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EXECUTIVE SUMMARY
Background
With almost universal acceptance of the urgent need to reduce UK CO2 emissions there is
increasing interest in the role that energy crops could play as a renewable energy source.
However, there is also a risk that unmanaged large scale cultivation could have negative
impacts on the rural environment in terms of biodiversity and ecology, visual appearance and
landscape character, the historic environment and archaeology, and agricultural diversity. At
the same time, climate change will have (and is already having) increasingly detrimental
impacts on rural landscapes and economies in the UK and internationally, and rising demand
for low carbon energy sources will make energy crop production an increasingly profitable
business, which could have some very positive implications for rural economies, and the
agricultural sector in particular.
There is therefore a tension between the immediate need to protect rural landscapes from the
potential negative effects of unmanaged land use change, and the need to reduce CO2
emissions as rapidly as possible so as to minimise climate change. It is in this context that the
Devon Wildlife Trust, on behalf on Natural England and the Environment Agency,
commissioned the Centre for Sustainable Energy (CSE) in association with Wardell
Armstrong, Land Use Consultants, and ADAS, to carry out the Devon Miscanthus and
Woodfuels Opportunities Statement.
The aim of the project is to assess geographically the potential for, and constraints on, the
cultivation of miscanthus and SRC willow in the county of Devon, along with the opportunities
for using arisings from existing woodlands as an energy source. It is hoped that the results
will provide the relevant stakeholders with a clearer understanding of the potential scale of
energy crop production in Devon, and more detailed knowledge of the geographical
distribution of the constraints to cultivation. This should be seen as part of the long term
process of Devon’s adaptation to the impacts, demands, and opportunities, created by climate
change.
Project Outputs
The outputs from this project are (1) a GIS database containing maps of the resources,
constraints, and opportunities relevant to the production of biomass from miscanthus, SRC
willow, and arisings from existing woodlands across Devon; (2) a non technical user-friendly
hyperlinked Adobe PDF version of a set of key output maps from the GIS database, with an
associated user help file; and (3) this report.
Policy Context
UK national, regional, and local policy is increasingly taking account of climate change and
the need to achieve large reductions in CO2 emissions over the coming years. As one of the
main approaches to reducing emissions, increasing production of renewable energy is a
recurring theme: there are challenging national, South West, and Devon targets for
renewable energy generation.
In the South West, energy crops and forestry residues are identified as significant contributors
to the overall regional targets. For example, REvision 2020 identifies targets for up to 100MW
of biomass fired electricity by 2020, along with 247MW of heating, 42MW of CHP, and 39MW
of community heating on site in new developments.
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Progress is being made in Devon and the South West. According to the RegenSW annual
survey, there is now almost 30MW of installed renewable heat capacity in the South West,
spread across 419 individual projects. Of this, about 10MW is from biomass thermal projects,
2.2MW of which is in Devon. However these figures do show that despite recent progress,
meeting the Revision 2020 targets is likely to require large increases in the cultivation of
energy crops and the exploitation of forestry residues in the South West. The situation in
Devon reflects this, with the Devon Structure Plan acknowledging national and regional
targets, and more locally, the North Devon and Torridge Renewable Energy Action Plan
identifying potential for 99GWh of annual energy crop production (equivalent to about 11MW
average continuous heat demand).
National and regional policy are therefore increasingly aligned in terms of their commitment to
the development of renewables, including energy crops and biomass, as essential
components of the UK approach to reducing CO2 emissions. The existence of local and
regional targets and drive, combined with guidance and pressure from the national level,
means that there is the support, commitment and necessity to develop energy crops as an
important element of the region’s renewable energy portfolio.
Environmental Impacts of Energy Crops
In this context it is important to understand the mixture of positive and negative environmental
impacts that may result from the cultivation of miscanthus and SRC willow. The negative
effects can include visual impacts, soil compaction during harvesting, high water demand
relative to arable crops, and the potential to disturb archaeological remains. The positive
impacts include potential benefits to biodiversity, and bioremediative effects via the removal of
heavy metals from contaminated soil. The extent to which these negative impacts may be
barriers to the establishment of energy crops will vary on a case-by-case basis. Careful
management practices and the use of landscape sensitivity assessment will often mitigate
impacts through following best practice management and landscape guidelines or pragmatic
re-siting. Finally, any assessment of the costs and benefits of energy crop cultivation must
include the large environmental gain achieved through the reduction of CO2 emissions.
Sensitivity of the Devon Landscape
As part of this research, Land Use Consultants assessed separately the sensitivity of the 17
Landscape Types (as defined by the Countryside Agency) present in Devon to SRC and
miscanthus. The assessment considered the extent to which crops could be integrated
without change to landscape character. Acceptance of change was not considered as part of
the assessment, and it should be noted that a strategy to change character in a particular
area may be acceptable in some cases.
The sensitivity of these 17 Landscape Types was rated from Low (1) to High (5), with the
following definitions:
Sensitivity Level
Low (1)
Low-moderate (2)
Moderate (3)

Definition
Greatest opportunity to accommodate biomass crops.
Some considerable opportunity to accommodate biomass crops – the landscape is not
likely to have many features/ characteristics sensitive to growth of these types of crops.
Some opportunity to accommodate biomass crops. However, the landscape also contains
a number of features/ characteristics sensitive to growth of these types of crops. Care is
needed in locating crops so they do not dominate the landscape, or detract from key
characteristics of the landscape.
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Sensitivity Level
Moderate-high (4)

High (5)

Definition
Some limited opportunity to accommodate biomass crops. However, only small amounts
could be accommodated before landscape character is adversely affected. Great care is
needed in locating crops so they do not dominate the landscape, or detract from key
characteristics of the landscape.
Unsuitable for growth of biomass crops – the presence of even a small amount of crop
would change the character of the landscape.

These sensitivity ratings were combined with a map of Devon Landscape Types to generate
two new maps showing landscape sensitivity to miscanthus and SRC willow respectively.
These are shown below in Figures A and B.
Figure A: Devon Landscape Sensitivity to Miscanthus

Figure B: Devon Landscape Sensitivity to SRC willow
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GIS modelling
Methodology
The approach taken to geographically modelling the opportunities for biomass and woodfuels
in Devon was based on combining crop yield models with a set of constraints to cultivation, on
a 200m (4 hectare) grid basis. The output of the GIS processing is a grid map showing: i)
areas unsuitable for energy crop cultivation due to the presence of one or more constraints,
and ii) modelled yields in unconstrained areas.
The model is based on a priority crop order of existing woodland > miscanthus > SRC willow,
such that only one crop per grid square will be identified as an opportunity. This means that
on a square where there is no existing woodland and no constraints to prevent it, miscanthus
would be the identified as the potential crop (due to higher energy yields), followed by SRC
willow on squares where miscanthus is constrained – either through landscape sensitivity, or
because of high windspeed. Where both crops are constrained, a square would be identified
as having no potential for energy crops.
Constraints to energy crop cultivation
Following discussion at the Project Steering Group, it was agreed that areas with high
landscape sensitivity would be treated as constrained, and therefore unavailable for energy
crop cultivation. In addition, a range of land cover and land designation types were also
classified as constrained. These are shown in Table A below.

Land Designation

Land Cover

Table A: Land Cover and Designation Constraints, and GIS data sources.
Feature
Slope (average slope > 20%) (OS)
Blanket Bog
Coastal and Floodplain Grazing March
Coastal Sand Dunes
Coastal Vegetated Shingle
Fens
Lowland Calcareous Grassland
Lowland Dry Acid Grassland
Lowland Heathland
Lowland Meadows
Lowland Raised Bogs
Maritime Cliff and Slope
Mudflats
Purple Moor Grass Rush Pastures
Reedbeds
Saline Lagoons
Undetermined Grassland
Upland Calcareous Grassland
Upland Hay Meadow
Upland Heathland
Urban Land (Strategii Dataset)
Urban Land
Agricultural Land Classifications <> 1,2 or 3
Doorstep Greens
Historic Parks and Gardens
Local Nature Reserves
Millennium Greens
National Nature Reserves
Ramsar sites
Registered Battlefields
Scheduled Ancient monuments

Source
Calculated from Ordnance Survey data
Natural England
Natural England
Natural England
Natural England
Natural England
Natural England
Natural England
Natural England
Natural England
Natural England
Natural England
Natural England
Natural England
Natural England
Natural England
Natural England
Natural England
Natural England
Natural England
Natural England, Ordnance Survey
National Statistics
MAGIC
MAGIC
MAGIC
Natural England
MAGIC
Natural England
Natural England
MAGIC
MAGIC

Sites of Special Scientific Interest

Natural England

Special Areas of Conservation

Natural England

Special Protection Areas
World Heritage Sites

Natural England
MAGIC
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These maps of constrained land were each translated onto the 200 metre x 200 metre grid
map of Devon which formed the basis of the GIS model. From this, a new map was produced,
indicating the status of each of the 175,000 grid squares making up the county. Figure C
below illustrates this process, and Figure D presents a larger scale version of the resulting
map.
Figure C: Combining Land Cover, Designation and Sensitivity Constraints

+
Land Cover and
Designation Constraints

=
High Landscape Sensitivity

All constraints combined

Figure D: Devon wide map of constrained land

These results show that in total, approximately 380,000 hectares (55%) of Devon land is
constrained to energy crops, with the remaining 310,000 hectares (45%) theoretically
available for cultivation. The precise proportion of the unconstrained land which can be
cultivated without unacceptable changes to landscape character has not been assessed, and
requires a more detailed landscape assessment than was possible in the scope of this
project.
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Energy crop yields
Maps showing the expected yields from miscanthus, SRC willow, and existing woodland
arisings were combined into a grid based ‘biomass resource’ map. Following the convention
outlined above, this resulted in a grid map of Devon in which each square was assigned to
one crop type only. For miscanthus grid squares, yields were derived from a geographic
model provided by ADAS. Yields from SRC willow were estimated based on Agricultural Land
Classification, and woodland arisings were assumed to be 2 dry tonnes per hectare per year,
based on previous work by Wardell Armstrong International.
GIS Results
The result of the GIS modelling is a grid map of Devon indicating, for each grid square, either
the type and number of constraints present, or if none are present, the expected yield from
the crop identified as appropriate at that location. This was produced by overlaying the final
constraints grid map on the biomass resource map, and setting energy crop yields to zero
wherever at least one constraint was present. Figure E below is a small scale version of the
results map.
Figure E: Final GIS results map

Key Results
By overlaying the constraints map

Tables B,C and D below summarise the potential yields for the three energy crops under
consideration, along with the energy that could be provided by these yields. The resulting CO2
reductions are calculated based on the assumption that the crops displace gas for heating,
and that net CO2 emissions from the production and use of energy crops are zero (consistent
with the figures in the UK Biomass Strategy 2007).
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Table B: Miscanthus yields at different landscape sensitivities
Landscape
Yield
Total Area
Energy content
Sensitivity
(dte/year)
(ha)
(GWh)

CO2 reduction (tonnes)

300,000

17,000

1,500

300,000

Moderate

1,800,000

100,000

8,600

1,800,000

Moderate-high

1,900,000

110,000

9,200

1,900,000

Total

4,000,000

230,000

19,000

4,000,000

Low-moderate

Table C: SRC willow yields at different landscape sensitivities
Landscape
Yield
Total Area
Energy content
Sensitivity
(dte/year)
(ha)
(GWh)

CO2 reduction (tonnes)

80

8

0

85

4,300

512

22

4,580

Moderate-high

499,000

61,100

2,580

531,000

Total

503,000

61,600

2,600

535,000

Low-moderate
Moderate

Table D: Existing Woodland Arisings
Yield
(dte/year)
Existing Woodland
146,000

Total Area
(ha)
73,000

Energy content
(GWh)
771

CO2 reduction (tonnes)
159,000

Discussion and Conclusions
The figures above suggest a potential total saving in CO2 emissions from energy crops in
Devon of nearly 5 million tonnes per year. However, it must be noted that this scenario
represents a theoretical maximum, in which just under half of the county would be cultivated
for energy crops. In practice this would be both unrealistic and inappropriate.
Nevertheless, the scale of the potential savings is such that if 20% of the unconstrained land
in Devon (i.e. around 10% of the Devon’s total area) was converted to energy crop
production, this could result in a saving of nearly 1 million tonnes of CO2 annually. To put this
in context, in 2004 the county’s total CO2 emissions were around 9 million tonnes. Cultivation
of energy crops on 10% of Devon’s land area could therefore generate carbon savings
equivalent to just over 10% of Devon-wide CO2 emissions.
These results suggest that there is significant potential for cultivation of energy crops
in Devon without compromising the existing landscape character, although further
study is required to assess the precise quantity of energy crops that could be
accommodated within each specific landscape type without altering its character.
Indeed, the greatest challenge in the short term is likely to be the encouragement of
landowners and farmers to cultivate energy crops, rather than the protection of the
landscape from an uncontrolled and large scale change from existing land uses.
This is because there is as yet no compelling economic case for farmers to switch to energy
crops. Farmers are understandably cautious about the risks of experimenting with new crops,
and one of the key issues with miscanthus and SRC willow is that they must remain in the
ground for a period of 10-20 years for their full economic potential to be realised. This is in
contrast with arable crops such as wheat and barley, which are replanted annually, allowing
farmers to respond to changes in the market from year to year. From the perspective of a
farmer or landowner, the length of the commitment required for energy crops represents a risk
that must be compensated for by higher profits relative to lower risk alternatives: at current
prices the profits available from miscanthus and SRC willow cultivation are comparable to
those from traditional crops such as wheat and barley, which are therefore preferred.
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Companies such as Bical, Biojoule and Strawsons Energy are beginning to bridge the gap
between suppliers (farmers) and consumers of energy crops, either by acting as agents to the
process of matching suppliers and users, or by purchasing the energy crops and processing
them into fuels which they then sell on to users. While these activities can increase the rate at
which energy crops are cultivated, there remains a long way to go in terms of exploiting the
huge potential in agricultural counties like Devon.
For farmers to be persuaded to plant energy crops on a larger scale, there needs to be a
more clear cut economic case for their doing so. The obvious route to achieving this is for the
government to ensure that an appropriate financial value is placed on CO2 reductions, for
example via the creation of a functional cap-and-trade market for carbon. The creation of
such a long term price signal would change the framework within which farmers make
decisions regarding which crops to cultivate. However in the absence of such a price signal,
farmers are likely to continue to plant crops which generate relatively predictable incomes
while allowing the flexibility to adapt to changing market conditions.
Recommendations
1.
As part of the process of taking the findings from this work forwards, it is recommended
that Natural England establish a Devon stakeholder group, possibly based on the
current project Steering Group. This group should by tasked with disseminating the
report (and the associated PDF maps) to appropriate representatives of the agriculture,
energy, environmental, and landscape interest groups, and establishing a process to
develop consensus on the ways in which the GIS tool should be used.
2.

One of the main outputs from this project is a GIS database containing the detailed
information on the distribution of the opportunities and constraints considered in this
report. This can be used to analyse local conditions in more detail than is possible either
in this report, or in the PDF maps. It is important that an organisation take responsibility
for owning, maintaining, and providing stakeholder access to this database. This will
require resources, in particular GIS hardware and software, the skilled staff time to
manage it, and the development of an approach to making the detailed data available to
third parties at low cost. Although beyond the scope of the current project, it is
technically quite feasible to make detailed results available via the internet. This would
represent an improvement on the PDF maps created to accompany this report, as users
could then specify in detail the geographic scope and data content of the maps they
require.

3.

In the medium term, consideration should be given to refining the GIS database. In
particular, a higher resolution miscanthus yield model would increase its local relevance.
A yield model for SRC willow is also needed, since the current yield figures are simply
estimates based on Agricultural Land Classification.

4.

This report has shown that there is a large potential bioenergy resource in the county of
Devon. It has also argued that this resource is unlikely to be developed significantly
unless farmers and landowners perceive there to be a compelling economic case for
switching from existing agricultural land uses to energy crops. A detailed assessment of
the economic and cultural context in which farmers and landowners make decisions
regarding land use – with particular reference to energy crops - would therefore be
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valuable. Such an assessment could provide additional insight into the reasons why
energy crops have so far not ‘taken off’, as well as identifying possible future problems
before they arise.
5.

Consideration should be given to extending the analysis of Devon presented here to
cover the whole of the South West, and possibly other agricultural regions. This is
because similar threats and opportunities exist, and county borders are not particularly
meaningful in terms of agricultural land and energy demand patterns. As a result the
analysis presented here could be applied equally to Cornwall, Dorset, Gloucestershire,
Somerset and Wiltshire. However, more coherent and useful results, along with
economies of scale, could be achieved if the analysis was applied at a regional level,
rather than being undertaken on a county by county basis with differing methodologies.

Guide to main report
For readers interested in the detailed findings (some of which are not covered in this
summary), the main report is structured as follows:
Section 1
Background to the project, summary of the policy context, and review of the
environmental impacts of energy crop cultivation.
Section 2
Review of the report ‘Energy Crops in Cornwall’: an analysis of the constraints
and opportunities for energy crop cultivation in Cornwall, published in 2004.
Section 3
Explanation and detail of the GIS methodology and input data sources.
Section 4
Detailed results from the GIS modelling process.
Section 5
Discussion of key findings, conclusions, and recommendations.
Appendix 1
A review of guidance on the cultivation of energy crops.
Appendix 2
A review of literature regarding the environmental impacts of energy crop
cultivation.
Appendix 3
Review of relevant policy and research.
Appendix 4
Detailed Landscape Sensitivity guidance for the Devon Landscape Types.
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1

BACKGROUND

1.1 Project Context
Human induced climate change is now almost universally accepted as a scientific reality
requiring two distinct but related responses from society. These are: (1) dramatic reductions
in greenhouse gas emissions in order to stabilise atmospheric concentrations at acceptable
levels, and (2) adaptation to the impacts of unavoidable climate change.
Energy crops can make a significant contribution to reducing emissions of the principal
anthropogenic greenhouse gas, carbon dioxide (CO2), because although CO2 is released
when energy crops are burned, this is balanced by the CO2 absorbed during their growth. As
a result, the emissions are part of the short-term carbon cycle and do not make a net
contribution to the global atmospheric concentration of CO2. Although emissions from energy
used in the cultivation, processing and transport of energy crops must be taken into account
when their overall climate impact is considered, these can be extremely low compared with
the emission savings achieved through substitution of fossil fuels.
There is therefore increasing interest in the potential contribution that energy crops can make
to the energy mix in the UK and internationally. Applications include electricity and heat
generation, as well as the production of biofuels for transportation.
However, large scale cultivation of energy crops could have a range of effects on rural
landscapes and economies. The potential negative impacts include those on biodiversity and
ecology, visual appearance and landscape character, the historic environment and
archaeology, and loss of agricultural diversity.
At the same time, climate change will have (and is already having) increasingly serious
detrimental impacts on rural landscapes and economies both in the UK and internationally.
This, coupled with a rising demand for low carbon energy sources will make energy crop
production an increasingly profitable business, with some positive implications for rural
economies, and the agricultural sector in particular.
There is therefore a tension between the immediate need to protect rural landscapes from the
negative effects of an unmanaged and extensive change in land use, which could result from
uncoordinated large-scale switching of agricultural land to energy crop production, and the
need to reduce CO2 emissions as rapidly as possible so as to minimise climate change. This
tension is set against a backdrop of anticipated growth in demand for energy crops, which, if
realised, will make their cultivation increasingly economically attractive to farmers.
It is in this context that the Devon Wildlife Trust, on behalf on Natural England and the
Environment Agency, commissioned the Centre for Sustainable Energy (CSE) in association
with Wardell Armstrong, Land Use Consultants, and ADAS, to carry out the Devon
Miscanthus and Woodfuels Opportunities Statement.
The overall aim of the project is to assess geographically the potential for, and constraints on,
the cultivation of energy crops in the county of Devon. It is hoped that the results of this work
will provide the relevant stakeholders with a clearer understanding of the potential scale of
energy crop production in Devon, along with more detailed knowledge of the geographical

distribution of the various constraints to cultivation. It is further hoped that such an
understanding will help stakeholders in Devon to reach a consensus on where energy crops
should be prioritised, and where they should be discouraged. This should be seen as part of
the long term process of the county of Devon’s adaptation to the impacts, demands, and
opportunities, created by climate change.

1.2 Project Specifications
The Devon Wildlife Trust (DWT), on behalf of the Biomass Opportunities Project Steering
Group (PSG), commissioned the Centre for Sustainable Energy (CSE) in partnership with
Wardell Armstrong Ltd, Land Use Consultants and ADAS to develop an evidence-based
environmental statement, supported by an accessible mapping tool, on the scale of
opportunity for the establishment and management of miscanthus, SRC willow and arisings
from existing woodlands in the county of Devon. It is intended that this will form the basis of a
practical working tool designed to inform future land-use decisions.
The opportunities statement takes account of site suitability, yield potential, sustainable
management of natural resources, economic and social factors and the carrying capacity of
the landscape. The study includes a summary of the currently known environmental impacts
of these crops within the context of the farmed environment (Section 1.2.4 and Appendix 1),
the relevant policy context, and a review of the methodology and results presented in the
2004 report ‘Energy Crops in Cornwall- Environmental Issues and an Opportunities Plan’’
(see Chapter 1) by Land and Landscape Management, with Scott Wilson, on behalf of
Cornwall Objective One, Environment Agency, and Cornwall AONB Partnerships, which
presents a geographic analysis of the potential for energy crops in the county of Cornwall.
The study then draws conclusions and makes recommendations on future work covering
aspects of this topic that are beyond the scope of this work; in particular, on alternative
energy crops and signposting on more detailed parallel studies or proposed work on the
socio-economic impacts of miscanthus, SRC willow, woodfuels and other energy crops.

