaches that of woodlands.
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Biomass crops and biodiversity

More butterflies in the field
margins of both energy crops

SRC has positive effect on
farmland and woodland birds
Miscanthus more variable

More weed biomass and
invertebrates in SRC than
Miscanthus

Certain important species
may be negatively affected

Plantation design and
management are important



Impacts on alternative land-use

* Yield map for all soils except
organic (~ 11 M ha)

* Yield map for 9 absolute
eco-environmental
constraints (<8 M ha)

* Yield map 2, secondary,
constraints (<5 M ha)

* Yield map for all constraints
plus ALC 3 &4 (~ 3 M ha)




Decision-making frameworks

Advantages of Sustainability Appraisal
e Opportunity for a comprehensive look at biomass
alternatives/scenarios
e - economic objectives
e - social objectives
e - environmental objectives

e Opportunity for stakeholders to define the key sustainability issues
and objectives for their part of the country

* Mechanism for managing (or reducing) conflict
 Mechanism for generating interest and enthusiasm



Sustainabllity appraisal Is a reiterative process

Generated sustainability objectives
(for SW and EM) Framework with
Indicators and targets for each
Region

Checked against Regional Spatial
Strategies

Completed Framework was agreed

Framework is being used to test
scenarios (different energy end-use,
planting scales and management)



Scenarios development

EAST MIDLANDS
1. LAND COVER
la) 72,000 Ha of SRC and Miscanthus planting (assume 50:50
split)
1b) 18,000 Ha of SRC and Miscanthus planting (assume 50:50 split)

1c) “Extreme” 200,000 Ha of SRC and Miscanthus planting (assume
50:50 split)
2. BIOMASS END-USE

2a) Small-scale CHP (Based on 8MW CHP units)

2b) Large-scale co-firing (Based on 100MW-biomass units)
2c¢) Dedicated Biomass (Based on 40MW units)

3. LANDSCAPE MANAGEMENT

3a) 50:50 - Heavily aggregated

3b) 50:50 - Realistic scenario

3c) 50:50 - Evenly spread

4. FIELD MANAGEMENT

4a) 4m

4b) 10m

SOUTH WEST
1. LAND COVER
SW Scenario
la) 43,000 Ha of Miscanthus planting
1b) 18,000 Ha of Miscanthus planting
1c) “Extreme” 130,000 Ha of Miscanthus planting
2. BIOMASS END-USE
2a) Small-scale CHP (Based on 8MW CHP units)
2b) Large-scale co-firing (Based on 100MW-biomass units)
2c) Dedicated Biomass (Based on 40MW units)
3. LANDSCAPE MANAGEMENT: SW
3a) Monocrop Miscanthus - Heavily aggregated

3b) Monocrop Miscanthus - Realistic scenario
3c) Monocrop Miscanthus - Evenly spread
4. FIELD MANAGEMENT

4a) 4m
4b) 10m




A SAFEGUARD THE HISTORIC ENVIRONMENT

East Midlands

South West

B PROTECT AND ENHANCE BIODIVERSITY

C REDUCE GREENHOUSE GAS EMISSIONS

D IMPROVE PUBLIC CONNECTION WITH THE
COUNTRYSIDE

ALL INDICATORS DELETED — NO SIGNIFICANT EFFECT FROM BIOMASS PLANTING

E ENHANCE RURAL EMPLOYMENT

F INCREASE AMOUNT OF ENERGY PRODUCED AND USED
LOCALLY

G REDUCE ENERGY COSTS

ALL DELETED — NOT SENSITIVE TO BIOMASS PLANTING AT THE REGIONAL SCALE

H ENHANCE LOCAL LANDSCAPE CHARACTER [All to be
reviewed]

| ENHANCE RURAL QUALITY OF LIFE

ALL INDICATORS DELETED — NO SIGNIFICANT EFFECT FROM BIOMASS PLANTING

J IMPROVE WATER QUALITY

K MAINTAIN WATER AVAILABILITY

L PROTECT AND IMPROVE SOIL RESOURCES

M IMPROVE AIR QUALITY

ALL DELETED — NOT RELATED TO BIOMASS PLANTING

N MINIMISE ADDITIONAL VEHICLE MOVEMENTS

O MAXIMISE WASTE MANAGEMENT OPPORTUNITIES

P INCREASE THE VIABILITY OF LOCAL ECONOMIES

Q ENHANCE VIABILITY OF FARMING

R MAINTAIN TOURISM RESOURCE

S MAINTAIN FOOD SECURITY




Scenarios — developed to actual locations



Scenarios — developed to actual locations



Scenarios — developed to actual locations



SA — final steps

e Socio-economic and hydrological indicators to
complete

 Allows identification of win-win scenarios (if they
exist)

e Allows us to determine the critical variables to
control for

 All conclusions subject to assumptions made



Implications and impact

 Many positive benefits could be gained from growing biomass crops
If planting is integrated with other land-use functions

« Recommendations on the management of the crops and the sizes of
fields (and margins) will encourage landscape compatibility and help
ensure that the positive benefits on biodiversity are realised

» These results are being discussed with government departments to:

» update recommendations for planting and management that will
ensure environmental benefits are gained

» to explore whether these could be used as the basis of
grants/awards to farmers as part of a revised ECS.
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