1.2.1

Summary of key outputs from project

The key outputs from this project are:





A GIS database covering the county of Devon, containing maps of the resources,
constraints and opportunities relevant to the production of biomass from miscanthus,
SRC willow, and arisings from existing woodlands
A non technical user-friendly hyperlinked Adobe PDF version of a set of key output
maps from the GIS database, with an associated user help file.
A report setting out the inputs to, methodology of, and results and conclusions from
the GIS modelling. The report also considers the relevant policy and research
context, and reviews literature on the environmental impacts of miscanthus and SRC
willow cultivation.
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1.2.2

Project team and roles

Centre For Sustainable Energy
Joshua Thumim (lead author and analyst), Vicki White and Steven Andrews (project
research).
CSE is an independent charity which advances sustainable energy policy and practice
through direct advice to the public, education and training initiatives, technical consultancy
and policy analysis. CSE seeks energy solutions that engage people and communities to
meet real needs for both environmentally sound and affordable energy services. For more
details see www.cse.org.uk.
Wardell Armstrong International
Haydn Scholes and Samuel Clarke (GIS modelling)
Wardell Armstrong International Ltd (formerly CSMA Consultants Ltd) is an energy and earth
resources consultancy company that provides specialist consultancy services to the mining,
minerals, renewable energy and environmental industries. Wardell Armstrong International
has been working in the renewable energy sector for more than 20 years providing
consultancy and technical services for a range of major geothermal, wind, waste to energy
and
biomass
projects.
For
more
information
see
http://www.wardellarmstrong.com/international/wa_international.htm.
Land Use Consultants
Rebecca Knight (Landscape Sensitivity Assessments)
Land Use Consultants (LUC) is one of the leading Environmental Planning Consultants in the
UK with offices in London, Glasgow and Bristol. LUC brings a wealth of experience to the
study both in the evolution of landscape character assessment at a conceptual level, and in
practical application of assessment techniques to guide and manage change in the
countryside. LUC has been at the forefront of approaches to landscape characterisation
through developing and piloting new methods and were co-authors (with Sheffield University)
of the Landscape Character Assessment Guidance (2002) for the Countryside Agency and
Scottish Natural Heritage.
ADAS
John Garstang (Miscanthus Crop Yield Model)
ADAS is the UK’s largest independent provider of environmental solutions, rural development
services and policy advice. ADAS offers a range of objective, science-based environmental
information, advice and practical implementation services on technical, economic and policy
issues. One area of specific expertise is in sustainable crop management, covering arable,
horticultural and energy and non-food crops. ADAS use the latest developments in
physiology, genetics, sensor technology, crop protection, and many other spheres alongside
a comprehensive knowledge of the natural environment, providing both practical and sciencebased solutions to develop sustainable practices in utilising crop and plant derived raw
materials. For more details see www.adas.co.uk.
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Policy context and environmental impacts
This section of the report summarises the UK planning and energy policy contexts as they
apply to energy crops, followed by the findings from a review of literature on the cultivation
and environmental impacts of miscanthus and SRC willow. More detailed discussion of these
issues can be found in Appendices 1 and 2 respectively.

1.2.3

Policy context

National and Regional Planning Policy Context
In 2004 ODPM published Planning Policy Statement (PPS) 22 which sets out the policy
framework within which the Government expects the planning system to deliver its objectives
for renewable energy. The preparation of policy for renewable energy within Regional Spatial
Strategies (RSS) and Local Development Documents (LDDs) is described briefly in
paragraphs 6 – 8 of this PPS. The Companion Guide to PPS22, also published by ODPM in
2004, provides considerably more detail. In particular section 3 deals with planning for
renewables at the regional level,and highlights the importance of integrating work on
resources, constraints, targets, criteria based policies, and the identification of broad areas
where the development of particular types of renewable energy may be appropriate.
PPS22 also provides the mechanism for incorporating a renewable energy requirement on
new buildings into planning policy. However, it states that requirements on new developments
should only be applied where the installation of renewable energy generation is viable, given
the type of development proposed, its location and design. It also states that the policies
should not be framed in such a way as to place an ‘undue burden’ on developers.
The South West Regional Planning Guidance (RPG10) included reference to the regional
2010 renewable electricity target. The RPG is being replaced by a Regional Spatial Strategy
(RSS) for the South West (currently in draft form). It is the intention that the new RSS will
adopt the 2010 and 2020 electricity targets, including the sub-regional and renewable heat
targets, developed through the REvision 2010 and REvision 2020 projects (discussed below).
National and regional renewable energy policy
Table 1 below lists some policy documents considered relevant to this study (although this list
is by no means exhaustive). These documents have been discussed in detail in Appendix 1
and are summarised in this section, with particular reference to their implications for energy
crops in Devon.
Table 1: Summary of reviewed policy, strategy and research documents
National
 Energy White Paper, May 2007
 UK Biomass Strategy
 Planning Policy Statements 1 (Delivering Sustainable Development) and 22
(Renewable Energy)
Regional
• Renewable Energy Assessment and Targets for the South West
• REvision 2010
• REvision 2020
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•
•
•
•

South West Regional Spatial Strategy
South West Regional and Woodland and Forestry Framework
South West Regional Woodfuel Framework
Bioscope

Sub-regional
• Devon Structure Plan
• North Devon and Torridge Renewable Energy Action Plan
• Renewable Energy in North Devon - Reviewing the Targets for 2010
• AONB Management Plan
• National Park Management Plans

Renewable Energy Policy: recent developments
In February 2000, the Government published its initial conclusions on its new policy for
renewable energy in the UK, encompassing four main elements:
•
•
•
•

Introduction of the Renewables Obligation, the successor of the Non-Fossil Fuel
Obligation (NFFO)
Exemption of renewable electricity and heat from the Climate Change Levy
An expanded support programme for renewable energy (through Capital Grants
and increased research and development)
A regional strategic approach to planning and regional targets for renewable
energy.

These elements were subsequently confirmed within the Government’s Climate Change
Programme, which proposed an initial 10 year strategy to help meet its aims. Specifically, it
proposed that 5% of UK electricity needs should be met from renewables by the end of 2003
and 10% by 2010, as long as the cost to consumers is acceptable. These targets were
intended to act as a stimulus to industry and provide milestones for progress monitoring.
In 2003 the Government issued an Energy White Paper 'Our Energy Future - Creating a Low
Carbon Economy' containing the ‘aspiration’ that the UK renewable electricity target should be
increased to 20% by 2020. The Government also set up a Renewables Advisory Board
providing direct input to ministers within the then DTI (now the Department for Business,
Enterprise and Regulatory Reform, DBERR) in order to further support and shape renewable
energy policy within the UK.
The Government also commissioned a series of regional assessments of renewable energy
potential designed to inform and establish regional targets. The assessments were coordinated by the English Regional Government Offices and the Devolved Administrations.
The final report, ‘Regional Renewable Energy Assessments’, collated the results for each
region, demonstrating that the Government's target of 10% renewable electricity generation
by 2010 is challenging but achievable.
The Government Office for the South West (GOSW) appointed Terence O’Rourke and AEAT
to carry out the South West regional study which recommended a regional target of 597MW
of installed renewable electricity capacity by 2010 timeframe (this report is summarised in
more detail in Appendix 1).
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In 2003, the GOSW and the South West Regional Assembly commissioned the REvision
2010 project, which sought to develop sub-regional targets for renewable electricity to 2010.
The project successfully achieved its aim of encouraging each of the sub-regions to adopt
targets consistent with the overall regional target. REvision 2010 was proceeded by the
GOSW-funded REvision 2020 project, completed in 2005, which extends targets to 2020 and
also includes targets for renewable heat generation, of 105 MWth by 2010 and 503 MWth by
2020. Both of these projects are discussed in further detail in Appendix 1.
At a national level, the Government is now considering developing proposals for supporting
renewable heat, i.e. introducing a Renewable Energy Heat Obligation. This will be separate
but parallel to the review of the existing Renewable Obligation on electricity suppliers, and will
specifically include proposals as recommended by the Royal Commission on Environmental
Pollution’s report (June 2004) on Biomass as a Renewable Energy Source (also discussed
further in Appendix 1).
More recently (in May 2007), the Government published its Energy White Paper, ‘Meeting the
Energy Challenge’, which sets out the Government’s international and domestic energy
strategy to address the long-term energy challenges and deliver the four energy policy goals
(cutting CO2 by some 60% by about 2050, with real progress by 2020; maintaining reliability
of energy supplies; promoting competitive markets in the UK and beyond; and ensuring every
home is adequately and affordably heated).
Alongside this, the UK Biomass Strategy was published (also in May 2007). This Strategy
outlines best practice for the application of biomass to low carbon energy production and
discusses opportunities for developing a sustainable supply chain of biomass sources. It
demonstrates a clear Governmental commitment to the development of energy crops, and
suggests that a potential 350,000 hectares across the UK could be cultivated by 2020. To
support this expansion, the Government asserts its commitment to continuing to support
energy crop plantings through the Rural Development Programmes, as well as through the
current EU Energy Aid Payment. Furthermore, consultation is currently underway to make
changes to the Renewables Obligation, which would see support targeted more specifically at
different renewable energy sources, with the application of biomass for electricity generation
being one area of focus.
Implications for energy crops in Devon
These various documents and strategies suggest national and regional policy are increasingly
aligned, both demonstrating commitment to, and support for, the development of renewables
generally, and energy crops or biomass specifically, in striving to achieve the UK’s carbon
emission reduction targets. In the South West, regional policy demonstrates notable
commitment through the development of its own renewable energy targets, broken down to
sub-regional level. For the county of Devon, the target of 151MWe installed capacity by 2010
is significant, equating to between 25 and 30% of the South West regional target. In addition,
the region appears one step ahead of national policy, with its targets for installed thermal
capacity of 100MWth by 2010, rising to 500MWth by 2020. These regional targets and drive,
together with guidance and pressure from a national level, have real implications for local
energy crop production in Devon: the implication being there is the support, commitment and
necessity to actively pursue energy crops if regional and national renewable and carbon
emission reduction targets are to be met.
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1.2.4

Environmental Impacts of Energy Crop Cultivation

Appendix 1 includes a detailed review of literature on the process of growing energy crops
(miscanthus and SRC willow) and the associated potential environmental impacts. These are
summarised here and in Table 2 below.
The process of growing energy crops, from soil preparation to plant establishment and
harvesting, has a number of potential implications, both positive and negative, for the
immediate environment. On the negative side, these include: visual impacts, mainly related
to the size and scale of energy crop plantations and their different appearance to traditional
arable crops; the potential for soil compaction during harvesting; potential impacts on
hydrology as a result of their high water demand (relative to arable crops); and potential to
disturb archaeological remains, both below and above ground and on known and unknown
sites. The majority of these (particularly visual and archaeological impacts) are considered
avoidable with the aid of thorough, systematic landscape sensitivity analysis.
A further associated potential negative aspect of energy crops, with economic and
environmental implications, is the requirement for transportation of the resulting ‘fuel’. Thus
again, careful consideration of this issue when locating a site for energy crop cultivation is
paramount.
On the positive side, research suggests there are possible benefits to biodiversity, with
energy crop plantations often providing inviting habitats for various species of small mammals
and insects, for example. Furthermore possible benefits of energy crops raised in some of the
literature reviewed here relate to their potential role in bioremediation (the process of
removing heavy metals from contaminated soils).
Whilst potential negative impacts of energy crops are acknowledged and cause for some
concern in the literature, the extent to which they may be barriers to the establishment of
energy crops will vary on a case-by-case basis. Whilst a few of the potential impacts identified
require more research to further understanding, the majority can be mitigated through careful
management practices including the use of landscape sensitivity assessments, following best
practice management and landscape guidelines, or pragmatic re-siting. Furthermore, it is
important not to lose sight of the overall potential environmental gain of energy crops, that is
reduced CO2 emissions and the associated reduction in the threat of climate change, (i.e. the
reason for cultivating energy crops in the first instance).
Careful management practices and the use of landscape sensitivity assessment will often
mitigate impacts through following best practice management and landscape guidelines or
pragmatic re-siting.
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Table 2: Summary of potential environmental impacts of energy crops
9 Positive impact
8 Negative impact
~ Potential solutions
IMPACT
Visual

Soil

Hydrological
effective
rainfall

Biodiversity

Archaeology

Summary of potential environmental impacts of growing energy crops
8 Potential concerns over impact on landscape relating to scale of planting,
reduction in variety in the landscape, regimentation and cloaking of landscape
features.
8 Rapidly altering growing height, before reaching an unusually high stand
followed by the sudden reduction in height following harvest.
8 Soil compaction could result from winter or early spring harvesting whilst
the ground moisture content is high. This would be especially likely in soils
with high clay content (>35%).
~ Sub-soiling the site prior to planting is advised on heavy soils to alleviate
this problem. The likelihood of compaction during harvesting can be reduced
through the use of low pressure tyres. Harvesting during a dry period is also
recommended to minimise impact.
9 Reduced nutrient leaching and flood risk, due to increased capacity of the
soil to absorb water and minimal fertiliser requirement for grasses.
9 Potential benefit for willow plantations to assist in the bioremediation of
contaminated land (through uptake of heavy metals).
8 Energy crops use more water than traditional arable crops, therefore have
potential to effect hydrological effective rainfall (HER), although this is
dependent on: the connection between transpiration and atmospheric
humidity; the effective root depth of the energy crop; and access by roots to
groundwater during the growing season.
~ Studies suggest impact on HER is minimal. More research needed in this
area.
9 Potentially improved biodiversity: minimal fertiliser requirement on grasses
provides a more appealing habitat to wildlife.
~ Complete harvesting before the beginning of March to avoid potential
damage to birds nests.
9 SRC potentially benefits biodiversity providing an attractive environment (in
terms of food and shelter) to small mammals, invertebrates and insects,
which in turn attract many species of bird and a valuable over-wintering
habitat.
9 Miscanthus crops can initially have a positive effect on ground flora
diversity, although once established the crop effectively shades out most
vegetation. When cropped, potential for further weed flora species, providing
an important food source for some birds. Field margins, where weeds are
able to grow more freely, can have the greatest diversity of flora and fauna.
8 Potential mechanical, chemical and hydrological impacts on archaeology,
below and above ground, as a result of planting, crop establishment and
harvesting. More research required particularly on sub-surface impacts.
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2

Review of ‘Energy Crops in Cornwall’

2.1 Summary
The report ‘Energy Crops in Cornwall – Environmental Issues and an Opportunities Plan’ was
undertaken by Land and Landscape Management, with Scott Wilson, on behalf of Cornwall
Objective One, the Environment Agency, and Cornwall AONB Partnerships and was
published in December 2004.
‘Energy Crops in Cornwall’ includes a brief review of the environmental impacts of cultivating
miscanthus and short rotation coppice. However the bulk of the work centres on a
geographic analysis of the constraints and opportunities to energy crop cultivation in
Cornwall.
The project was funded by Objective One as a means to support the miscanthus planting
applications process, and had two key outcomes in this respect. Firstly, the process of
developing the report brought a number of stakeholders together, and helped develop
consensus on some of the issues. Secondly, the GIS model itself has proven useful in over
50% of Objective One applications. This has helped farmers in two ways: (i) by avoiding
making applications which would be likely to fail Environmental Impact Assessment (EIA); and
(ii) by avoiding the need for EIAs in areas of the county identified by the model as nonconstrained. In effect the model embodied a county-wide approach to assessing EIAs for
miscanthus planting applications, which resulted in a more efficient decision making process.
However, there were a number of aspects of this piece of research which could be refined in
future work. Firstly, the results could have been made much more accessible – in the event,
the maps were distributed as a set of image files on a CD ROM. Secondly, the opportunities
modelling process was somewhat arbitrary in terms of the selection, ranking and weighting of
opportunity factors – different approaches to weighting the GIS layers would have produced
very different results. In effect the strongest aspect of the GIS modelling was in its
identification of constrained/non-constrained land (with respect to EIA). The opportunities
scores for non-constrained land were probably less relevant to local conditions, and the
availability of crop yield models would have improved this aspect of the work.

2.2 Report contents
The Cornwall Report cites three main objectives:
i. Carry out a desk study to collate all available material relating to the environmental
qualities of Miscanthus and Short Rotation Coppice (SRC).
ii. Summarise the information and develop a factual environmental statement whilst
identifying any gaps in knowledge.
iii. Develop a GIS map to indicate areas most suitable for establishing these energy
crops according to criteria resulting from the desk study.
The document is then set out in four main sections:
i. Consultation
ii. Literature review
iii. Constraints and opportunities

iv. Further work
Each section of the report is considered below in turn. The scope of each section is firstly
summarised and then, where appropriate, reviewed and evaluated by the CSE team, drawing
out any lessons learned of relevance to this current study on Devon.

2.3 ‘Consultation’ section
The Cornwall Report involved discussions with local representatives of the Department for
Environment Farming and Rural Affairs (Defra), English Nature (now Natural England),
Cornwall County Council (CCC) and the Environment Agency (EA). In addition to these
meetings further contact was made, by e-mail and telephone, with various people undertaking
energy crop research.
The main outcome of the consultation was that whilst the local officers supported the growing
of energy crops in principle, it was felt that there were many types of areas and land uses
within the county where the replacement of existing land use would not be acceptable.
It was also felt that of the two main potential energy crops, SRC had the least potential in
Cornwall because Objective One funding was only available for non-set aside miscanthus. A
study carried out by Bio-Renewables Ltd for Winkleigh biomass power station, (Bullard et al,
2004- see Appendix 1), also concluded that SRC would not be the crop of choice (though this
was specifically for WINBEG), due to high delivery costs of producing fuel from SRC, a ‘weak’
fuel supply chain for SRC and difficulties related to storage. These findings highlight the
importance that each case is evaluated on its own merits and whilst a mapping tool can
usefully identify potential areas for development, taking into account local, expert opinion is
crucial.

2.4 ‘Literature review’ section
The Cornwall Report literature review is largely based on a single paper: the ‘Review of
Power Production from Renewable and Related Sources’, by Howes et al. at AEA Technology
and Environment, which was prepared for the Environment Agency in 2002.
The Howes et al. paper examines several aspects of energy crop cultivation, including:
establishment, harvest, transport and combustion. Sections of the paper, (the ’Executive
Summary’, ’Environmental Impacts’ and ‘References’) are re-printed as an annex to the
Cornwall Report. A small number of more recent works’ findings are also included.
CSE Review
The paper by Howes et al. provides a comprehensive review of the environmental issues
regarding the growing and harvesting of energy crops. It highlights the two main negative
effects of this process: the visual impact and the potential for soil compaction. The visual
impact results from the rapidly altering growing height, before reaching an unusually high
stand followed by the sudden reduction in height following harvest. Soil compaction could
result from winter or early spring harvesting whilst the ground moisture content is high. This
would be especially likely in soils with high clay content (>35%).
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These findings highlight the potentially sensitive nature of an energy crop proposal and the
importance of identifying the most suitable location to minimise this impact. Including visual
impact-related features (such as altitude, aspect, proximity to inhabited areas) very early on in
the process, such as in the mapping tool, ensures this is taken into consideration. Similarly
the potential negative impact of biomass cultivation on the soil can be identified in the initial
stages by incorporating the correct geographical features into the map.
Potential beneficial aspects of energy crop cultivation identified by Howes et al. include:
improved biodiversity, compared to arable crops, and reduced nutrient leaching and flood risk.
In relation to the latter, there is some debate surrounding the impact of energy crops on
hydrology. For example, Howes et al. state that the hydrologically effective rainfall (HER)
would be reduced by 100 to 200mm per year if miscanthus replaced grass or wheat, whereas
Finch et al. (2004) contend that as miscanthus uses the C4 photosynthetic pathway it will have
higher water efficiency leading to reduced water consumption.
In light of these apparently contradictory comments, it is important to acknowledge that whilst
the Howes et al. paper is a comprehensive document, covering all aspects of producing
power from renewable sources, the environmental impacts section constitutes only a small
part of the report. Its literature review includes only two other documents: the Finch et al.
2004 report for ETSU and unspecified work conducted by the Game Conservancy on SRC
plots intended for the failed ARBRE wood chip combustion plant in Yorkshire (neither
document is cited in the ‘References’ section of the Cornwall Report). This therefore cannot
be considered a broad consensus of the existing research into the potential environmental
impacts of energy crop cultivation and this should be taken into consideration when
interpreting its findings. Please see the Literature Review section of this report for further
discussion.

2.5 ‘Constraints and opportunities’ section
This section of the Cornwall Report sets out the approach taken to modelling various
constraints and opportunities to the planting of energy crops in Cornwall. Areas with
perceived barriers to energy crops (constraints) were identified and the remaining land was
then rated according to its potential for energy crop cultivation (opportunities).
Fifteen constraints were identified. Eleven of these were existing land use types where a
change of use was considered likely to be opposed. The remaining four constraints covered
key ecological barriers. Maps were obtained for each of these constraints and these were
used to exclude constrained areas from the grid-based analysis described below.
The seven categories of opportunities for cultivation were identified. These were first ranked
in order of assumed importance and subsequently given relative weights consistent with the
initial ranking order. The result was a list of 7 opportunity categories, each weighted in
comparison to the category ranked immediately below it in the list, as follows:
1. Landscape (20% more important than Soils)
a. Sensitivity of different Landscape Characters
2. Soils (100% more important than Archaeology)
a. Clay content
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3. Archaeology (equally important as Biodiversity)
a. Concentration of archaeological sites
b. Historic Land Classification
4. Biodiversity (10% more important than Fuel Poverty)
a. Distance from SSSI sites
5. Fuel Poverty (10% more important than Economic Deprivation)
a. % of population at risk of Fuel Poverty
6. Economic Deprivation (100% more important than Crop Yield)
a. Index of Multiple Deprivation values
7. Crop Yield
a. Agricultural Land Grade
For each of the 8 individual criteria, a score between 3 (high opportunity) and 9 (low
opportunity) was assigned, for different possible values of the criteria. For example,
Agricultural Land Grades 1, 2, 3, 4 and 5 were given scores of 3, 4, 5, 7 and 9 respectively.
Gridded maps were then produced from datasets representing each of the categories 1-7 and
the appropriate score assigned to each grid square depending on its contents with respect to
each subcriterion (labelled a or b in the list above). For example, a square in the Crop Yield
grid that happened to overlay Grade 3 Agricultural Land would be assigned a score of 5.
Where categories contained more than one criterion, the scores were assigned such that their
sums would be in the range 3-9, and these sums, (rather than the individual criterion scores),
were assigned to the gridded map for the relevant category. These maps are shown as
Figures 2-9 in the Cornwall Report.
Next the weights were applied as set out in the list above, with higher weights representing
lower opportunities: for each grid square in each category grid map, the previously calculated
score was multiplied by the weighting for that category.
Finally the scores for all 7 category grid maps were summed into a new grid map representing
the overall modelled opportunity value for the location of each grid square. A map of this
information is included in the Report as Figure 12. It covers the whole of Cornwall and for any
given location, land is either constrained (no opportunity), or takes an opportunity value from
35 (high) to 140 (low).
An unweighted version of the modelled opportunity scores is also included in the Report, as
Figure 10. This was produced in the same way as the summed and weighted version, but
without multiplying the category grid map scores by the weights for each category.
CSE Review
The approach taken to assessing the potential for energy crops across Cornwall starts with an
assumption that certain areas of the county will be completely out of bounds. These are
defined by the constraints chosen, in a fairly straightforward mapping exercise, and a user of
the Cornwall Report could probably obtain the original maps if necessary, assuming these
were not supplied with the document. Questioning the choices of constraint would therefore
be a transparent and straightforward process.
The approach taken to assessing the likely opportunities for energy crops in non-constrained
areas is heavily influenced by the selection of the opportunity criteria, the allocation of scores,
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and the possibly somewhat arbitrary process of ranking and assigning weights to the different
categories of opportunity. The lack of a yield model for miscanthus further undermines this
aspect of the GIS modelling, although this is no fault of the authors, since it appears that such
a model was not available when the work was carried out.
Overall, the opportunities modelling incorporates a wide range of complex and different
factors relevant to the cultivation of energy crops, but does so in a slightly crude way. If one
accepts the choices and relative weightings for the criteria, this may be an appropriate way to
assess potential for energy crop cultivation across very large areas. However it is likely to
suffer from over-simplicity when applied to any specific location.
The results of the analysis are presented as a set of A3 printed Cornwall-wide maps at scale
1:400,000, with little or no additional geographic detail included. Although a relatively fine grid
resolution of 50m is used for the opportunities analysis, the small scale of the printed maps
means that they would be very difficult to use in relation to any specific project or proposal,
other than as a general guide to focusing subsequent more detailed studies.

2.6

‘Further work’ section

This section of the Cornwall Report identifies specific areas of knowledge that have either not
been addressed in reviewed work or are felt to be contentious. The main areas addressed
were:
1.
2.
3.
4.
5.
6.

Lack of reliable miscanthus yield model
Lack of set aside land location maps
Potential for miscanthus bioremediation
Soil compaction during harvesting
Damage to bird nests during harvesting
Restoration of culm grassland land competition.

CSE Review
By identifying limitations and areas requiring further research, the authors of the Cornwall
Report usefully signpost issues to be aware of. Information obtained by CSE during the
literature review for the current Devon project suggests the following:
1. A paper detailing a reliable miscanthus yield model was published by CliftonBrown et al. in 2004. The MISCANMOD model produced yield results which were
consistent with 20 trial sites across Europe.
2. At present there still seems to be no map available of current set aside locations.
3. Bioremediation potential of energy crops has been studied extensively by ADAS
in their review ‘Bioenergy Crops and Bioremediation’, published in August 2002
(Britt et al, 2002).
4. Soil compaction: in the literature reviewed for this study, soil compaction is
generally regarded as a problem that may occur mainly during the establishment
phase of energy crops, especially on land previously shallow ploughed for arable
crops. Sub-soiling the site prior to planting is advised on heavy soils (Defra, 2001)
to alleviate this problem. The likelihood of compaction during harvesting can be
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reduced through the use of low pressure tyres (Hardcastle et al, 2006).
Harvesting during a dry period is also recommended to minimise impact.
5. The potential for damaging birds nests during harvesting can be greatly reduced
through careful planning of when to harvest. SRC can be harvested from
January to February and miscanthus from January to March (Defra 2001; 2004).
The RSPB (2006) website states that bird nesting mainly occurs between March
and July. This would infer that as long as harvesting is completed before the
beginning of March, the potential for bird nest damage will be minimised.
6. Culm grassland tends to be characterised by heavy poorly drained soils
(Countryside Agency, 2006). Areas applicable for culm restoration would
therefore not be suitable for energy crop cultivation.

Summary of implications for the current Devon project
One of the main benefits of the Cornwall study was the way in which it brought stakeholders
from the agricultural, landscape and energy policy communities together to discuss and
develop consensus on the issues surrounding energy crops. This could be replicated in
Devon by establishing an ongoing group to take the results of the current study forward, and
the current project stakeholder group may be well placed to adopt this role.
The other major benefit from the Cornwall work was its use to improve the efficiency of the
EIA process as applied to Objective One applications for new miscanthus planting. This was a
key objective of the work, and the required stakeholders and decision makers were on board
from an early stage.
The aims of the current Devon study are more general – to provide an information resource
and decision making tool regarding the scale and locations of opportunities for and
constraints to energy crop cultivation in Devon, which will be useful to a wide range of
stakeholders, including biomass project developers, landowners, grant awarding bodies, and
land/environmental management advisors. As a result, this Devon study has not been
designed as a component of a particular formal planning process, but as an information
resource and tool to support policy and project development across the county.
The Devon work has benefited from the availability of a miscanthus yield model, allowing a
simpler approach to assessing the likely opportunities for miscanthus than was taken in the
Cornwall study. This allowed the authors to avoid the necessarily arbitrary approach taken to
weighting the various opportunity factors in Cornwall project.
Finally the creation of a hyperlinked PDF version of the GIS model for Devon represents an
improvement over the distribution of raw image files undertaken in the Cornwall work.
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3

METHODOLOGY

3.1 Introduction and approach
The approach taken to geographically modelling the opportunities for biomass and woodfuels
in Devon was based on combining a crop yield model with a set of constraints to cultivation,
on a 200m (4 hectare) grid square basis. The output of the GIS processing (discussed below)
is a map showing: i) areas out of bounds due to constraints, and ii) estimated yields in
unconstrained areas. In contrast with the methodology employed for the study ‘Energy Crops
in Cornwall’, the only modelled information pertains to crop yield, making calculation of the
result for each grid square transparent: the result is that specific local information is used at
every grid location, and the results can be used as guidance at a more local level.
The results from the GIS modelling have been made available in two formats: GIS (ArcView
and Mapinfo) and Adobe Acrobat PDF. The former allows access to all the data contained in
the model and provides an interactive tool for manipulation and detailed analysis. However,
the requirement for specific software to use this tool inevitably restricts its accessibility and
usability, so a simplified version has been created as a set of hyperlinked PDF documents,
containing the key result maps at county and district levels.
The GIS model comprises a set of grids with an area of 4 hectares per square. Each grid can
be thought of as a ‘layer’ representing a characteristic of the Devon landscape considered
relevant to the potential for developing energy crops (miscanthus, SRC willow, and arisings
from existing woodlands). The layers have been grouped into four categories, as shown in
Box 1 below, according to the types of geographic features they represent: resources;
constraints; opportunities; guidance. The potential for growing the energy crops in each 200m
square is determined by the combination of features present or absent in the full set of layers
which combine to create the overall GIS model.
Box 1: GIS Layer Categories
Layer Category

Usage in GIS model

Resources

Provide biomass yield data in dry tonnes per hectare per year

Constraints

Biomass production precluded on constrained grid squares

Opportunities

Provide relevant data on potential demand/policy drivers for biomass

Guidance

Characteristics that do not preclude biomass production, but should be considered on a case by
case basis – no influence on modelling results

The output of the modelling process is a map showing the potential for miscanthus, SRC
willow, and arisings from existing woodland, in each of the approximately 175,000 grid
squares which make up the county of Devon. The model is based on a priority crop order of
existing woodland > miscanthus > SRC willow, such that only one crop per grid square will be
identified as an opportunity. This means that on a square where there is no existing woodland
and no constraints to prevent it, miscanthus would be the identified as the potential crop (due
to higher energy yields), followed by SRC willow on squares where miscanthus is
constrained. Where both crops are constrained, a square would be identified as having no
potential for energy crops.

3.2 Building the GIS Model
Figure 1: GIS yields modelling flow diagram

Figure 1 illustrates the process by which the Devon model of constrained energy crop yields
was constructed. There was a period of consultation during the GIS data preparation phase,
in which a group of stakeholders, identified by the Project Steering Group, were given the
opportunity to comment on the model and suggest any changes to the layers adopted. The
results of this consultation were then incorporated into the model with changes made where
necessary. The final list of landscape characteristics included, and deemed to represent
constraints to energy crop cultivation, was therefore approved by the Project Steering Group
as being consistent with the views of key stakeholders.
As shown above in Figure 1, the yield model consists of two categories of layer: resources,
and constraints. Box 2 to Box 5 below summarise the specific layers used in each category,
and their sources. Section 3.3 discusses the detail of the resource definition layers, section
3.4 presents Land Use Consultant’s assessment of landscape sensitivity to miscanthus and
SRC willow, while section 3.5 presents the overall distribution of constrained land.
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Box 2: Energy Crop Resource Layers
Layer

Source

Miscanthus Yield

Modeled for the project by ADAS

SRC Willow yield

MAGIC, ETSU

General Woodland
National Inventory of Woodland and Trees

Forestry Commission

Managed Woodland
Ancient Semi Natural Woodland

Natural England

Forestry Commission Woodland

Forestry Commission

Woodland Trust Sites

Forestry Commission

Woodland Grant Schemes

Forestry Commission

Unknown Status Woodland
Lowland Beech and Yew Woodland

Natural England

Lowland Mixed Deciduous Woodland

Natural England

Undetermined Woodland

Natural England

Upland Mixed Ashwoods

Natural England

Upland Oakwoods

Natural England

Wet Woodland

Natural England

Box 3: Constraints (Landscape Sensitivity)
High Landscape Sensitivity (value = 5)

Developed for the project by Land Use Consultants
(geography from Countryside Agency)

Box 4: Constraints (Land Cover)
Layer
Slope (average slope > 20%) (OS)

Source
Calculated from Ordnance Survey data

Blanket Bog

Natural England

Coastal and Floodplain Grazing March

Natural England

Coastal Sand Dunes

Natural England

Coastal Vegetated Shingle

Natural England

Fens

Natural England

Lowland Calcareous Grassland

Natural England

Lowland Dry Acid Grassland

Natural England

Lowland Heathland

Natural England

Lowland Meadows

Natural England

Lowland Raised Bogs

Natural England

Maritime Cliff and Slope

Natural England

Mudflats

Natural England

Purple Moor Grass Rush Pastures

Natural England

Reedbeds

Natural England

Saline Lagoons

Natural England

Undetermined Grassland

Natural England

Upland Calcareous Grassland

Natural England

Upland Hay Meadow

Natural England

Upland Heathland

Natural England

Urban Land (Strategii Dataset)

Natural England, Ordnance Survey

Urban Land
Agricultural Land Classifications 4, 5 Urban
and Other

National Statistics
MAGIC
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Box 5: Constraints (Land Designation)
Layer

Source

Doorstep Greens

MAGIC

Historic Parks and Gardens

MAGIC

Local Nature Reserves

Natural England

Millennium Greens

MAGIC

National Nature Reserves

Natural England

Ramsar sites

Natural England

Registered Battlefields

MAGIC

Scheduled Ancient monuments

MAGIC

Sites of Special Scientific Interest

Natural England

Special Areas of Conservation

Natural England

Special Protection Areas

Natural England

In addition, a number of geographic features were identified which while not necessarily
precluding or encouraging energy crop cultivation, were of sufficient relevance to warrant
consideration as part of any decision on whether to plant crops at a given location. These
‘Guidance Layers’ are included in the GIS database to allow quick identification of their
presence at any given location, and a selection of them is included in the PDF GIS output.
Box 6 below lists the features, and indicates which are present in the PDF package.
Box 6: Guidance Layers
Feature

Present in PDF package?

Areas of Outstanding Natural Beauty

Yes

Coastal Preservation Areas

No

Countryside Stewardship Agreements

No

Environmental Stewardship Agreements

No

Heritage Coast

No

Millennium Gardens

No

Moor Line

Yes

National Parks

Yes

National Trails

No

Nature Areas

No

Objective 2 Areas

No

Organic Farming Scheme Agreements

No

Public Rights of Way

No

Regional Routes

Yes

SW Forest Boundary

No

World Heritage Sites

No

Once the Constrained Resources Results GIS Dataset had been produced, an analysis of
priority areas for energy crop production was undertaken. This was focused on consideration
of potential local demand for energy crops in domestic heating. The aim was to identify those
parts of Devon with high domestic heat demand and low access to the gas distribution
network, where fuel poverty incidence was expected to be high, (based on the Fuel Poverty
Indicator recently produced by CSE and the University of Bristol, on behalf of the DTI. See
www.fuelpovertyindicator.org.uk). Figure 2 illustrates the process by which the priority areas
were identified. The results of this analysis are presented in Section 4.
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Figure 2: Priority areas GIS modelling flow diagram

3.3
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3.3 Resource definition layers
3.3.1

ADAS Miscanthus Crop Yield

The yield potential of Miscanthus was determined for 5 km squares across the whole of
Devon. The calculations used the basic models of Monteith 1 and Beale and Long 2. The
model structure was assumed a priori and observed meteorological data for the period 1961 –
1990 were used to determine the output parameters. A fuller description of the model's
development is given in Price et al (2004) 3.
The model was used to estimate the potential yield of the crop, which is driven essentially by
cumulative temperature and incident radiation. In this respect the output highs and lows will
bear some relation to the general yield variation of biomass in Devon. However, the model is
not formulated to reflect responses to environmental factors such as pH, exposure and
nutrient deficiency. Furthermore, light interception and conversion efficiency factors in the
model are Miscanthus specific, and as the crop has an intrinsically efficient canopy structure
and a C4 carbon metabolism it can be expected to produce higher output than the more
generally grown C3 crops. The model also assumes that the crop is established, and
therefore does not mimic the early development stages of the newly planted crop.
Water availability is a significant environmental factor that may restrict Miscanthus from
reaching its potential yield 4, and although Devon has a more generous rainfall than other
counties in the UK, hot dry spells of weather can still occur during the main summer growing
period. Therefore the model output used includes a measure of water limitation. Actual and
potential evapotranspiration rates have been calculated on a daily basis and used to scale the
estimate of predicted daily yield increment.
The mapping of yield was done in the same manner as for individual locations, but with the
potential yields calculated on a 5 x 5 km basis modified to account for water availability acting
as a limiting factor on yield. Available water capacity (AWC) was calculated using the
SEISMIC soils database obtained from the National Soil Research Institute (NSRI). Land
cover in each 1 km cell was derived from the ADAS Land Cover Database. For cells that
contained more than 20% agricultural land the dominant soil was extracted and the AWC
calculated. AWC was then averaged over the 5km x 5km unit.
Figure 3 below shows the resulting 5km grid of modelled miscanthus yields for Devon.

1

Monteith JL. Climate and the efficiency of crop production in Britain. Philosophical Transactions of the Royal
Society of London 1977; 281:277-94.
2
Beale CV, Long SP. Can Perennial C4 grasses attain high efficiencies of radiant energy conversion in cool
climates? Plant Cell and Environment 1995;18:641-50.
3
Price L, Bullard M, Lyons H, Anthony S, and Nixon P. Identifying the yield potential of Miscanthus x giganteus: ass
assessment of the spatial and temporal variability of M. x giganteus biomass productivity across England and Wales.
Biomass and Bioenergy 2004; 26:3-13.
4
Clifton-Brown JC, Lewandowski I. Water use efficiency and biomass partitioning in three different M. x giganteus
genotypes with limited and unlimited water supply. Annals of Botany 2000; 86:191-200.
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Figure 3: Modelled Miscanthus Yield for Devon

3.3.2

Short Rotation Coppice Willow Yield

At the time the GIS modelling work was undertaken, an SRC willow yield model was not
available. Yields for SRC willow were estimated by Wardell Armstrong International, based on
agricultural land classification (ALC) values, as shown in Table 3:
Table 3: Estimated SRC willow yields
ALC Value
SRC willow yield
1
12 dte/ha/year
2
10 dte/ha/year
3
8 dte/ha year
All other values
Zero yield assumed
Figure 4 below shows SRC willow yields estimated in this way, translated onto a 200m grid
map of Devon.
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Figure 4: SRC willow yield map of Devon

3.3.3

Woodland Arisings

Wardell Armstrong International estimate the average sustainable yield of arisings from
existing woodland to be 2 dte/ha/year. This assumption was used to generate the woodland
arisings yield map shown in Figure 5 below.
Figure 5: Estimated yields from arisings from existing woodlands
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3.4

Landscape Sensitivity Layer

3.4.1

Background

Land Use Consultants (LUC) was commissioned in May 2006, by the Centre for Sustainable
Energy (CSE) to undertake a sensitivity analysis of the various landscapes across Devon to
the growth of Miscanthus and Willow SRC wood fuel for biomass.

3.4.2

Potential Impact of Biomass Crops on Landscape Character

The first stage involved researching the potential landscape impacts of biomass crops on
landscape character, drawing on existing literature, including the Forestry Commission’s
guidance note on `Short Rotation Coppice in the Landscape’ 5, Defra’s guidelines on growing
short rotation coppice 6 and Miscanthus 7, and a recent report on short rotation forestry by LTS
International 8. This set the context for the landscape sensitivity assessment.
Introduction of monocultures of miscanthus and short rotation coppice may have impacts on
landscape character. Different biomass crops may have different effects on landscape, for
example:



Miscanthus grass is a monoculture of a non-native crop - landscape change
results from rapid growth rates and large scale harvesting operations.
Woodfuel arising from existing commercial crops or arising from management of
smaller hardwood plantations is likely to result in positive landscape impacts as a
result of improved woodland management.

Biomass crops may affect landscape character in the following ways:








Presence of non-native crops could adversely affect the `naturalistic’ character of
the landscape;
Growth of crops could impose rigid geometric patterns into unenclosed
landscapes such as chalk grassland or moorland, and obscure landform;
Presence of new tall crops in an open landscape could adversely affect sense of
openness and block views;
Large areas of new crops could adversely affect the scale and pattern of the
landscape, and may obscure water courses/drainage patterns;
Large areas of new crops could affect landscape scale historic assets such as
ancient or distinctive field systems, as well as historic features and their settings;
Presence of crops in permanent grassland landscapes could alter traditional
pastoral character;
New crops could bring unmanaged farmland back into cultivation.

The following assumptions were made as a basis for the assessment:

5

Forestry Commission (August 2001) Guidance Note: Short Rotation Coppice in the Landscape FCGN2 (authors
Simon Bell and Elizabeth McIntosh)
6
Defra (2002) Growing Short Rotation Coppice : Best Practice Guidelines for Applicants to DEFRA’s Energy Crops
Scheme
7
Defra (2002) Planting and Growing Miscanthus : Best Practice Guidelines for Applicants to DEFRA’s Energy Crops
Scheme
8
LTS International (February 2006) A Review of the Potential Impacts of Short Rotation Forestry for the Forestry
Commission and DEFRA
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Miscanthus is grown on a yearly cycle, reaches a maximum height of 2.5-3.5m
and is harvested by machine during winter (probably February);
SRC of willow and poplar is grown on a 2-4 year cycle, reaches up to 8m in
height and is harvested by machine during winter (between October and
February).

The visual impact of other related features, such as access roads, fencing, and buildings
involved in the transport, storage and processing of biomass has not been considered as part
of this assessment.

3.4.3

Approach to Landscape Sensitivity

Landscape attributes/characteristics may indicate the suitability of a landscape to
accommodate biomass crops. In devising the criteria for judging sensitivity we drew on
suggestions and guidance contained in the Landscape Character Assessment Guidance 9
promoted by the Countryside Agency and Scottish Natural Heritage, and Topic Paper 6 that
accompanies the Guidance 10. Definitions of landscape character and sensitivity used in this
study have been drawn from this guidance.
Landscape character is defined in the landscape character assessment guidance as:
‘the distinct and recognisable pattern of elements that occurs consistently in a
particular type of landscape, and how these are perceived by people. It reflects
particular combinations of geology, landform, soils, vegetation, land use and human
settlement’.
Topic Paper 6 suggests that judging landscape character sensitivity ‘requires professional
judgement about the degree to which the landscape in question is robust, in that it is able to
accommodate change without adverse impacts on character’
Para 4.2 goes on to say:
‘Judging landscape character sensitivity requires professional judgement about the
degree to which the landscape in question is robust, in that it is able to accommodate
change without adverse impacts on character. This involves making decisions about
whether or not significant characteristic elements of the landscape will be liable to
loss... and whether important aesthetic aspects of character will be liable to change’.
This landscape sensitivity assessment is unrelated to any Government targets or statutory
landscape designations and is based on an assessment of landscape character using
carefully defined criteria i.e. a landscape character type may be considered to be particularly
sensitive to growth of Miscanthus whether it falls inside or outside a designated landscape.
However, the boundaries of protected landscapes have been included in the GIS model to
indicate where these occur – it is also important to note that Areas of Outstanding Natural
Beauty (AONB) have their own Management Plans and National Parks have Park Plans and
Management Plans which should be given due regard in addition to the guidance provided
here (these are discussed briefly in Appendix 1).
9

Countryside Agency and Scottish Natural Heritage (2002) Landscape Character Assessment: Guidance for England
and Scotland CAX 84
10
The Countryside Agency and Scottish Natural Heritage (2002) Landscape Character Assessment Guidance for
England and Scotland. Topic Paper 6: Techniques and Criteria for Judging Capacity and Sensitivity.
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NB Acceptance of change may be relevant – this assessment considers how crops may be
integrated without adverse change to character – but it may be that a strategy to change
character in a particular area is acceptable. This has not been considered as part of the
assessment.

3.4.4

Landscape Character Baseline

Since landscape character forms the basis of our approach to the landscape sensitivity
assessment, the choice of assessment upon which to base the assessment was crucial.
At the regional level, England is divided into 158 Countryside Character Areas. Six lie within
Devon:
 145: Exmoor
 147: Blackdown Hill
 148: Devon Redlands
 149: The Culm
 150: Dartmoor
 151: South Devon
These are too broad to produce a meaningful sensitivity assessment for the county. The
national landscape typology sub-divides the landscape of Devon into a much more finegrained level. This identifies 17 landscape types within the county (as defined by the
Countryside Agency). These landscape types have a three letter code and are accompanied
by information which forms part of the Countryside Character Decision-Support Database 11.
A draft landscape strategy for Devon was completed in 1994 which was then consulted upon
in 1994-5. This work formed the basis for ‘The Devon Landscape’ 12, a publication that
identifies 32 distinctive landscape character areas which are termed Devon’s ‘landscape
character zones’. A brief summary of key characteristic features of each `landscape
character zone’ is also presented in Appendix 1 of the Devon Structure Plan 13. Since these
zones are strategic geographical areas they include a number of types of landscapes within
their bounds. For example, within the `Exeter and Estuary Fringe’ landscape character zone
there are two types of landscape – the estuary itself and the surrounding intensively managed
farmland. Each type has a different sensitivity to growth of biomass crops.
Devon County Council are currently undertaking a revised landscape character assessment
for Devon based on definition of detailed landscape description units (LDUs) which are
currently being aggregated up into landscape character types. These will fit within the
framework set by the national landscape typology. Although these detailed draft LDUs are
considered to be too detailed for a strategic assessment of this type (some 700 LDUs have
been identified) they can usefully feed more detailed information into the guidance for each
national landscape type.

11

Countryside Agency (2001) National Character Decision-Support Database: database report – South West
Volume. Produced by Entec UK Limited in association with Steven Warnock, Parker Diacono, The University of
Reading and SmartData UK Ltd.
12
Devon County Council (2002) The Devon Landscape: An Appraisal of Devon’s Landscape at the Beginning of the
st
21 Century, Devon Books.
13
Devon County Council Structure Plan 2001 to 2016 – Explanatory Memorandum – Adopted Oct 2004
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In consultation with the Devon Wildlife Trust, Devon County Council and the Centre for
Sustainable Energy, it has been agreed that the national landscape typology classification will
be used as a basis for the assessment. The types have been given names to replace the
three letter code to make the assessment more user-friendly. The sensitivity analysis draws
on information contained in the Countryside Agency’s Countryside Character Volume for the
South West 14, the Countryside Character Decision-Support Database, The Devon
Landscape, and the emerging Devon LDUs.
The historic landscape characterisation for Devon also helped to inform the sensitivity
assessment, particularly in relation to field patterns i.e. the distribution of Medieval, post
Medieval and Modern enclosures.
The table below lists the landscape types across Devon with the names chosen for the
purposes of this assessment.

Table 4: Devon Landscape Types
Landscape
Type Code
(Countryside
Agency)

Landscape Type Name
(named specifically for this study)

Countryside Character Area Containing this Landscape
Type

HDO
HDW
LBD
LCD
LDO
LWW
RBA
RBD
RDS
RPD
UBA
UBD
UCW
UDA
UDS
UDW
UPW

1. Open Upland Heath/Moor
2. Enclosed Upland Heath/Moor
3. Lowland Dairy Vales
4. Lowland Clay Vales
5. Unenclosed Coast
6. Coastal/Floodplain Levels
7. Undulating Wooded Pasture and Valleys
8. Rolling Farmland
9. Heathy Hills
10. Rolling Clay Farmland
11. Low Wooded Pastoral Hills
12. Undulating Mixed Farmland
13. Heathy Ridges
14. Moorland Fringe
15. Lowland Hills with Woods and Heath
16. Low Moorland Hills
17. Lowland Hills and Ridges

Exmoor, Dartmoor
Dartmoor
Devon Redlands
South Devon, Blackdowns
The Culm, Exmoor
The Culm, Exmoor, Devon Redlands, Blackdowns
The Culm, South Devon (crosses over onto edge of Dartmoor)
The Culm, Devon Redlands, South Devon
Devon Redlands
The Culm
Exmoor, Devon Redlands, Blackdowns, The Culm
Exmoor, Devon Redlands
Blackdowns
Dartmoor
Devon Redlands
Exmoor, South Devon
The Culm

Figure 6 overleaf shows the distribution of landscape types across Devon. It should be noted
that some of the landscape types are broad in their coverage, and contain a diversity of
landscapes within them. This is particularly true for Type 4: Lowland Clay Vales (LCD) and
Type 8: Rolling Farmland (RBD). It is particularly important that the diversity within these
landscape types is recognised, and taken account of, when applying guidance contained in
this document.

14
Countryside Agency (1999) Countryside Character Volume 8: South West, CA14. ISBN 0
86170 614 5
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Figure 6: Distribution of Landscape Types in the County of Devon

3.4.5

Criteria for Determining Sensitivity to Biomass Crops

Attributes that may indicate landscape character sensitivity to biomass crops are as follows:












Landform – steep landforms are generally more sensitive due to increased
opportunity to view the geometric crops in plan form, and from a distance.
Landcover/ landuse – the existing landcover and landuse of a landscape may
indicate which landscapes could accommodate biomass crops. Miscanthus is
likely to be more easily absorbed into a landscape that is characterised by large
scale cropping systems whereas it would be less easily accommodated in areas
that are predominantly pastoral in character. SRC may be more easily absorbed
into landscapes characterised by woodland.
Landscape pattern – landscape pattern may indicate where geometric shapes
(such as growth of biomass crops) may be suitable. For example, biomass crops
may be absorbed into a landscape that is dominated by large scale rectilinear
field systems whereas unenclosed moorland or small scale, irregular field
patterns are likely to be adversely affected by the introduction of large scale crop
plantations.
Sense of enclosure – open landscapes would be changed by the introduction of
tall biomass crops whereas landscapes enclosed by hedgerows/hedgerow trees,
woodland or landform would absorb biomass crops more easily.
Sense of ‘naturalness’ – non-native crops and harvesting operations could
affect the perceived ‘naturalness’ of a landscape. Crops are likely to be better
integrated into landscapes that are already in cropping use or affected by manmade features such as roads and industry. Devon’s ‘Coastal Preservation Area’
and moorlands are particularly valued for their wild and natural character.
Inter-visibility – some areas may be more sensitive because they are
overlooked by sensitive landscapes or viewpoints.
Other key features – some landscapes are sensitive due to the presence of key
visual features such as above ground archaeology or specific landmarks (natural
or man-made).

Listing key characteristics under each of these topic headings may indicate the sensitivity of
each landscape type to growth of miscanthus and SRC crops. This study was initially
conducted as a desk based exercise using published landscape information including the
Countryside Agency’s character appraisals of the South West 15, the National Countryside
Character decision support database 16, and the Devonshire landscape character
assessment 17. Fieldwork was undertaken in August 2006 to verify the results of this desk
based assessment on the ground and add information as necessary.
Sensitivity is described as high, moderate-high, moderate, moderate-low and low. For
example the lowest sensitivity landscapes are likely to have flat or gently undulating landform,
regular blocks of crops are a familiar sight, there is some sense of enclosure, a low perceived

Countryside Agency (1999) Countryside Character: Volume 8: South West. CA14.
Countryside Agency (2001) National Countryside Character Decision-Support Database
(produced by Entec UK Limited in association with Steven Warnock, Parker Diacono, The
University of Reading and SmartData UK Ltd.)
17
Devon County Council (2002) The Devon Landscape: An Appraisal of Devon’s Landscape
at the Beginning of the 21st Century
15
16

`naturalness’, little inter-visibility with sensitive landscapes/viewpoints and low density of
sensitive visual features e.g. lowland-intermediate elevation arable or mixed farmland areas.
Areas of high sensitivity are likely to be landscapes with steeply undulating landform, where
monocultures of crops are an unfamiliar landcover type and would prejudice landscape
pattern, with a sense of openness, a high perceived `naturalness’, inter-visible with sensitive
landscapes/viewpoints and a high density of sensitive visual features e.g. areas of remote
open moorland.
Table 5: Landscape Sensitivity Definitions
Sensitivity Level (value) Definition
High (5)
Unsuitable for growth of biomass crops – the presence of even
a small amount of crop would change the character of the
landscape.
Moderate-high (4)
Some limited opportunity to accommodate biomass crops.
However, only small amounts could be accommodated before
landscape character is adversely affected*. Great care is
needed in locating crops so they do not dominate the
landscape, or detract from key characteristics of the landscape.
Moderate (3)
Some opportunity to accommodate biomass crops. However,
the landscape also contains a number of features/
characteristics sensitive to growth of these types of crops*.
Care is needed in locating crops so they do not dominate the
landscape, or detract from key characteristics of the landscape.
Low-moderate (2)
Some considerable opportunity to accommodate biomass crops
– the landscape is not likely to have many features/
characteristics sensitive to growth of these types of crops*.
Low (1)
Greatest opportunity to accommodate biomass crops*.
*A separate study would be required to determine the exact amount of crop that could be accommodated in each
landscape type. In any case biomass crops should only be planted in fields already in arable land use rather than
converting permanent pasture to cropping – pastoral landscapes therefore have a lower capacity than arable
landscapes.

While historic and ecological aspects contribute to landscape character, ecological and
historic constraints have also been included as separate layers in the GIS model.

3.4.6

Outputs from the Landscape Sensitivity Assessment

This sensitivity study considers the sensitivity of Devon’s landscapes to biomass crops. It
seeks to present a summary of landscape types across Devon and how growth of biomass
crops may affect landscape character, irrespective of landscape planning designations.
The output of the work includes GIS maps indicating landscape sensitivity of the different
landscape types to growth and harvesting of miscanthus and SRC, accompanied by a set of
tables containing details of the assessment, and accompanied by guidance for each of the
landscape types with potential. The guidance also provides a comment on the potential
cumulative impact of planting in different landscape types, the most suitable types of biomass
opportunities in each type, and planting patterns/form as appropriate. The guidance also
provides the opportunity to comment on the key characteristics that would be vital to conserve
in planning for biomass. It is important to note that this guidance applies to broad
geographical areas and does not relate to specific sites. Further detailed assessment would
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be required for any potential site, drawing on more detailed information include the emerging
Devonshire Land Description Units (LDUs) and District/Borough scale landscape character
assessments.
Figure 7 and Figure 8 on the next page present an overview of where there is likely to be
greatest limitations on miscanthus and SRC planting in terms of landscape character. The
results indicate that there are no landscapes in Devon with a low sensitivity to miscanthus or
SRC. The landscape type with fewest limitations on growth of miscanthus or SRC, in terms of
potential impact on landscape character, is Type 3: Lowland Dairy Vales (LBD) which has
low-moderate sensitivity to these crop types. Two additional landscape types have a
moderate sensitivity to growth of miscanthus – these are Rolling Farmland (RBD) and Rolling
Clay Farmland (RPD) where some crops may be accommodated as long as they are carefully
sited so they do not dominate the landscape, or detract from key characteristics of the
landscape. The Undulating Wooded Pasture and Valleys landscape type (RBA) has a
moderate sensitivity to SRC. More landscape types provide opportunities for new native
woodland planting. More details/guidance may be found in the landscape sensitivity tables
attached as Appendix 4.
Further Work
The scale of assessment is suited to the purposes of this County-wide strategic study.
However, it may be beneficial to undertake more detailed sensitivity studies in areas that
exhibit variation within the landscape type, areas likely to experience greatest pressure for
planting, or within protected landscapes e.g. at the individual AONB or District/Borough level.
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Figure 7: Devon Landscape Sensitivity to Miscanthus

`

Figure 8: Devon Landscape Sensitivity to SRC Willow
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3.5 Land Cover and Designation Constraints Layer
Boxes 4 and 5 in Section 3.1 list the land cover and designations assumed to preclude energy
crop production in Devon. Table 6 and Table 7 reproduce these lists, adding the number of
grid squares and total land area under each constraint in Devon. Figure 9 overleaf presents
three maps of Devon: the first shows (red) grid squares constrained by land cover; the second
shows (blue) squares constrained by land designation; and the third combines the first two,
giving a gridded map of all constraints resulting from land cover and designation. These maps
are intended to illustrate the process of creating the final constraints map, rather than to
convey the geographic detail of the inputs and outputs - see Figure 11 for the final constraints
map of Devon.
Table 6: Land cover constraints, total area
Layer
Slope (average slope > 20%) (OS)
Blanket Bog
Coastal and Floodplain Grazing March
Coastal Sand Dunes
Coastal Vegetated Shingle
Fens
Lowland Calcareous Grassland
Lowland Dry Acid Grassland
Lowland Heathland
Lowland Meadows
Lowland Raised Bogs
Maritime Cliff and Slope
Mudflats
Purple Moor Grass Rush Pastures
Reedbeds
Saline Lagoons
Undetermined Grassland
Upland Calcareous Grassland
Upland Hay Meadow
Upland Heathland
Urban Land
Agricultural Land Classifications 4, 5 Urban & Other

No. of Grid
Squares
14,204
3,402
1,681
260
11
2,640
77
231
1,124
329
0
1,305
796
787
204
0
0
0
0
8,233
6,501
76,152

Land Area
(ha)
56,816
13,608
6,724
1,040
44
10,560
308
924
4,496
1,316
0
5,220
3,184
3,148
816
0
0
0
0
32,932
26,004
304,608

% of Devon
land area
8.22%
1.97%
0.97%
0.15%
0.01%
1.53%
0.04%
0.13%
0.65%
0.19%
0.00%
0.76%
0.46%
0.46%
0.12%
0.00%
0.00%
0.00%
0.00%
4.77%
3.76%
44.07%

Table 7: Land designation constraints, total area
Layer
Doorstep Greens
Historic Parks and Gardens
Local Nature Reserves
Millennium Greens
National Nature Reserves
Ramsar sites
Registered Battlefields
Scheduled Ancient monuments
Sites of Special Scientific Interest
Special Areas of Conservation

No. of
Grid
Squares
0
1407
362
0
341
473
0
788
12192
9506

Land
Area (ha)
0
5,628
1,448
1,364
1,892
0
3,152
48,768
38,024

% of
Devon land
area
0.00%
0.81%
0.21%
0.00%
0.20%
0.27%
0.00%
0.46%
7.06%
5.50%
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No. of
Grid
Squares
948
0

Layer
Special Protection Areas
World Heritage Sites

Land
Area (ha)
3,792
0

% of
Devon land
area
0.55%
0.00%

Note that multiple constraints may be present at any one location – therefore the sum of the
areas of constrained land in the two tables above will be greater than the total area of
constrained land across Devon, which is shown in Figure 10 below.
Figure 9: Combining Land Cover and Designation constraint maps

+

=

a) Land Cover

b) Land Designation

c) All Land Cover and Designation

Constrained grid squares

Constrained grid squares

Constrained grid squares

Map c) in the figure above is the end result of the process of gridding the various constraint
layers set out in Section 3.1. The next step is to combine this constraint map with the
landscape sensitivity map, so as to add all grid squares with high landscape sensitivity to
energy crops to the set of constrained squares.
Figure 10: Creating the final map of all constrained grid squares

+

=

c) All Land Cover and Designation

d) Landscape Sensitivity

e) Combined set of all

Constrained grid squares

Constrained grid squares

constrained grid squares
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Figure 11 overleaf presents a larger scale gridded map of Devon-wide total constraints. As
the map key shows, the green squares are unconstrained: they represent the locations at
which there are no landscape (i.e. cover, designation or sensitivity) factors ruling out energy
crop cultivation. The grey squares are those at which constraints exist – the darkness of the
squares indicates the number of different constraint factors present at a given grid square
location (note that to identify the specific constraints present at a given location it is necessary
to query the GIS database). Table 8 below summarises the distribution of constrained land
across Devon, in terms of land area.
Table 8: Constrained land area
Number of
Number of
Land area (ha)
constraints grid squares
1
53,482
213,928
2
20,389
81,556
3
6,923
27,692
4
5,976
23,904
5
5,737
22,948
6
2,594
10,376
7
422
1,688
8
24
96
Subtotal
95,547
382,188
0
77,232
308,928

% of Devon land area
31%
12%
4%
3%
3%
2%
0%
0%
55%
45%

From this information it can be seen that while 55% of land in Devon is unavailable (based on
the constraints considered in this report) for the cultivation of energy crops, there remains a
significant land area on which cultivation would not be precluded by any of the factors
considered here.
Section 1 explains how the potential yields from these unconstrained areas have been
calculated for the three energy crops under consideration in this study. It then presents the
results for each crop, before going on to consider areas in which cultivation for local projects
might be prioritised, on the basis opportunities for reducing emissions from domestic energy
use, and alleviating fuel poverty.
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Figure 11: Final Devon-wide map of constrained land

4

GIS MODELLING RESULTS

4.1 Generating the results
As set out in Figure 1 (in section 3.2) the final step in generating a constrained energy crop
yield map for Devon is to overlay the overall constraints grid on the resource yields grids, and
then to set yields to zero on constrained grid squares. This results in a modified version of the
yield grids, such that no energy crop potential is identified at any location where landscape
cover, designation or sensitivity constraints preclude cultivation. The exception to this is
existing woodland, which is, by definition, already present in the landscape, and hence
represents an existing resource. The first row of maps in Figure 12 below shows the process
of combining the unconstrained resource grids (a), (b) and (c) showing yields for existing
woodland arisings, miscanthus and SRC willow respectively. The second row shows how the
final constrained yields grid (f) is obtained by overlaying the combined constraints grid (e) on
the combined resources grid (d). Figure 13 overleaf shows a larger scale version of this
results map.
Note that the yields at all grid squares with agricultural land classifications greater than 3 and
average slope greater than 1:5 have already been set to zero, and that miscanthus is
preferred to SRC willow wherever windspeeds are below 7 ms-1. This explains why the
unconstrained yield grids (b) and (c) for miscanthus and SRC willow contain areas of zero
yield prior to the overlay of the constraints grid. A larger scale version of the results map (e)
was given in Figure 11 (this version of the map indicates the number of constraints present at
each grid square, with darker shades of grey again indicating more constraints).
Figure 12: Generating the constrained yield results

+
a) Woodland Yield

=

+
b) Miscanthus Yield

d) Combined Resources Yields Grid

c) SRC Willow Yield

d) Combined Resources Yields Grid

=
e) Combined Constraints Grid

f) Final Constrained Resource
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Figure 13: Results - yields and constraints across Devon

4.2 Total constrained biomass opportunity
This section presents the quantitative results of the GIS modelling of the potential yields from
miscanthus, SRC willow, and existing woodland arisings, after all constraints have been
applied. The figures presented below indicate the maximum theoretical yield assuming that
the energy crops are cultivated across the areas given in the tables. These results are not
intended to suggest that such large areas could or should be cultivated, but simply to illustrate
the size of the potential opportunity in Devon, and to give the full set of results from the
modelling process.
Dry tonne equivalent energy content is based on the following figures:
Energy content
(dry fuel)
Miscanthus
SRC^
Wood*

GJ per tonne

kWh per tonne

17.3
18.6
19

4,806
5,167
5,278

Sources: http://stats.berr.gov.uk/energystats/dukesa_1-a_3.xls and UK
Biomass Strategy 2007

The Carbon reduction potential shown in the following tables is calculated assuming that the
energy crops displace gas at 0.206 kgCO2 per kWh for heat only applications.

4.2.1

Miscanthus

Table 9 below summarises the potential miscanthus yields from unconstrained grid squares
with landscape sensitivity values 2, 3 and 4. There are no areas of Devon with Low landscape
sensitivity (value 1) to miscanthus, and grid squares with High sensitivity (value 5) have
already been excluded as constrained.
Table 9: Miscanthus yields (figures rounded)
Landscape
sensitivity

Yield
(dry tonnes/year)

Total Area
(ha)

Low-moderate (2)
Moderate (3)
Moderate-high (4)
Total

0.3m
1.8m
1.9m
4.0m

17,000
100,000
110,000
230,000

Energy
content
(GWh)
1,500
8,500
9,000
19,000

CO2 reduction
(tonnes)
304,000
1,781,000
1,888,000
3,973,000

Figure 14: Miscanthus Yields at Low-Moderate Landscape Sensitivity

Yield (dry tonnes per year)
0.3m

Total Area (ha)
17,000

Figure 15: Miscanthus Yields at Moderate Landscape Sensitivity

Yield (dry tonnes per year)
1.8m

Total Area (ha)
100,000
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Figure 16: Miscanthus Yields at Moderate-High Landscape Sensitivity

Yield (dry tonnes per year)
1.9m

Total Area (ha)
110,000
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Figure 17: Total Miscanthus Yields at Non-High Landscape Sensitivities (values 1-4)

Yield (dry tonnes per year)
4m

Total Area (ha)
230,000
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4.2.2

Short rotation coppice willow

Table 10 below summarises the potential SRC willow yields from unconstrained grid squares
with Landscape Sensitivity values 2, 3 and 4. As with miscanthus, there are no areas of
Devon with Low landscape sensitivity (value 1) to SRC, and grid squares with High sensitivity
(value 5) have already been excluded as constrained.
Table 10 SRC Willow Yields (figures rounded)
Landscape sensitivity
(value)
Low-moderate (2)
Moderate (3)
Moderate-high (4)
Total

Yield
(dry tonnes per year)

Total Area (ha)

80
4,000
499,000
503,000

8
512
61,000
62,000

Energy
content
(GWh)
≈0
22
3,000
3,000

CO2
reduction
(tonnes)
≈0
5,000
531,000
536,000

The analysis shows that the vast majority of the potentially available SRC willow cultivation is
in areas with moderate-high sensitivity to the crop – the number of available grid squares at
Landscape Sensitivities (2) and (3) is too small to map usefully at a Devon wide scale, hence
Figure 18 overleaf shows available SRC grid squares at all Landscape Sensitivities <5.
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Figure 18: Total SRC Willow Yields

Yield (dry tonnes per year)
500,000

Total Area (ha)
62,000
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4.2.3

Management of existing woodlands

Figure 19 overleaf shows the location of existing woodland in Devon on the 200m GIS grid.
This map covers a wide range of woodlands under differing management status.
Opportunities and constraints for the plantation of new woodland in Devon are beyond the
scope of this project. However, where there are opportunities for the creation or expansion of
woodlands, there are likely to be opportunities for the production of biomass for energy supply
which should be taken into account.
Table 11: Yields from existing woodland (figures rounded)
Energy content
Yield
Total Area (ha)
(GWh)
(dry tonnes per year)
150,000
73,000
1,000

CO2 reduction
(tonnes)
159,000
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Figure 19: Existing woodland in Devon

Yield (dry tonnes per year)
150,000

Total Area (ha)
73,000
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4.2.4

Total constrained resource

Taking the total potential yield from each resource after all constraints have been applied, it is
possible to calculate an overall total potential biomass resource in dry tonnes per year for the
whole of Devon, as shown in Table 12 below. The table also sets out the overall energy
content of the total resource, and the CO2 reduction potential, assuming that the displaced
fuel is gas used in heat only applications. The actual savings would depend on both the
displaced fuel (e.g. coal, oil, gas), and the application (e.g. heat, electricity, or combined heat
and power).
Table 12: Total potential biomass availability
Resource

Yield
(dry tonnes per year)

Total Area
(ha)

Miscanthus
SRC Willow
Existing Woodland
Total

4.0m
0.5m
0.15m
4.7m

230,000
62,000
73,000
365,000

4.2.5

Energy
content
(GWh)
19,000
3,000
1,000
23,000

CO2
reduction
(tonnes)
3,973,000
535,000
159,000
4,667,000

Areas of highest miscanthus yield

The final maps below show miscanthus yield by decile – that is, non zero yield grid squares
are ranked by yield, and are then divided into 10 groups containing equal numbers of grid
squares. Figure 20 gives the distribution and yield ranges of all 10 deciles, while Figure 21
shows the top 3 deciles only. Figures 22, 23 and 24 show details from Figure 21 at larger
scales.
This exercise has not been repeated for SRC willow or woodland arisings, because there is
insufficient variation in the estimated yields from these sources to make it worthwhile.

Figure 20: Devon wide Non Constrained Miscanthus Yield by deciles

Figure 21: Devon wide non constrained Miscanthus Yield, top three yield deciles only
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Figure 22: Southern area of Devon, non constrained miscanthus yield, top three deciles
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Figure 23 Eastern area of Devon, non constrained miscanthus yield, top three deciles

66

Figure 24 North Western area of Devon, non constrained miscanthus yields, top three deciles

4.3 Identification of priority areas
4.3.1

Approach, Inputs and Outputs

The final step in the GIS modelling process was to identify areas of Devon within which
priority might be given to coupling local production and consumption of heating fuels derived
from energy crops. The analysis considered three factors: level of domestic demand for heat
within Devon wards; access and lack of access to mains gas supply within Devon census
output areas; and risk of fuel poverty as given by the Fuel Poverty Indicator, again on a
census output area basis.
Figure 25 to Figure 30 illustrate the process by which 16 separate areas of Devon were
identified as Priority Areas for domestic biomass heating fuel. Table 13 below sets out the
threshold values for each factor, above which an area would be considered for priority status.
These factors were mapped, and areas of Devon within which all three factors exceeded the
threshold values were designated as priority areas. This lead to the priority demand areas
shown in Figure 29. A 2.5km buffer was then applied to each of these areas, to generate the
priority supply zones. This was based on the assumption that energy crops available within a
2.5km radius of priority demand could be considered local. This analysis does not take into
account any need for remote fuel processing – it considers only a direct relationship between
crop production and consumption. An analysis of larger scale aggregation, processing and
distribution of energy crops is beyond the scope of the current project, but where such an
approach was taken, there would be opportunities for economies of scale, and far larger (and
more distant) target markets for energy crops.
Table 13: Priority Area Factors
Factor
Domestic Heat
Demand
No Access to
Gas
Fuel Poverty
Risk

Range
0-18 GWh
0-100%
households
0-18%

Table 14: Analysis Maps
Combined Factor Maps
High Domestic Heat Demand,
Low Access to Gas
High Heat, Low Gas, High Fuel
Poverty

4.3.2

Subset for
inclusion
Top quintile

Threshold
Value
8 GWh

≥ 80% Off Gas

≥ 80%

Top quintile

9%

Geography

Map

Wards

Figure 25

Output
Areas
Output
Areas

Figure 26
Figure 28

Map
Figure 27
Figure 29

Results

Table 15 below is an index to Figure 30 to Figure 36, which are detailed maps of the identified
priority areas. Table 16 shows the potential yields from the three crops at each priority area,
and the associated GWh of heat generated.
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Table 15: Priority Areas Results Maps
Results Maps
Map
Priority Areas Overview
Figure 30
Areas 0 - 2
Figure 31
Areas 3-5 and 10-11
Figure 33
Areas 6 and 16
Figure 35
Area 7
Figure 36
Areas 8 and 9
Figure 34
Areas 12-15
Figure 32

Table 16: Potential yields from energy crops in priority areas
Yields (dry tonnes per year and GWh heat per year)
Woodland Arisings
SRC Willow
Miscanthus
Priority Area
tonnes GWh heat tonnes GWH heat tonnes GWh heat
0
2,320
12.8
1,152
5.4
62,239
296.5
1
3,608
19.8
352
1.6
76,109
362.5
2
1,720
9.5
0
0.0
0
0.0
3
888
4.9
11,528
53.8
37,369
178.0
4
3,016
16.6
3,648
17.0
48,930
233.1
5
3,832
21.1
8,384
39.1
29,945
142.6
6
720
4.0
30,384
141.8
13,562
64.6
7
1,416
7.8
2,608
12.2
21,154
100.8
8
1,648
9.1
25,088
117.1 1,598.6
7.6
9
2,008
11.0
12,576
58.7
43,905
209.1
10
48
0.3
0
0.0
0
0.0
11
1,688
9.3
192
0.9
19,137
91.2
12
2,112
11.6
12,648
59.0
62,192
296.3
13
2,248
12.4
1,952
9.1 113,233
539.4
14
7,608
41.8
728
3.4 213,010
1,014.7
15
1,448
8.0
7,840
36.6
25,388
120.9
16
1,456
8.0
23,680
110.5
18,912
90.1
Total
37,784
207.8 142,760
666.1 786,683
3,747.4

Total
GWh heat
314.6
384.0
9.5
236.7
266.7
202.8
210.3
120.7
133.7
278.9
0.3
101.3
366.9
560.9
1,059.9
165.5
208.6
4,621.3
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Figure 25: Domestic Heat Demand

Figure 26: Access to Gas
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Figure 27: High Demand and Low Gas Access
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Figure 28: Fuel Poverty Indicator, Devon

73

Figure 29: Identification of Priority Areas: High Heat Demand, Low Gas Access, High Fuel Poverty Risk
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Figure 30: Priority Areas Overview
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Figure 31: Priority Areas 0, 1, and 2
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Figure 32: Priority Areas 12, 13, 14 and 15
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Figure 33: Priority Areas 3, 4, 5, 10 and 11
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Figure 34: Priority Areas 8 and 9
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Figure 35: Priority Areas 6 and 16
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Figure 36: Priority Area 7
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4.4 Results overview
This section briefly summarises the results presented in Sections 4.1 – 4.3, and considers the
implications in terms of future energy crop cultivation in Devon.

4.4.1

Key GIS results

The outputs of the GIS modelling process show that 55% of land in Devon is constrained to
energy crop production. However, the fact that 45% of the land area is unconstrained
indicates significant potential for the production of energy crops. The tables below summarise
the potential yields for the three energy crops under consideration, along with the energy that
could be provided by these yields. The resulting CO2 reductions are calculated based on the
assumption that the crops displace gas for heating, and that net CO2 emissions from the
production and use of energy crops are zero (consistent with the figures in the UK Biomass
Strategy 2007).
Miscanthus
Landscape
Sensitivity
Low-moderate
Moderate
Moderate-high
Total

Yield
(dte/year)
300,000
1,800,000
1,900,000
4,000,000

Total Area
(ha)
17,000
100,000
110,000
230,000

Yield
(dte/year)
80
4,300
499,000
503,000

Total Area
(ha)
8
512
61,100
61,600

Yield
(dte/year)
146,000

Total Area
(ha)
73,000

Energy
content
(GWh)

CO2 reduction
(tonnes)

1,500
8,600
9,200
19,000

300,000
1,800,000
1,900,000
4,000,000

SRC Willow
Landscape
Sensitivity
Low-moderate
Moderate
Moderate-high
Total

Energy
content
(GWh)

CO2 reduction
(tonnes)
0
22
2,580
2,600

85
4,580
531,000
535,000

Existing Woodland
Existing
Woodland

Energy
content
(GWh)

CO2 reduction
(tonnes)
771

159,000

Significance of carbon saving potential
The figures above suggest a potential total saving in CO2 emissions from energy crops in
Devon of nearly 5 million tonnes per year. However, it must be noted that this scenario
represents a theoretical maximum, in which just under half of the county would be cultivated
for energy crops. In practice this would be both unrealistic and inappropriate.
However, the scale of the potential savings is such that if 20% of the unconstrained land in
Devon (i.e. around 10% of the Devon’s total area) was converted to energy crop production,
this could result in a saving of nearly 1 million tonnes of CO2 annually.
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To put this in context, in 2004 the county’s total CO2 emissions were around 9 million tonnes.
Cultivation of energy crops on 10% of Devon’s land area could therefore generate carbon
savings equivalent to just over 10% of Devon-wide emissions.
However, it should be stressed that this is an analysis of the potential for energy crop
cultivation in Devon, taking into account the range of land constraints discussed in Section 3.
Ensuring that this potential resource is exploited is another matter.
Currently the national rate of cultivation of energy crops is negligible compared even to the
resource identified in Devon, despite the increasingly favourable policy context, and despite
the fact that the profits available to farmers cultivating miscanthus and SRC willow are
comparable to those that can be achieved through cultivation of typical grain crops such as
wheat or barley.
There are a number of reasons for this. Many farmers are used to adapting to year-on-year
fluctuations in the market price for different crops, to ensure the highest possible return on the
investment of time, energy and money in their land. Grains lend themselves to this approach,
since they are replanted annually. However the cultivation of energy crops such as
miscanthus and SRC willow is a much longer-term decision, since they must remain in the
ground over a period of 10-20 years for their maximum economic potential to be realised.
The award of grants in support of energy crop cultivation has tended to require supply
contracts to be in place prior to the grant being made. There can be a 3-4 year time lag
between planting energy crops, and the first significant yield becoming available. This has
contributed to a chicken-and-egg situation in which biomass energy project developers
struggle to identify sufficient long-term fuel supply contracts to make their projects bankable,
while farmers struggle to identify biomass energy projects able to place long term contracts
for energy crops.
Currently energy crops do not offer significant economic advantages to farmers relative to
alternative uses of their land. At the same time, energy crops commit land for relatively long
periods. Farmers have experience of the behaviour of the markets for their traditional outputs,
such as cattle, dairy products, wheat and barley. The risks are understood, and strategies
exist for managing them. In contrast, energy crops are a recent phenomenon, and the climate
change agenda is rapidly evolving. Nevertheless (and despite the messaging) government
policy has yet to place a genuine premium on economic activity that leads to CO2 emissions
reductions. In such a context it is not at all surprising that farmers elect to ‘wait and see’,
rather than tying up large amounts of land with new crops whose long-term economic value is
uncertain.
There are solutions to this impasse, some of which are already being implemented. One
example is the activities of companies such as Bical, which mediates between suppliers
(farmers) and consumers (energy generators) of energy crops. Indeed Bical, Biojoule and
Strawsons Energy are all producing fuel that is appropriate to small scale heat markets
including the domestic sector. This potentially will allow farmers who wish to diversify to
become fuel suppliers locally, in contrast to the previous situation in which one would only
have planted energy crops if there was a power station nearby.
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Such activities increase the rate of cultivation and use of energy crops, and hence contribute
to CO2 emission reductions. However, for farmers to be persuaded to plant energy crops on a
larger scale, there needs to be a clearer economic case for their doing so. In the current
market and regulatory policy context, the obvious route to achieving this is by ensuring that an
appropriate financial value is placed on CO2 reductions, for example via the creation of a
functional cap-and-trade carbon market. By creating a long term price signal, this would
change the framework within which farmers make decisions regarding which crops to
cultivate.
In the absence of such a price signal, farmers are likely to continue to plant crops which
generate relatively predictable incomes while maintaining the flexibility to adapt to changing
market conditions.
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5

Key Findings, Conclusions, and Recommendations

Policy context
In the UK, national, regional, and local policy is increasingly taking account of climate change
and the need to achieve large reductions in CO2 emissions over the coming years. As one of
the main approaches to reducing emissions, increasing production of renewable energy is a
recurring theme: there are challenging national, South West, and Devon targets for
renewable energy generation.
In the South West, energy crops and forestry residues are identified as significant contributors
to the overall regional targets. For example, REvision 2020 identifies targets for up to 100MW
of biomass fired electricity by 2020, along with 247MW of heating, 42MW of CHP, and 39MW
of community heating on site in new developments.
Progress is being made in Devon and the South West. According to the RegenSW annual
South West renewable energy survey, there is now almost 30MW of installed renewable heat
capacity in the South West, spread across 419 individual projects. Of this, about 10MW is
from biomass thermal projects, 2.2MW of which is in Devon.
These figures show that despite recent progress, meeting the Revision 2020 targets is likely
to require large increases in the cultivation of energy crops and the exploitation of forestry
residues in the South West. The situation in Devon reflects this, with the Devon Structure
Plan acknowledging national and regional targets, and more locally, the North Devon and
Torridge Renewable Energy Action Plan identifying potential for 99GWh of annual energy
crop production (equivalent to about 11MW average continuous heat demand).
Environmental Impacts of Energy Crops
Given the increasing policy interest in the development of energy crops, it is important to
understand and manage their overall environmental and landscape impacts. This report
includes a review of the literature on the environmental impacts of miscanthus and SRC
willow cultivation, along with new research into the sensitivity of the Devon landscape to these
crops.
In summary, there are a mixture of positive and negative environmental impacts that may
result from the cultivation of miscanthus and SRC willow. The negative effects can include
visual impacts, soil compaction during harvesting, high water demand relative to arable crops,
and the potential to disturb archaeological remains. The positive impacts include potential
benefits to biodiversity, and bioremediative effects via the removal of heavy metals from
contaminated soil.
The extent to which these negative impacts may be barriers to the establishment of energy
crops will vary on a case-by-case basis. Although a few of the potential impacts identified
require more research to further understanding, the majority can be mitigated through careful
management practices, including landscape sensitivity assessments. Any assessment of the
net benefits of energy crop cultivation must of course include the large environmental gain
achieved through the reduction of CO2 emissions.
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Sensitivity of the Devon Landscape
The Landscape Sensitivity Assessment carried out by Land Use Consultants identified a
number of possible effects that large scale cultivation of energy crops could have on the
Devon landscape. These include:
•
•
•
•
•
•
•

effects on the `naturalistic’ character of the landscape
imposition of rigid geometric patterns into unenclosed landscapes such as chalk
grassland or moorland, and obscure landform
reduction of openness and the blocking of views
effects on the scale and pattern of the landscape, and on water courses and
drainage patterns
effects on landscape scale historic assets such as ancient or distinctive field
systems, as well as historic features and their settings
alteration of traditional pastoral character where crops are cultivated permanently
in grassland landscapes
new crops bringing unmanaged farmland back into cultivation.

In their assessment, Land Use Consultants considered 17 different Devon Landscape Types
in terms of their sensitivity to energy crops, rating them from 1 (Low sensitivity) to 5 (High
sensitivity). The assessment concluded that there are no landscapes in Devon with a low
sensitivity to miscanthus or SRC, and that the landscape type with fewest limitations on
growth of miscanthus or SRC, in terms of potential impact on landscape character, was
Lowland Dairy Vales which has low to moderate sensitivity to these crops.
Two additional landscape types were found to have a moderate sensitivity to growth of
miscanthus – these are Rolling Farmland and Rolling Clay Farmland, in which crops can be
accommodated as long as they are carefully sited so they do not dominate or detract from key
characteristics of the landscape. The Undulating Wooded Pasture and Valleys landscape
type has a moderate sensitivity to SRC willow.
The assessment reveals a relatively complex distribution of different levels of landscape
sensitivity across Devon. This is summarised in Table 17 below, and more detail is available
from Figure 7and Figure 8 in Section 3.
Table 17: distribution of Landscape Sensitivity by land area
Sensitivity
0 (not assessed)
1 (low)
2 (low-moderate)
3 (moderate)
4 (moderate-high)
5 (high)
Total

Miscanthus
Hectares % Devon
29,504
4.3%
25,012
3.6%
231,896
33.6%
280,020
40.5%
124,684
18.0%
691,116
100%

SRC Willow
Hectares % Devon
29,504
4.3%
25,012
3.6%
58,636
8.5%
399,392
57.8%
178,572
25.8%
691,116
100%

Preferred Crop
Hectares % Devon
29,504
4.3%
25,012
3.6%
172,200
24.9%
335,408
48.5%
128,992
18.7%
691,116
100%

Note that the landscape sensitivity to the ‘Preferred Crop’ is most relevant to an assessment
of the degree to which landscape sensitivity precludes cultivation of energy crops overall,
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since it relates specifically to the crop identified as appropriate for a given location, after
windspeed and landscape sensitivity have been taken into account.
Overall the assessment shows that just under 20% of the Devon landscape is highly sensitive
to energy crop cultivation, and was therefore classified as constrained in the GIS modelling
undertaken for this report. Almost 80% of Devon land is not highly sensitive to energy crops,
although almost 50% was assessed as having moderate to high landscape sensitivity,
requiring careful consideration of the location of crops if they are not to dominate the
landscape. A further 25% of Devon has low or moderate sensitivity to energy crops, and in
these areas there are likely to be opportunities to cultivate larger quantities of energy crops
before they risk dominating or detracting from key characteristics of the landscape.
It is important to note that this assessment considered how crops could be integrated without
change to landscape character. It may be that a strategy to change character in a particular
area is acceptable: acceptance of change was not considered as part of the assessment. This
should be borne in mind considering the tension between protecting the landscape in the
short term from excessive character change, and protecting it in the longer term from the
impacts of climate change.
GIS Modelling
The approach taken to here to geographically modelling the constraints on and opportunities
for energy crop cultivation is described in detail in Section 4. The development of the
methodology benefited from earlier work undertaken by Land and Landscape Management,
with Scott Wilson, in 2004 for the Energy Crops in Cornwall project, and improves upon it in
two respects. Firstly, miscanthus yields are based on a model produced by ADAS, which was
not available to the authors of the Cornwall report. This enabled a more transparent approach
to be taken to the assessment of opportunity for cultivating crops at any given location.
Secondly, the key geographic results from this project are to be disseminated as a set of
hyperlinked PDF files, which it is hoped will prove more user friendly than either simple image
files, or complex GIS data.
As with any computer based process, the results of the GIS modelling can only be as good as
the inputs. A large number of different data layers from a range of sources were used as
inputs to the constraints mapping exercise (see Section 4), and although these were all
translated onto the same 200m grid for analysis, the precision of these files varies. It is
possible that in some cases their precision was below the 200m resolution of the GIS model,
which would mean that some elements of the results maps were not as accurate as the 200m
grid implies. This issue would arise at the boundaries of features mapped with a precision
below 200m. In any case it should be stressed that the GIS outputs and associated analysis
and maps are intended as indicator of the likely degree of constraint/opportunity at any given
location, and additional local information should be obtained as part of any project-specific
decision making process.
GIS Results
For detail on the spatial distribution of constraints and opportunities, please refer to the maps
in Section 4. The GIS model demonstrates that after the application of all land cover,
designation and sensitivity constraints, 45% of the Devon land area remains available for the
cultivation of energy crops. Based on the ADAS miscanthus yield model, the theoretical
maximum miscanthus yield across Devon is around 4m dry tonnes per year, requiring the
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cultivation of 230,000 hectares of land. The results for SRC willow are 500,000 dry tonnes per
year, on 60,000 hectares, and the potential yield from existing woodlands is estimated to be
almost 150,000 tonnes per year, from around 73,000 hectares of existing woodland.
This means that in theory, the total potential annual resource is about 22 TWh of energy per
year – if this quantity of biomass were used to displace natural gas from heating applications,
the resulting CO2 reduction would be around 5 million tonnes per year, which represents over
50% of total annual CO2 emissions from Devon.
However these figures are based on 45% of the Devon land area being used for growing
energy crops, which is an unrealistic assumption. A large proportion (53%) of the identified
yields from miscanthus and SRC willow are in areas with moderate to high landscape
sensitivity. In such areas, it would not be possible to cultivate 100% of the land without
altering the character of the landscape, a constraint which will reduce the maximum yield. A
further 40% of the yields are from areas with moderate landscape sensitivity – energy crops
could be cultivated at higher densities in these areas, but it would still not be possible to
cultivate 100% of the land without altering the character of the area. Finally, 7% of the total
yields are from areas with low to moderate sensitivity, and there are no parts of Devon with
low landscape sensitivity to miscanthus or SRC willow.
However, if only 20% of the identified resource were to be cultivated (on 9% of Devon land),
this would still result in the production of almost 1 million dry tonnes of biomass fuel per year.
This is 5-10 times the total current production of energy crops in the UK, and would save
around 1 million tonnes of CO2 per year, if used to displace natural gas for heating. Additional
savings could be achieved if the fuel was used in power or combined heat and power
applications.
Implications
The implication of these modelling results is that there is significant potential for the cultivation
of energy crops in Devon, without compromising the existing landscape character. However
further study is required to assess the precise amount of energy crops that could be
accommodated within each specific landscape type without altering its character.
Indeed the greater challenge in the short term may be the encouragement of landowners and
farmers to cultivate energy crops, rather than the protection of the Devon landscape from an
uncontrolled and large scale change from existing land uses.
As discussed in Section 4.4, this is because there is as yet no compelling economic case for
switching to energy crops. Farmers are understandably cautious when about the risks of
experimenting with new crops, and one of the key issues with miscanthus and SRC willow is
that they must remain in the ground for a period of 10-20 years for their full economic
potential to be realised. This is in contrast with arable crops such as wheat and barley, which
are replanted annually, allowing farmers to respond to changes in the market from year to
year. From the perspective of a farmer or landowner, the length of the commitment required
for energy crops represents a risk that must be compensated for by higher prices relative to
lower risk alternatives: at current prices the profits available from miscanthus and SRC willow
cultivation are comparable to those from traditional crops such as wheat and barley, which
are therefore preferred.
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Companies such as Bical, Biojoule and Strawsons Energy are beginning to bridge the gap
between suppliers (farmers) and consumers of energy crops, either by acting as agents to the
process of matching suppliers and users, or by purchasing the energy crops and processing
them into fuels which they then sell on to users. These activities can increase the rate at
which energy crops are cultivated. However there is a long way to go in terms of exploiting
the huge potential in agricultural counties like Devon. For farmers to be persuaded to plant
energy crops on a larger scale, there needs to be a far more clear-cut economic case for their
doing so. The obvious route to achieving this is for the government to ensure that an
appropriate financial value is placed on the CO2 reductions attributable to energy crops, for
example via the creation of a functional cap-and-trade market for carbon. The creation of
such a long term price signal would change the framework within which farmers make
decisions regarding which crops to cultivate. However in the absence of such a price signal,
farmers are likely to continue to plant crops which generate relatively predictable incomes
while allowing the flexibility to adapt to changing market conditions.
Priority Areas
Section 4 shows that there is the potential for matching local production of energy crops to
local domestic demand. This would have three benefits: creation of local markets for biomass
fuels, reduction of household CO2 emissions, and alleviation of fuel poverty via the provision
of low cost heating fuel. The results of the analysis are not intended to suggest that all 17 of
the identified areas should be prioritised, and further detailed consideration would have to be
given to the implementation of such projects – in particular because although locally grown
biomass is likely to represent a cheap domestic fuel source, the boilers required to use such
fuels tend to be more expensive than a typical gas boiler. Nevertheless, this approach could
have a role to play in Devon’s approach to reducing fuel poverty.
Conclusions
This report has shown that there is significant potential for the cultivation of energy crops in
Devon, without compromising the existing landscape character. The scale of the potential
unconstrained resource is large enough to justify precluding any energy crop cultivation in
those areas identified as constrained due to land cover, land designation, or landscape
sensitivity. However, this position should be kept under review in the medium to long term,
since the urgency of the need to reduce CO2 emissions could well increase in future years.
The energy policy context is favourable to energy crops insofar as they have been identified
as an important component of the UK’s future renewable energy supply portfolio, and there
are corresponding national, regional and local renewable energy targets. However, UK policy
on energy and climate change has yet to take the essential step of creating a framework
within which carbon has a market value related to the importance of reducing emissions.
Without the clear price signal that this would provide, radical increases in the cultivation of
energy crops in Devon (and elsewhere) are unlikely, because farmers and landowners can
make similar profits with lower and more familiar risks by cultivating traditional arable crops.
However UK (and EU) energy policy does appear to be moving in the direction of creating
such a framework, albeit slowly. This means that in the medium term there could well be
significant increases in the cultivation of energy crops. As has been the case with wind power
development, this is likely to create tensions between energy and climate change agendas on
the one hand, and the land and landscape management agendas on the other. Detailed,
locally relevant geographic assessments of the distribution of constraints and opportunities
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relevant to energy crops could help to resolve this tension by ensuring that the inevitable
debate is well informed. Experience from Cornwall has shown that geographic constraints
analysis can help to develop consensus among stakeholders from the land management,
agricultural, and energy policy and project communities, regarding which locations should be
‘out of bounds’, and which should be prioritised for energy crop cultivation. This kind of
consensus is not likely to emerge all by itself, and must be developed through careful
engagement of the relevant stakeholders. The effort this requires is likely to pay dividends
once energy crops do finally ‘take off’.
Recommendations
1. As part of the process of taking the findings from this work forwards, it is
recommended that Natural England establish a Devon stakeholder group, possibly
based on the current project Steering Group. Initial tasks for this group should include
disseminating the report (and the associated PDF maps) to appropriate
representatives of the agriculture, energy, environmental, and landscape interest
groups, and developing consensus on the ways in which the GIS tool should be used.
2. One of the main outputs from this project is a GIS database containing the detailed
information on the distribution of the opportunities and constraints considered in this
report. This can be used to analyse local conditions in more detail than is possible
either in this report, or in the PDF maps. It is therefore important that an organisation
take responsibility for owning, maintaining, and providing access to this database.
This will require resources, in particular GIS hardware and software, the skilled staff
time to manage it, and the development of an approach to making the detailed data
available to third parties at low cost. Although beyond the scope of the current
project, it is technically quite feasible to make the detailed dataset available via the
internet. This would represent an improvement on the PDF maps created to
accompany this report, as users could then specify in detail the geographic scope
and data content of the maps they require.
3. In the medium term, consideration should be given to refining the GIS database. In
particular, a higher resolution miscanthus yield model would increase its local
relevance. A yield model for SRC willow is also needed, since the current yield
figures are simply estimates based on Agricultural Land Classification.
4. This report has shown that there is a large potential bioenergy resource in the county
of Devon. It has also argued that this resource is unlikely to be developed significantly
unless farmers and landowners perceive there to be a compelling economic case for
switching from existing agricultural land uses to energy crops. A detailed assessment
of the economic and cultural context in which farmers and landowners make
decisions regarding land use – with particular reference to energy crops - would
therefore be valuable. Such an assessment could provide additional insight into the
reasons why energy crops have so far not ‘taken off’, as well as identifying possible
future problems before they arise.
5. Consideration should be given to extending the analysis of Devon presented here to
cover the whole of the South West, and possibly other agricultural regions. This is
because similar threats and opportunities exist, and county borders are not
particularly meaningful in terms of agricultural land and energy demand patterns. As a
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result the analysis presented here could be applied equally to Cornwall, Dorset,
Gloucestershire, Somerset and Wiltshire. However, more coherent and useful results,
along with economies of scale, could be achieved if the analysis was applied at a
regional level, rather than being undertaken on a county by county basis with differing
methodologies.
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GLOSSARY
AD
Anaerobic digestion
AONB
Area of Outstanding Natural Beauty
Bioremediation Any process that uses micro-organisms, fungi, green plants or their enzymes
to return the environment altered by contaminants to its original condition.
C4 grasses
Refers to the plant’s method of metabolising CO2 (C4 is a particularly
efficient method)
CAP
Common Agricultural Policy
CHP
Combined heat and power
CSE
Centre for Sustainable Energy
DWT
Devon Wildlife Trust
DTE
Dry tonnes equivalent
EfW
Energy from waste
HER
Hydrologically effective rainfall
RSS
Regional Spatial Strategy
SRC
Short rotation coppice
SRF
Short rotation forestry
SSSI
Site of Special Scientific Interest
SWRDA
South West Regional Development Agency
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Appendix 1

Key Aspects of Energy Crop Cultivation

Introduction
As a consequence of the UK Kyoto commitments the government must reduce UK
greenhouse gas emissions by 12.5% relative to 1990 levels by 2010. In addition the
Government has committed to curbing UK CO2 levels by 20% by 2010 and by 60% by 2050.
The UK has a domestic target to generate 10% of the nation’s electricity from renewables by
2010, rising to 20% by 2020. These targets could mean the generation of 1,000 MWe from
renewable energy sources by the year 2010, with a significant amount coming from biomass
derived power plants.
Two methods have been selected as most likely to provide the bulk of the fuel: perennial
grasses, primarily Miscanthus, and short rotation coppicing (SRC) of either willow or poplar.
Below is a discussion of Miscanthus and SRC crops followed by a review of documents cited
in the DWT tender specification, specifically of the key issues relating to the overall
environmental impact of large scale growing of these crops.

Aspects of Energy crop cultivation
Visual appearance
Miscanthus and Short Rotation Coppice Willow are different to established agricultural crops
in a number of ways, with perhaps the most outstanding difference being their visual
appearance and growing cycles.
Miscanthus
Miscanthus spp. are tropical and subtropical C4 grasses, with origins in parts of Asia and
Africa, although some have been cultivated as ornamentals in Europe, America, and Australia
for many years. They are similar in appearance to some strains of bamboo, although they are
more closely related to sugar cane (Biomat website 18, 2006); see
Figure 37: Miscanthus
Figure 38 overleaf.

The BioMat website (http://www.biomatnet.org/secure/Crops/S610.htm), is the European
Commission’s website for disseminating information on Biological Materials for Non-Food
Products (Renewable Bioproducts).
18
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Figure 37: Miscanthus

Source: http://www.biomatnet.org/secure/Crops/S610.htm
Figure 38: Planted fields of Miscanthus

Source: http://www.relu-biomass.org.uk/images/ResearchActivities2.jpg
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Planted at a density of between 1 and 4 per square metre, equivalent to 10 to 40,000 per
hectare, the appearance of miscanthus changes with the seasons and as it progresses
through its growing cycle. During the first year once the temperature reaches >6 0C (usually
by April) the rhizomes produce shoots, which grow into stems of some 1 to 1.5m high by
August. From the end of July the leaves will start to dry. This process will continue through
autumn, as the plant nutrients are drawn back to the rhizome, with the leaves falling giving a
deep leaf litter. The first air-frost will kill any remaining foliage with the stems continuing to dry
out during the winter to a moisture content of between 30 and 50% around February. These
canes are then cut down, usually mechanically, but this first yield is insufficient for it to be
collected economically. (Defra, 2001).
In the second year, the cycle continues with growth starting once temperatures increase
sufficiently. From the second year onwards the miscanthus will grow to over 2.5m in height
and may reach 4m (Defra, 1999).
SRC
Short Rotation Coppice can consist of either willow or poplar varieties, (the former being the
most common for use as an energy crop), planted in a dense pattern (see Figure 39Figure
40Figure 41) producing a high yield. Willow SRC is planted as 20cm cuttings, in the spring,
with the first year growth cut back during the winter to promote multiple stems – a process
known as ‘coppicing’. Typical heights of between 1.5 and 3m can be attained by the stems in
the first year, with heights of up to 4m possible. (Defra 2004).
The second year’s growth will be much denser than the first with an almost continuous foliage
canopy forming during the summer. The coppice is left to grow for 3 to 5 years during which
time it will have attained a height of some 5 to 6m. Harvesting of the stems is then carried out
during the following winter, whilst the plant is dormant. (Defra, 2004).
The following Spring the stools will sprout again growing to 3 or 4m in the first year, with
approximately 2m growth per year for the next two years (ETSU 2000). The crop is then
harvested and the cycle continues.
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Figure 39: Willow SRC

Source: Defra (2004)

Figure 40: Fields planted with SRC Willow

Source: http://www.relu-biomass.org.uk/images/ResearchActivities1.jpg
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Figure 41: Poplar SRC

Source: Defra (2004)

While poplar varieties are believed to have the potential of producing higher yields than
willow, recent outbreaks of rust fungus ‘pathotype’ have affected many plantations. For
example, the variety ‘Beaupré’ was found to be susceptible to the rust fungus (Melampsora
spp.) pathotype ‘E4’ around 1994. In 1997 a second pathotype ‘E5’ was found to be able to
infect the previously resistant ‘Hoogvorst’ and ‘Hazendans’ varieties. During the summer of
2005 widespread cases of death and die back were reported in commercial plantations of
poplar, especially in ‘Hoogvorst’ and ‘Hazendans’ Notably, initial infections were in the south
or southwest of England but are now believed to be spreading north and eastwards. (Forestry
Commission, 2005)
The Forestry Commission no longer maintains an approved list of poplar varieties and no
variety can be guaranteed to remain rust-free. Many other varieties do exist but information
on their performance in the UK is limited in many instances.
Factors affecting the Visual Impact of Miscanthus and SRC
The appearance of both these energy crops has potential to impact on the visual amenity of
an area. However, the impact could be reduced by considering the existing land uses in the
area, as, according to a number of publications (Dti 2000; Defra 2001; Defra 2004), both
perennial grasses and SRC, during certain periods of their growing cycles, will appear similar
to established arable crops. During the early stages in particular, the height, colour and
growing pattern resembles more traditional agricultural crops. Once the crop reaches around
2m it will take on the characteristics of forestry plantations.
As already discussed, grasses are cropped annually and will show the most noticeable
changes throughout the year. SRC, on the other hand, being cropped every 4-5 years, will
resemble other wooded plantations throughout the seasons, but has the potential to
‘submerge’ the surrounding landscape and plant features at its tallest height.
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The scale of the planting operation will also affect the visual impacts to a considerable extent.
As a result of changes under CAP, it is likely that SRC will be taken up on agricultural land in
blocks of 10 to 50 ha. Given that SRC is likely to be taken up as an alternative for land
coming out of agriculture (again under CAP changes), it has been assumed that it will be
established as blocks of 10 to 50 ha.
The Forestry Commission has produced a ‘Guideline Note’ specifically dealing with SRC in
the Landscape and would be usefully read alongside this report (Forestry Commission 2001).

Site Preparation
As both perennial grasses and SRC are long term crops, (miscanthus can be harvested for up
to 15 years whilst SRC willow is viable for up to 30), site preparation is vitally important to
enable good establishment and encourage high yields (Defra, 2001, 2002). Some key
recommendations for site preparation are shown in Box 6 and 7 below.
Box 7: Key Recommendations for Miscanthus Site Preparation


Spray the site with an appropriate broad spectrum herbicide (usually glyphosate) in
the autumn before planting. This is to control perennial weeds.



If compacted, the soil should be sub-soiled, ploughed and left to over-winter. (The
requirement for sub-soiling will be dependent on local characteristics and the
implications for archaeological remains should also be considered- see section on
the Historic Environment).



Power harrow or rotovate the site in the following Spring, immediately prior to
planting.



If the site has been pasture or set-aside for a number of years leatherjackets may
be a problem and the site may require a single application of an insecticide.
Defra (2001)

Box 8: Key Recommendations for SRC Site Preparation


In the summer/autumn prior to planting the site should be treated with 1-2
applications of glyphosate based herbicide. With a repeat spraying in the spring
prior to planting if required.



If compacted, the soil should be sub-soiled, ploughed and left to over-winter. (The
requirement for sub-soiling will be dependent on local characteristics and the
implications for archaeological remains should also be considered- see section on
the Historic Environment).



Power harrow or rotovate the site immediately prior to planting.
Defra (2004)
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Weed Control
Miscanthus
In order to provide the best possible chance for the plants to establish it may be necessary to
control weeds and grasses with specific directed sprays or residual herbicides during the first
year after planting (but not to crops over 1m in height) (Defra, 2001; Willoughby & Clay,
1996). It is recommended that following the establishment year, when the crop has been cut
back, a broad-spectrum herbicide is applied to control weed growth. By the summer of the
second year, when the crop has matured, the leaf litter and closure of the canopy will
effectively suppress weed interference. (Defra, 2001; Willoughby & Clay, 1996).

Pest and diseases
Miscanthus
Miscanthus is a relatively new crop in this country and whilst it is susceptible to pests and
diseases in its native Asia, none of these have yet been reported in the UK. However,
miscanthus can be affected by common cereal diseases, such as barley yellow dwarf virus,
and basal stem diseases, both of which can restrict yields (Defra, 2001).
Similarly, whilst no insect pests that can significantly affect miscanthus have been reported in
Europe, two indigenous pests, (the common rustic moth and ghost moth larvae), are reported
to have been feeding on the crop and may be a cause of yield reductions in the future (Defra,
2001). This lack of pests at present means that control with insecticides or fungicides will not
be required, however rabbits and deer can be a problem in the first few months after planting.
SRC
Several hundred insect species have been recorded on willow and poplar. It is fortunate that
most of these are largely benign and will provide a source of food for the bird species visiting
the SRC plantations. Threats to the SRC crop can be divided into those faced during
establishment and those faced by the mature crop, as shown in Box 8 and 9.
Box 9: Threats to SRC during establishment




Browsing mammals such as rabbits and deer (fencing recommended)
Phratora vitellinae and Phratora vulgatissima (willow beetles)
Tipulidae species larvae (leatherjackets)
Forestry Commission (2002)

Box 10: Threats to SRC once matured





Phratora vitellinae and Phratora vulgatissima (willow beetles): potential to greatly
reduce yield or even cause crop death. Application of insecticide as an
emergency control.
Tuberolachnus salignus and Pterocomma salicis (giant willow aphid)
Fungal pathogens, especially Melampsora species: treatment with fungicide not
recommended due to adverse financial and environmental impacts.
Forestry Commission (2002)
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Appendix 2

Literature Review

This section of the report reviews some of the key documents relating to the growing of
energy crops, with a particular focus on development and policy in the South West.
Winkleigh Biomass Electricity Generator (WINBEG)
There has been much debate surrounding the proposed biomass electricity generation plant
at Winkleigh in Devon, with some strong local opposition. This was highlighted particularly
through a survey of local residents, conducted by Upman and Shackley (2007). However,
their findings suggest much of the opposition was borne from a distrust of the relevant
authorities and as a result they recommend greater public participation at site and/or strategic
levels.
Writing in support of the WINBEG application, Biorenewables Ltd (Bullard et al, 2004) put
forward some strong counter arguments for the plant. These are summarised in Table 18
overleaf.
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Table 18: Summary of debate surrounding Winkleigh Biomass Project (as put forward by Bullard et al, 2004)
Potential Impact

Response/ counter-argument

Visual Impact: Miscanthus quite tall growing to a height
of some 3m

Height and appearance similar to Forage maize, plus annual harvest, means it should fit in with the
traditional farming landscape

Ecological Impact: Soil compaction: increased likelihood
of long-term soil compaction which in turn will increase
the rainfall run off

Avoiding soils most vulnerable to compaction, combined with increasing evidence to counter this
argument, limits the potential significance of this issue.

Ecological Impact: Soil Erosion:

Miscanthus soil erosion rates are lower than annual cereal crops and miscanthus can help to stabilise the
soil, preventing agricultural pollution from entering water courses.

Soil Condition

No annual cultivation (once established) and leaf litter remaining on the ground can help reduce the loss of
organic matter from the soil.

Biodiversity

Evidence that perennial crops encourage greater biodiversity than traditional arable crops. Timing of the
annual harvest (in late winter/ early spring, just before next growing season begins) means cover is
provided for most of the year, with minimal disturbance, particularly to leaf litter and base of plant.
Potential for linking existing habitats where miscanthus can act as a substitute for hedges and copses.

Hydrological Effective Rainfall: reduced by the planting
of miscanthus

Impact likely to minimal at catchment scale. Potential positive impact in flood-risk areas where risk could
be reduced by increased soil capacity. Also the potential for reduced nitrogen leaching.

Royal Commission Report on Biomass as a Renewable Energy Source, 2004
In their 2004 report on Biomass as a renewable energy source, the Royal Commission on
Environmental Pollution provide further discussion on the potential environmental implications of
growing energy crops in the UK. The report covers environmental implications relating to water
requirements, heavy metals, landscape and biodiversity and energy use during production, providing
encouraging arguments in all cases.
When considering the CO2 emissions from energy used in producing the biofuels, the report
concludes that even under the ‘worst case scenario’ “the CO2 savings from using biomass rather than
fossil fuel…massively outweigh these emissions” (Royal Commission on Environmental Pollution,
2004: 16)
The report discusses the potential limitations of the high water requirement for growing willow, but
offering a potential solution through the application of the waste product municipal sewage or sewage
sludge. This raises a further issue with the application of sewage raising the heavy metal content of
the soil, which the report then goes on to dismiss stating that willow with take-up heavy metals from
the soil, storing them in the wood. It goes one step further to highlight the potential benefit, therefore,
for willow plantations to assist in the bioremediation of contaminated land.
The Royal Commissions’ report acknowledges the potential for energy crops to impact on the visual
amenity of the landscape, but concurs that with careful and sensitive planning this impact can be
minimised, or even reversed to be a positive one.
In relation to biodiversity, the Commissions report provides similar arguments to those raised
previously in this report on the potential benefits of SRC to biodiversity, in that it can “provide an
environment attractive to small mammals, invertebrates and insects, which in turn attract many
species of bird” (Royal Commission on Environmental Pollution, 2004: 17)
As with other documents reviewed here, the report stresses the importance of sensitive planning and
assessing each energy crop proposal on its own merits, conducting detailed suitability and
environmental impact assessments.

Biomass Taskforce Report to Government, October 2005
The Biomass Taskforce’s report to Government includes recommendations on how to maximise the
potential for biomass to contribute to the various national Government targets and policies. In
particular, the report focuses on identifying, and subsequently suggesting methods of removing, any
existing barriers which currently prevent the progression of biomass as a sustainable energy
resource.
The report discusses the potential of biomass to contribute to the challenge of reducing UK CO2
emissions, as well as issues relating to rural communities and the security of energy supply. In
relation to energy crops specifically, the tables below show the potential for energy generation and the
associated potential carbon savings. (For full details and assumptions behind the figures please refer
to the BiomassTaskforce report).

Quantification of existing biomass resource and its potential for energy generation (covers not
only the currently used resource but also the existing resource which has yet to be exploited. Biomass
Taskforce 2005, p.71)
Biomass
Source

Energy Crops
(SRC (willow/
poplar) and
miscanthus)

Available
Energy
tonnage
contained in
(dry tonnes) biomass (TJ)
Energy conversion efficiency
250,000 –
366,750

3,940 6,671

Potential energy generation
Electricity
Heat
Heat &
only
only
Electricity
30% GWh
85% GWh
85% GWh
328 – 556

930 – 1,362

930 – 1,362

Potential Carbon savings arising from substitution of grid electricity and heating oil - for energy
generation based on existing biomass resources and energy conversion efficiencies (based on data
presented in above table. Biomass Taskforce, 2005, p.74)
Biomass Source
Energy Crops (SRC
(willow/poplar) and
miscanthus)

Potential Carbon Savings (million tonnes C)
Electricity only
Heat only
Heat & Electricity
0.04 – 0.07

0.09 – 0.16

0.10 – 0.17

However, in addition to highlighting the potential benefits and positive aspects of biomass, the report
also identifies limitations with this energy source, relating to storage and transportation of the ‘fuel’,
which has economic and environmental implications.
That aside, with the aim of progressing the potential of biomass as an energy supply, the Taskforce
identify the following possible barriers that need to be overcome:
• Ignorance of the potential of biomass as an energy source
• A heavy emphasis on renewable electricity, with no carbon-reduction value being placed
on the development of biomass heating
• A fragmented approach within Government, both nationally and regionally
• Challenges associated with securing local planning consents
• The lack of a robust supply chain
• Past market conditions which have undermined the viability of CHP projects
• The lack of an effective single voice for the industry
[Biomass Taskforce, 2005, p.3]
Also recognising the relatively high capital costs associated with biomass developments, the report
recommends a capital grants scheme to assist biomass heating installations.
In relation to energy crops specifically, the report considers that these ‘have been a victim of the stopstart approach to biomass energy which has been in evidence in Government’, which has caused
‘uncertainty’ in the industry, limiting progress and development. Furthermore, and in relation the
Common Agriculture Policy (CAP), the Taskforce considers regulations on rural development have
been a hindering factor and notes the lack of support for growers of miscanthus in particular.
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The Taskforce makes a number of recommendations to Government; focusing on those relating to
energy crops specifically, these recommendations include:
•
•
•
•

Continuation of the Energy Crops Scheme in the next Rural Development Programme for
England and inclusion of planting grants and producer group support [recommendation 32].
Amendments to the Entry Level Scheme to include recognition of the environmental benefits
(particularly to biodiversity) of energy crops [recommendation 33].
Prioritise the development of necessary information and guidelines to facilitate strategic
environmental impact assessment for biomass [recommendation 39].
Develop, and ensure the availability of, data on the performance of new varieties of energy
crops [recommendation 41].

Institute of Water and Environment Review of the Effect of Energy Crops on Hydrology
In light of the Governments commitment to cut CO2 emissions and subsequent support for developing
energy crops, Defra (then MAFF) commissioned the Institute of Water and Environment, at Cranfield
University, to undertake a review of the effects of these crops on hydrology. The review addresses
concerns relating the high water use of SRC and miscanthus and the possible impact on the
catchment hydrology, resulting in reduced stream flow (Stephens et al, 2001).
The Review covers existing literature on the likely effects of energy crops on hydrology, and uses a
simple water balance model to compare the simulated hydrological effects of energy crops, winter
wheat and permanent grass at four sites in England (Silsoe, Cirencester, Selby and Diss). The key
findings from both the literature review and modelling exercise do support the concerns that energy
crops use more water than traditional arable crops, but the extent of this increased water use, and
therefore the overall effect on hydrological effective rainfall (HER), will depend on several factors,
namely: the connection between transpiration and atmospheric humidity; the effective root depth of
the energy crop; and access by roots to groundwater during the growing season (Stephens et al,
2001).
The reduction in HER as a result of planting energy crops in place of wheat and grass was found to
be 50-60% for miscanthus and 75-90% for willow and as such, from a hydrological viewpoint, the
review suggests miscanthus may be more appropriate in drier regions than willow SRC (Stephens et
al, 2001). Conversely, growing energy crops in areas at risk from flooding could prove beneficial due
to the increase capacity of the soil to absorb water (Defra, 2003).
At a national level, these estimated reductions imply an equivalent loss of 0.2% of the national
freshwater resource (1.2% of annual freshwater abstractions) based on the establishment 100,000ha
of energy crops (Stephens, et al, 2001). However, recognising the relationship between site factors
and water use and impact on HER, the review calls for a need to upscale to a catchment level where
local soil and climate data can be incorporated into the model and land use changes investigated
(Stephens et al, 2001).
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Energy crops and the historic environment, English Heritage, 2001
In the discussion below, based on a paper presented by Stephen Trow (Head of Countryside Policy)
on behalf of English Heritage in 2001, the ‘historic environment’ refers to all archaeological sites and
monuments, historic buildings, designed landscapes (e.g. parks and gardens), historic townscapes,
historically significant locations (e.g. battlefields), and the historic aspects of the wider landscape.
Whilst recognising that the landscape must continually evolve to sustain rural communities and the
environmental benefits (from a climate change point of view) of developing energy crops, English
Heritage highlights some key concerns with the potential for energy crops to adversely impact upon
the historic environment.
These concerns stem principally from the scale and pace of energy crop planting and rapid and
extensive transformation of the landscape that could result. Noting the value of the landscape as an
economic ‘asset’ for the tourist industry, any impact on the quality and appearance could potentially
have an economic impact as well.
In terms of direct impacts of energy crop cultivation on archaeological remains, English Heritage raise
concerns over potential ‘mechanical, chemical and hydrological’ impacts. The most suitable
environment for conserving archaeological remains would normally be grassland, with a high water
table for enhancing the preservation of organic materials.
The process of planting SRC, root growth and harvesting could potentially dislodge artefacts and
‘disrupt archaeological stratigraphy’. Furthermore, excretions from the roots could cause chemical
deterioration of artefacts and the crops water uptake could lower the water table (at a local level) thus
impacting on any remains preserved by the previously wet conditions.
Due to a lack of research (at the time of writing, 2001) English Heritage notes there is a limited
understanding of the potential impacts of miscanthus below-ground and thus call for more research in
this area particularly.
Based on DTI’s indicative figures for energy crop planting by 2010, a potential 2800 archaeological
sites could be affected, as a minimum and given that a significant proportion of sites remain
undiscovered, this figure could be significantly larger.
In terms of visual impacts of energy crop planting, English Heritage advocate the use of ‘powerful new
tools’ enabling strategic landscape assessment, such as the Countryside Agency’s Landscape
Character Map. English Heritage has also been working with local authorities to develop the Historic
Landscape Character assessment, which operates at ‘land-parcel level’ and suggests this could
become a formal part of energy crop project appraisals. English Heritage also encourage appropriate
consultation when deciding on sites for energy crops with the relevant heritage agencies and local
authority archaeological advisers, along with further research into all the environmental implications.
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Biomass Energy and the Historic Environment, English Heritage, 2006
This document, recently published (in 2006) by English Heritage, sets out guidance, aimed at
developers, planners and advisors, on the potential impacts of biomass energy on the historic
environment.
Acknowledging the Governments renewable energy targets for 2010 and 2020 and the associated
threats of climate change to the historic and natural environment, English Heritage emphasise their
commitment to and support of initiatives to reduce emissions, including through renewable
technologies. Whilst recognising the benefits of energy crops in terms of reducing carbon emissions
and supporting agricultural diversification, English Heritage note that this needs to be balanced
against the potentially negative effects on historic sites and consider the planning system to have an
important role in this.
Reference is made to Planning Policy Statement (PPS) 22 (Renewable Energy) and Planning Policy
Guidance (PPG)15 (Planning and the Historic Environment) and 16 (Archaeology and Planning),
which must all be taking into consideration when deciding an application for a renewable energy
development that may have an adverse effect on the natural and historic environment. In particular,
the PPS states that applications affecting World Heritage Sites, Scheduled Monuments, Conservation
Areas, Listed Buildings and sites on the Register of Parks and Gardens of Special Historic Interest in
England should only be granted where it can be demonstrated that “the objectives of designation of
the area will not be compromised by the development, or where any significant adverse effects on the
qualities for which the area has been designated are clearly outweighed by the development’s
environmental, social and economic benefits” (EH, 2006, p.5). In this regard, English Heritage stress
the importance case-by-case objective assessments of sites under application for renewable energy
developments.
Recognising the finite nature of historic sites, English Heritage recommends that the consideration of
the impact of a renewable energy development should extend to both designated and undesignated
sites and areas and take account of both direct physical impacts and potential indirect impacts, such
as the effect on the hydrology of the area.
The cultivation of energy crops, unlike biomass power stations, does not actually require planning
consent, but the companion guide to PPS 22, along with guidance notes on growing energy crops
produced by Defra and the Forestry Commission, all stress the need to consider the potential
landscape and archaeological implications of biomass cultivation. Furthermore, depending on existing
land uses and characteristics, crop planting proposals may require an Environmental Impact
Assessment (EIA).
In accordance with EH’s earlier paper discussed above, this document again highlights the potential
for energy crops to impact on the historic environment through all stages of the cultivation process.
Noting the potential for ‘significant disturbance’ during sub-soiling (where required) and the ‘grubbing
out of redundant SRC stools or mechanical retrieval of Miscanthus rhizomes for propagation
purposes’, English Heritage recommend that these processes are avoided in areas where there may
be sub-surface historic remains.
Furthermore, the potential for root growth to damage archaeological remains and for energy crops to
be more damaging than ‘some other types of crop cultivation’ is highlighted. The extent of these
impacts will depend on the extent of root growth, soil characteristics, archaeological characteristics
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and harvesting methods. English Heritage stress this is an area where understanding is limited and
more research is required, particularly given that the adverse effects are considered to potentially be
severe.
The potential impact of energy crops on local hydrology (and therefore historic remains which are
better preserved in wetter environments) is also discussed, with the adverse impact considered more
likely with SRC and its relatively high water requirements. EH suggest this should be a consideration
taken into account in an EIA.
English Heritage state a preference for growing energy crops in cultivated areas, rather than areas of
permanent grassland where records of archaeological remains are more likely to be incomplete and
therefore the potential to unknowingly cause damage is greater.
The potential for energy crops and their associated infrastructure (including power stations,
transmission cables, etc) to impact visually on the wider historic landscape character and amenity is
noted as a key consideration in PPS22, its companion guide, PPG15 and guidance from Defra and
the Forestry Commission. English Heritage therefore suggest this is taken into consideration when
determining an application for biomass generation facilities.
Finally, there is the need to consider the potential traffic implications of an energy crop proposal.
English Heritage reference figures that a 10MW plant producing electricity continuously would require
an estimated 20 deliveries a day by 38 tonne lorry, as such it is recommended that the location of any
vulnerable historic settlements, fragile buildings or vulnerable monuments should be considered, and
avoided.

Poplar Short Rotation Coppice, Defra, 2003
The Defra report (study NF0408) ‘Poplars – a multiple use crop for surplus arable land’ undertaken by
ADAS Consulting Ltd (Defra, 2003) looks specifically at aspects of growing poplar as an SRC crop.
The report includes a geographical study to identify areas of surplus farmland within the UK and
Europe, investigating the suitability of this land for poplar growth as well as the economics of
production, possible environmental impacts and stakeholder perceptions.
In Great Britain, an area encompassing the Midlands in England was identified as having significant
potential for poplar planting. Although a substantial area in the southeast was also identified as
suitable in terms of soil, hydrology in this region was considered a significant constraint. Within
Europe, soil suitability for poplar growth mainly coincided with existing intensive agricultural areas
(namely northern France to north east Germany, southern Sweden and parts of Ireland) (Defra,
2003).
A study of environmental impact, including comparisons between poplar plantations and nearby
agricultural fields, found that ‘neither habitat was floristically diverse, but the poplar plantation was
more species rich’.
A survey of stakeholder perceptions showed interesting differences between the UK and European
response, with UK farmers generally being more accepting of poplar plantations than those in other
countries. However, overall the level of awareness and perceived acceptability of poplar plantations
was low (Defra, 2003)
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Short Rotation Forestry, Hardcastle et al, 2006
This review, commissioned in light of the growing interest in Short Rotation Forestry (SRF), by the
Forestry Commission and Defra and written by a team from LTS International, lead by P. Hardcastle,
provides a comprehensive overview of the potential effects of SRF on biodiversity, soils, hydrology
and landscape. The review includes ten different species, identified through consultation with
potential growers and assesses the potential impacts, based on a set of underlying assumptions with
respect to changes in land use. The study acknowledges the limitations of this, constrained by the
lack of any large-scale SRF planting and related biodiversity data in the UK to date and recommends
that any new SRF plantations are formally monitored to obtain baseline information (Hardcastle et al,
2006).
The study draws a number of conclusions, principally that the potential impacts of Short Rotation
Forestry on biodiversity, soils, hydrology, pests and diseases does not justify ruling it out, but there
are a number of important caveats that need to be met (Hardcastle et al 2006).
As with other studies reviewed in this report, Hardcastle et al. identify high water use, limited
biodiversity and visual impact as potential negative consequences of SRF plantation. They relate this
to the economics of production, in that these impacts are likely to be greater with the more productive
species and introduce the argument for valuing these impacts in monetary terms in order to ensure
they are a consideration in any decision to invest.
In light of the research undertaken, the review strongly recommends the provision of locally-specific
advice, particularly relating to hydrology and landscape and archaeology, and a ‘code-of-practice’ for
potential planters to support and enhance to expansion of SRF.

The Effects of Energy Grass Plantations on Biodiversity, Semere and Slater, 2005
A study commissioned by the DTI,and undertaken by Semere and Slater at Cardiff University,
investigated the effects of energy grass plantations on biodiversity by surveying the ecological impact
of the perennial rhizomatous grass crops miscanthus, reed canary-grass and switch-grass at five field
sites in Herefordshire, England, over 3 years. Whilst noting that the findings from this study only
relate to young crops, some interesting conclusions were drawn.
As already observed from other literature reviewed in this report, Semere and Slater (2005) also note
the low-intensity management required for grass energy crop plantations (e.g. minimal fertiliser
requirement) can have a positive impact on biodiversity, both directly through providing a more
appealing habitat to wildlife and indirectly through reduced nutrient leaching. With respect to the
former, beetles, butterflies, bumble bees, hoverflies, birds and small mammals could all benefit from
the shelter and food source that the grass plantation provides, which could subsequently provide a
food source for predatory animals (Semere and Slater, 2005). The survey also found that the field
sites provided valuable over-wintering habitats for birds, small mammals and invertebrates. Overall
the increased weeds in miscanthus fields surveyed were found to have a positive impact on
biodiversity,
The focus on young crops in this survey showed miscanthus crops can have a positive effect on
ground flora diversity, but once established the crop effectively shades out most vegetation. When
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cropped, however, further weed flora species, providing an important food source for some birds,
were present. Similarly, the miscanthus crop field margins, where weeds were able to grow more
freely, proved to hold the greatest diversity of flora and fauna.

International Research on the Environmental Effects of Energy Crops
Research carried out in Sweden into the ‘Environmental effects of energy crop cultivation’ by Lund
University also found evidence to support the growing of perennial energy crops, based on the
environmental benefits. Borjesson (1999) again makes reference to the zero, or even positive impact
of energy crops on biodiversity, when compared with arable crops, and highlights the advantage of
energy crops in reducing greenhouse gas emissions and nutrient leaching and the potential for
bioremediation.
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Appendix 3

Relevant Policy & Research

The following section summarises a number of relevant policy, strategy and research documents at a
regional and sub-regional level, and considers their implications for the development of energy crops
in Devon. Documents included in this review are listed in the box below.
National
 Energy White Paper, May 2007
 UK Biomass Strategy
 Planning Policy Statements 1 (Delivering Sustainable Development) and 22
(Renewable Energy)
Regional
• Renewable Energy Assessment and Targets for the South West
• REvision 2010
• REvision 2020
• South West Regional Spatial Strategy
• South West Regional and Woodland and Forestry Framework
• South West Regional Woodfuel Framework
• Bioscope
Sub-regional
• Devon Structure Plan
• North Devon and Torridge Renewable Energy Action Plan
• Renewable Energy in North Devon - Reviewing the Targets for 2010
• AONB Management Plan
• National Park Management Plans

Energy White Paper, May 2007
Summary
The Government White Paper, ‘Meeting the Energy Challenge’, published in May 2007, sets out the
UK Government’s international and domestic energy strategy to address the long-term energy
challenges and deliver the four energy policy goals (cutting CO2 by some 60% by 2050, with real
progress by 2020; maintaining reliability of energy supplies; promoting competitive markets in the UK
and beyond; and ensuring every home is adequately and affordably heated).
The Energy White Paper recognises energy crops as a ‘valuable resource’ and asserts a continuing
commitment to support and promote the development of a supply chain, beginning with the removal of
the co-firing of energy crops from the current co-firing caps. Co-firing coal with biomass is identified as
a key method for reducing carbon emissions for fossil fuel fired power stations, with the potential for a
10% reduction in emissions.
Implications for energy crops in Devon
The Governments support, through financial and regulatory means, is paramount to the success of
energy crops. The Energy White Paper is encouraging on both angles and the implication for the UK
as a whole is that the development of energy crops is to be both encouraged and supported. This is

highlighted further through the publishing of the UK Biomass Strategy, alongside this Energy White
Paper. This Strategy is discussed below.

UK Biomass Strategy, May 2007
Summary
The UK Government published its Biomass Strategy alongside the 2007 Energy White Paper.
Drawing on a range of research, the Strategy outlines best practice for the application of biomass in
low carbon energy production and discusses opportunities for developing a sustainable supply chain
of biomass sources. The Strategy highlights the cost-effectiveness of biomass for use in heating,
whilst at the same time noting its potential role in reducing emissions through co-firing.
The Biomass Strategy clearly notes the potential to expand the UK supply of biomass, and considers
that this can be achieved sustainably and without harming food supplies. Increasing the amount of
perennial energy crops produced in the UK, in order to meet the market demands, is one option
considered for achieving this expansion. Research suggests a potential 350,000 hectares across the
UK could be used for these energy crops by 2020. This would result in a total of 1 million hectares of
land available for biofuels and energy crops, which equates to 17% of the total UK arable land (UK
Biomass Strategy 2007, p.6).
The Strategy demonstrates a commitment to this expansion, stating the Government’s intention to
continue to support energy crop plantings through the Rural Development Programmes, as well as
through the current EU Energy Aid Payment. Furthermore, there are currently changes under
consideration to the Renewables Obligation that would see support targeted more specifically at
different renewable powers sources, with the application of biomass for electricity generation being
one area of focus.
In terms of the impacts of energy crops, the Biomass Strategy references a four year study, carried
out by the DTI, which found that SRC can have positive impacts on biodiversity: higher densities of
birds were recorded in SRC fields compared to arable fields, during the summer and during the
winter, the study again found there to be, on average, more species of birds in the SRC plantations
compared to the arable crops. Some species of butterfly were also found to favour SRC plantations.
The Strategy also includes a discussion of the actual carbon savings that can be attributed to energy
crops; an area where research is still on going. The Strategy suggests, however, that under current
assessments woody biomass, from trees, short rotation coppice and miscanthus, offers the greatest
carbon savings per hectare. Furthermore, Table 3 in Annex 3 of the Strategy shows that the estimated
technical potential of energy crops is 17.2TWh, nearly 20% of the UK total potential from biomass and
energy crop sources.
Implications for energy crops in Devon
The Strategy paints an optimistic picture of the potential of biomass as an energy source in the UK
and research suggests there are significant carbon savings that could be made from this. Actions set
out in the Strategy suggest a commitment to furthering the development of energy crops, notably
through the availability of grants and increasing the land area used in production of energy crops by
around 350,000 hectares.
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Planning Policy Statements (PPS)
PPS 1: Delivering Sustainable Development
Promoting the development of renewable energy resources is a key principle of PPS1 and as such
this concept should be translated into policies at regional and local levels (i.e. through Regional
Spatial Strategies and Local Development Frameworks).
PPS22: Renewable Energy
Again, the promotion of renewable energy developments is a key principle of this Planning Policy
Statement, which should therefore be adopted at regional and local levels. Planning bodies and
authorities are expected to consider the environmental, economic and social implications of all
renewable energy proposals, with particular attention to how potential negative impacts can be
minimised ‘through careful consideration of location, scale, design and other measures’.
With respect to energy crops specially, PPS22 raises issues relating to the siting of energy crop
production plants, noting that the bulky nature of the resource could result in increased traffic (and
therefore emissions). The Statement therefore emphasises that planning authorities considering local
applications for energy crop generation plants should ensure that these are located in close proximity
to the source of the fuel, whilst also taking into account other considerations (such as connections to
the Grid and the potential to use heat generated from the project) which may influence the most
suitable locations for such projects (para. 24, PPS22).
Implications for energy crops in Devon
These key principles and recommendations of the Planning Policy Statements should be translated
into the Local Development Frameworks that exist in Devon, as well as the regions spatial strategy.
This suggests therefore, that from a planning policy perspective, renewable energy projects, including
energy crops, should be being encouraged by local planning authorities, rather than them being a
barrier to renewable energy developments.

Renewable Energy Assessment and Targets for the South West
Summary
The South West regional resource assessment, published in 2001, was carried out by Terence
O’Rourke and ETSU, funded by the Government Office for the South West. As a response to
proposed national Government targets for 5% of the UK’s electricity requirements to be met by
renewables by 2003, rising to 10% by 2010, this study provided the basis for adopting renewable
energy targets at a regional level, in the South West. The report provides an overview of the region’s
renewable energy resources at that time and considers potential targets for a range of renewable
energy technologies. The resource and renewable energy assessment included data collection, a
discussion of planning and environmental constraints and extensive stakeholder consultation.
The assessment of renewable energy resources suggested a potential target of 207-545MW (8552275GWh/yr) of new renewable energy capacity by 2010, with an indicative potential capacity for
large CHP plants fuelled by energy crops (and/or agricultural and forestry wastes) of 55-75MW and 035MW for medium plants.
These resource estimates were translated into regional renewable energy targets through a process
of scenario development, including stakeholder consultation. This resulted in a proposed target range
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of 259-597MW (577MW if municipal and industrial waste is excluded) by 2010. These figures, the
report concludes, show significant potential for renewable energy in the South West and that 11 to
15% of the regions electricity could feasibly be generated from renewable sources by 2010.
Implications for energy crops in Devon
The regional resource assessment undertaken as part of this project provides an indication of
available regional resources and identified wood biomass (including SRC) as an area of opportunity.
Although since updated, the targets suggested in this study further emphasise the importance of, and
potential for, renewable energy technologies in the South West. Furthermore, the report states that:
“the South West…could…potentially grow much more [wood forestry biomass] through wider uptake
of short rotation (energy) crops.” (Terence O’Rourke plc & ETSU, 2001, p.6).

REvision 2010: Establishing County/Sub-Regional Targets for Renewable
Electricity Development to 2010.
Summary
REvision 2010 (report published in June 2004) was carried out by Centre for Sustainable Energy,
Peter Capener, CSMA Consultants, and ESD Ltd, on behalf of the Government Office for the South
West in Partnership with the South West Regional Assembly, to establish county/ sub-regional targets
for renewable electricity development to 2010. The project assumes seven county/sub-regional
areas, including Cornwall, Devon, Somerset, Dorset, Wiltshire, former Avon and Gloucestershire and
sets targets for each of these. For the South West as a whole, it proposes renewable electricity
targets for 2010 of 509-611MWe from onshore sources and 56MWe for offshore.
The process of setting targets included a full consultation, including meetings, a survey, workshops, a
conference, and technical input, including resource mapping to identify the potential for renewable
electricity capacity in each area and target ranges for installed renewable electricity capacity, to
illustrate what might be achievable in each area.
Targets were adopted or approved in June 2004 in Wiltshire, Somerset, Dorset, Devon, Cornwall and
the former Avon. The targets were not technology specific but for renewable electricity as a whole,
providing the ‘flexibility for individual areas to respond to the opportunities as they arise rather than
predetermining the technology mix in advance’ (REvision 2010, p.3). Table 19 shows the targets and
response in Devon.

Table 19: Summary of target ranges and their status in Devon
Draft
Target
Ranges
(MW)

136-166

Adopted
Target
Ranges
(MW)

151

Electricity
Generated
(GWh)

623

Equivalent
homes
supplied

Basis of
Adoption

Causes of Variation
Between Draft Target
Ranges and Adopted
Target Ranges

155,750

Approved by
members as
modifications
to structure
plan to go for
consultation

County selected figure as
mid range. On the basis
that the possible
contribution from energy
from waste was considered
unlikely to be met. Assumed
top end of wind range.

Status of
Relevant
Policy/Strategy
Development
County
renewable
energy strategy
completed

(from REvision 2010, figure 1, p.4)
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Implications for energy crops in Devon
The adoption of the renewable electricity target in Devon, as set in out in REvision 2010 demonstrates
a firm commitment by the region to develop its renewable energy technologies. Whilst the REvision
2010 report does not provide a breakdown of targets by technology, it does stress implicitly the
importance of energy crops, stating that “within the 2010 timeframe the principal technologies likely to
deliver significant levels of renewable electricity would be onshore wind, biomass and energy from
waste” (REvision 2010, p.3)

REvision 2020: South West renewable electricity, heat and on site generation
targets for 2020
Summary
The Government Office for the South West and South West Regional Assembly commissioned CSE,
in partnership with Peter Capener and Wardell Armstrong International, to undertake ‘REvision 2020’
(published June 2005), to build on the existing body of work undertaken in REvision 2010 and by
Terence O’Rourke and ETSU in 2001. REvision 2020 is an extension of the previous project, setting
targets for renewable electricity to 2020 and adding targets for renewable heat (for 2010 and 2020)
and for on-site generation in new development. The project objectives are closely aligned with the
development of the new Regional Spatial Strategy (RSS) hence the inclusion of planning guidance for
the implementation of the suggested targets.
REvision 2020 assesses the capacity for additional renewable electricity generation and the potential
heat demand in the South West. A range of possible targets were developed by modelling different
scenarios for the three specified areas (renewable electricity, heat and on-site generation). The report
includes maps of the South West displaying potential opportunities and constraints for different
renewable energy generation, including for energy crops (specifying these as Miscanthus, SRC and
straw).
REvision 2020 extended the targets for renewable electricity proposed in REvision 2010 to include
2020 targets of 847MWe for onshore generation and 400MWe for offshore generation. Together,
these new targets would be generating approximately 20% of the region’s electricity demand by 2020.
The project also proposes targets for renewable heat of 105MWth by 2010, rising to 503MWth by
2020 and an on-site generation requirement in new development of 10%.
The REvision 2020 report also outlines potential ‘mixes’ of technology, to demonstrate how the targets
could be achieved. The figures assigned to the different technologies were not set out as targets in
themselves, but provide an indicative assessment. These figures and further discussion in the report
do however provide a clear indication of the potential for biomass in the region. For example, under
the preferred scenarios (electricity scenario 2b and heat scenario 2), it suggests energy crops/forest
residues could provide 100MW (788GWh) electricity by 2020; woodfuel heating could reach 247MW
by 2020; and CHP (from AD, EfW or biomass) 42MW by 2020. For on-site generation, it suggests
biomass community heating could potentially be producing 39MWth by 2020.
The report considers the actions both necessary and ‘beneficial’ to ensuring the targets are delivered,
for both 2010 and 2020 Focusing only on those connected with biomass and energy crops, these
include:

123







Increasing public and political acceptance of renewable energy, particularly biomass
(amongst others)
Developing the regions experience in biomass through regional demonstrator projects
Increasing farmer enthusiasm for and public acceptance of energy crops, to enable an
increase in land use for biomass
Continuing and increasing government financial support for biomass
Assessing the opportunities and needs for biomass development in the region.

Implications for energy crops in Devon
REvision 2020 sets out ambitious but well-evidenced (through extensive consultation and scenario
modelling) targets for renewable energy in the South West to 2020. The noted link between this
report and the development of the South West’s new Regional Spatial Strategy is significant, given
the role of the latter in determining policy and action at a local level. The current Draft RSS
(submitted in April 2006) has translated the targets for onshore renewable electricity generation and
renewable heat for 2010 and 2020 set out in REvision 2020 into its own policies (see discussion
below). Furthermore, the indicative mix of technologies described in REvision 2020 place strong
recognition of the potential for biomass in the region, emphasising its potential to make a significant
contribution to the regions renewable electricity and heat targets. Under the preferred electricity
scenario 2b for example, it suggests that energy crops could contribute 12% of all onshore electricity
generation by 2020.

South West Regional Spatial Strategy, Draft 2006.
Summary
The current Regional Planning Guidance for the South West (RPG10) is under review and is now a
statutory document known as the Regional Spatial Strategy (RSS). A new RSS for the region for 2006
- 2026 is being developed to provide a broad strategy for future development in the South West over a
fifteen to twenty year period. The RSS was approved by the South West Regional Assembly (SWRA)
in March 2006 and the document was submitted to Government the following month. The Draft RSS
was open for public consultation during Summer 2006 and responses from were submitted to the
independent Examination in Public (EiP) Panel, which ended in July 2007. The resulting report will be
produced by the Panel in Autumn 2007.
Whilst acknowledging that Government targets do not currently extend to include renewable heat
production, the South West Regional Spatial Strategy (RSS) recognises, from PPS22, that this is
likely to change in the near future. The RSS therefore includes targets for both renewable electricity
generation (both on and off-shore) and renewable heat.
Although currently only in draft form and awaiting the results of the Examination in Public (and
therefore potentially subject to change), the South West RSS states, under Policy RE1, a target of
509-611MWe installed renewable electricity capacity by 2010, rising to 850MWe by 2020, from
onshore resources. For the county of Devon, the target is for 151MWe installed capacity by 2010,
which equates to between 25 and 30% of the regional target. Under policy RE3, a target for installed
thermal capacity of 100MWth by 2010, rising to 500MWth by 2020. These equate to approximately
0.2% of the region’s heat demand by 2010 and 1.4% by 2020.
Implications for energy crops in Devon
In the South West currently only about 3% of the region’s electricity requirements are generated from
renewable sources (Draft RSS 2006, p.9), so there is some way to go before targets are met. The
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inclusion of renewable electricity and heat targets for the region for 2010 and 2020 is significant, and,
in the case of the latter, is one step ahead of national government targets. Furthermore, the RSS
provides a map showing an indicative mix of how the region could meet its renewable energy targets.
Noting that whilst this is only an indicative mix and not a target in itself, the map does suggest energy
crops in Devon could provide 20% of the county’s contribution (see Map 7.6, p.155).

South West Regional Woodland & Forestry Framework
Summary
The South West Regional Woodland & Forestry Framework (Forestry Commission 2005) not
surprisingly makes several references to woodfuel as a renewable energy source, generally
promoting its potential as a resource in the region. However, it also acknowledges the potential for
growing energy crops alongside the existing woodfuel resource, noting that these, subject to careful
environmental impact assessment, “can provide a new use for agricultural land where farmers and
landowners can ‘contract grow’ for larger heat and power plants”.
Implications for energy crops in Devon
As with other documents reviewed here, this framework also clearly highlights the potential for energy
crops in the Region, noting in particular the potential economic opportunities for farmers, but also
noting environmental impact assessments as a necessity for energy crop ventures.

South West Regional Woodfuel Framework 2005
Summary
The South West Regional Woodfuel Framework 2005 (SWRWF) aims to: highlight the potential of
wood as a modern and renewable fuel for heat; develop the use of woodfuel to make a significant
contribution to the demand for renewable energy and reduce carbon dioxide emissions; and increase
the sustainable management of woodlands through the promotion and use of woodfuel, increasing
direct links between communities and local woodlands, to bring environmental, economic and social
benefits.
This framework is the result of a partnership between the South West Regional Development Agency,
the Countryside Agency and the Forestry Commission and draws on a study by Renewable Heat and
Power Ltd in 2003, commissioned by the three funding partners.
The SWRWF highlights the importance of biomass in meeting carbon reduction targets and the
advantage of biomass over wind, wave and solar in its continuity without reliance on the weather, as
identified at a national level by the DTI and the Carbon Trust in their Renewables Innovation Review 19.
The identified importance of initially focussing on smaller scale heat applications, using readily
available local supplies of wood as a low risk start to establishing a fuel supply, which could perhaps
later be extended to energy crops, is ideally suited to the South West. The SWRWF considers the
region to be well positioned for developing a woodfuel industry, particularly for smaller-scale local heat
production, highlighting an existing comparative advantage in having: a considerable woodland area
(8.7%), much of which is not actively managed; a favourable climate for growing trees; a considerable
number of wood heat installations; regional expertise in wood energy; an active woodland sector with
a skilled workforce; and significant areas of the South West not on the gas grid and are reliant upon
19

http://www.dti.gov.uk/energy/sources/renewables/policy/government-renewable-energy-policy/renewables-innovationreview/page15308.html
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heating oil or LPG, concluding that ‘woodfuel could be a cheaper alternative and is better for the
environment’.
Implications for energy crops in Devon
The SWRWF references estimates that there is sufficient total wood biomass resource in the region to
provide up to 200,000 oven dry tonnes (odt11) per year of varying types of woodfuel, which could
produce over 4 million gigajoules of heat, enough for 50 to 60,000 homes. Many of the factors
rendering the region particularly suitable to the woodfuel industry, as noted in this framework, are
applicable to other energy crops, and the document also makes explicit reference to the potential to
extending the regions current fuel supply to include energy crops.

Bioscope: Stimulating demand for biomass heating in the South West
Summary
With the long term vision of establishing biomass installations in the South West, the South West
Regional Development Agency (SWRDA) and Countryside Agency commissioned CSE to undertake
the study “Bioscope: Stimulating demand for biomass heating in the South West”, published in July
2006. The study focuses on removing the major barrier to the development of biomass heating in the
region. This barrier was identified by regional local authorities, the biomass industry, Regen SW and
renewable energy agencies to be the continuing lack of any exemplar biomass heating project in the
region.
The Bioscope project thus aimed to stimulate demand for biomass heating in the South West by:
raising awareness of the potential for biomass boilers, in terms of technical feasibility and economic
and environmental benefits; bringing together key stakeholders and potential wood fuel suppliers; and
producing detailed biomass heating feasibility studies.
The project also identified potential sites for biomass heating, which were then opened to applications.
These were subsequently assessed and the most feasible (eight in total, aiming for one in each
county) were selected for further scoping studies, which included technical and economic feasibility
assessment and identifying potential funding sources. The results of the feasibility studies were
communicated through sub regional dissemination events and progress is continuing on these
projects. At the time of publishing the Bioscope report, 3 sites were expected to progress to
installation (Duchy Square redevelopment, Devon (70kW); Cannington College, Somerset (500kW)
and Pencalenick School, Cornwall (200kW)).
Implications for energy crops in Devon
The extensive stakeholder consultation undertaken as part of this study identified perceived barriers
to the development of biomass installations in the region (on a county-level basis). In Devon, a lack of
awareness about biomass technology was identified as a particular barrier. In addition, funding, a lack
of confidence in the market and a lack of exemplar projects as an example to follow were also
identified as barriers. In response to this, training and awareness-raising initiatives along with
establishing an advice network were suggested.
On the positive side, however, the Bioscope project has demonstrated a high level of interest in
biomass heating in the South West and has further stimulated interest in the technology by engaging
with key stakeholders. Of the 49 sites that registered interest, 18 were within Devon; and of the 16
short listed for further investigation, 6 were in Devon. The Devon site selected as one of final eight
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most feasible projects (the Duchy Square redevelopment project in Princetown, Dartmoor) is now
progressing to installation.

Devon Structure Plan
Summary
The Devon Structure Plan 2001 to 2016 (adopted October 2004) is the current Structure Plan for the
whole of Devon, including Plymouth, Torbay and Dartmoor National Park, but excluding Exmoor
National Park. It sets out strategic planning policies for development and other land uses in respect
of: housing; employment; conservation; minerals; waste; transportation; shopping; tourism; leisure;
and recreation, over a 15 year period and provides a framework for detailed decisions by local
authorities, other organisations and individuals in the preparation of their forward Plans (e.g. Local
Plans, Local Development Frameworks and Community Strategies).
Implications for energy crops in Devon
With respect to renewable energy, the Devon Structure Plan acknowledges national government
targets and the regional target adopted as a result of REvision 2010 (151MW by 2010). It includes
discussion of the potential for renewable energy developments in the county and considers onshore
wind farms to be likely to make the ‘most significant contribution towards meeting the government
target’. However other forms of renewable energy are also encouraged, including biomass and energy
crop generation. The Plan emphasises the importance of assessing the potential impacts of
renewable energy developments on the ‘qualities and special features’ of the landscape and local
communities (see Policy CO12).

North Devon and Torridge Renewable Energy Action Plan
Summary
The North Devon and Torridge Renewable Energy Action Plan (REAP) was published by North Devon
District Council (NDDC) and Torridge District Council in 2002. After publishing the REAP, it was
subsequently adopted by both councils with NDDC also adopting a target of 10 MW of electricity or
heat to be generated from renewable sources in the district by 2010.
REAP was developed by Energy for Sustainable Development Limited, (ESD) and included
determining the potential sources of renewable energy available in North Devon and Torridge and
assessing the potential for developing these. Thus this provides the Councils and their communities
with an action plan to develop the renewable energy potential of the area in a way that ‘benefits the
local economy and community’.
At the time of publishing REAP (2002) only 0.3% of North Devon and Torridge’s heat, electricity and
transport needs were being met by local renewable energy supplies, suggesting that this would likely
rise to 3.7% by 2010, but could reach 15.7% with increased policy support. In relation to energy
crops, REAP identified a ‘technical potential’ as follows:
Technology
Energy crops, wood
Energy crops, ethanol
Energy crops, biodiesel

Energy Potential (GWh)
6
72
21
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REAP discusses the potential environmental impact of energy crops in North Devon and Torridge
under the general heading of ‘biomass energy generation’. It highlights the environmental benefit that
the CO2 emitted during burning of the biomass is absorbed during its production, whilst also
acknowledging that uncontrolled burning of biomass, such as open fires, can lead to emission of toxic
pollutants of incomplete combustion. It suggests that the installation of high quality biomass boilers
could resolve this. REAP also emphasises the need for careful management of any biomass crops
grown, in order to limit any possible impact on biodiversity.
REAP also includes a brief discussion of the potential business and community impacts of renewable
technologies in North Devon and Torridge, (again in the broader biomass context) noting that biomass
can often serve to provide additional local economic benefits, providing an additional source of
income for the agricultural sector. In terms of overall financial implications, REAP suggests that,
compared to other potential renewable energy technologies in the area, biomass has the highest
‘kilograms of carbon dioxide saved per year per pound invested’.
Implications for Energy Crops in Devon
With respect to energy crops, REAP considers there to be large potential in the North Devon and
Torridge area and highlights the opportunity for it to provide additional income to local farmers.
However, it also acknowledges the higher capital costs for biomass heating compared to the fossil
fuel alternative and restrictions relating to locating sites where the production and consumption of the
fuel coincide, in order to avoid the need to transport the fuel.
REAP recognises SRC as the principle and most viable energy crop, stating that “set aside land
would be the most appropriate land to use for SRC production since this would still allow farmers to
receive their set aside payments and to grow food crops on the rest of their land.” REAP identifies a
total 1,500 ha of set aside land potentially available for growing SRC in the area and suggests that
this would be sufficient to support a biomass electricity generation plant of about 2.5 MWe generating
5.7 GWh or electricity each year.

Renewable Energy in North Devon - Reviewing the Targets for 2010
Summary
In early 2005, NDDC took the decision to review the REAP in the light of recent political, economic
and technological developments relating to renewable energy at both national and regional levels.
The Centre for Sustainable Energy in conjunction with Wardell Armstrong
International Ltd undertook this review, with the aim of suggesting a revised renewable energy target,
if appropriate.
The work included a baseline district energy profile and a review of the REAP resource assessment in
light of advancements in technology, changes in government policy, current economic viability of
renewable energy technologies and the current Devon renewable energy target for 2010. The
outcome of this work included a set of scenarios for a revised district renewable energy target, which
was then the subject of a stakeholder consultation exercise. A new action plan was then drafted to
bring about the implementation of a recommended target.

128

In total, North Devon’s consumption in 2003 was estimated to be 1,252 GWh, approximately 11.6% of
the total for the county.
In assessing North Devon’s renewable energy resource, quantitative data relevant to North Devon
and various assumptions used in the REvision 2010/2020 work, (as commissioned by the
Government Office of the South West), were used and applied where appropriate. This work included
detailed assessments of woodland yields, waste generation and the potential for energy crops and
onshore wind.
The new assessment introduced (amongst other things) potential contributions from the energy crop
miscanthus.
Implications for energy crops in Devon
The main findings of the resource assessment indicated that the majority of North Devon’s potential
renewable resource in the short term lies in wind, energy crops and energy-from-waste. Wind was
identified as the largest renewable electricity resource with around 145 MW potentially available,
which is approximately 25% of the county wind resource. This compares to a combined district
renewable electricity resource from energy crops and energy-from-waste of 11 MW, both being more
resource-limited than wind within the district.

National Park Management Plans
Summary
Management Plans have been developed for the two national parks in Devon: Dartmoor National Park
and Exmoor National Park. The National Park Management Plans are statutory documents, which
include broad policies, objectives, priorities and five year targets for the Park, in line with the
requirements set out in the Environment Act 1995.
Dartmoor National Park Management Plan, May 2001
The Dartmoor National Park Management Plan makes no direct reference to energy crops, but does
promote the development of alternative natural resources, in the context of sustainable communities.
Similarly, the Dartmoor National Park Local Plan - First Review (1995 – 2011) makes no direct
reference to energy crops but does support, in principle, the development of small scale renewable
energy schemes, recognising national and regional renewable energy targets.
Exmoor National Park Management Plan 2007-2012
The Exmoor National Park Management Plan has recently been revised and the latest version was
published in July 2007. The Management Plan states ‘becoming carbon-neutral’ as a key priority of
the National Park and recognises the role of increasing the use of renewable resources in meeting
this aim.
The Plan makes several references to energy crops specifically and renewable energy more generally
and includes specific targets relating to renewable energy: target H3.5 states that at least 100 Exmoor
based businesses will be meeting 50% or more of their heating and energy needs from woodfuel
and/or other non-fossil fuel sources by the end of 2012; target D3.2 states that a local supply network
for woodfuel will be in place and there will be at least 50 installed wood heating systems within the
Greater Exmoor area by the end of 2010; and target E 3.1 states that at least 100 Exmoor farms will

129

be meeting 50% or more of their heating and energy needs from woodfuel and/or other non-fossil fuel
sources by the end of 2012.
Exmoor National Park Management Plan acknowledges government support for energy crops (noting
miscanthus as one example), but raises concerns over the potential impact of the cultivation, planting,
harvesting and transporting of these crops on the Exmoor’s landscape.
In reviewing the National Park Management Plan the National Park Authority undertook a stakeholder
consultation process, which offered opportunity to comment on, amongst other things, the future of
energy crops in the National Park. Survey results showed an average net 30% agreement of
respondents to an increase in the cultivation of energy crops (such as elephant grass and willow)
when they provide additional income to Exmoor farm businesses.

Implications for energy crops in Devon
The county’s two National Park Management Plans are, on the whole, supportive of renewable energy
technologies, particularly small scale, carefully designed schemes and those that promote sustainable
farming practices. Given the role of farming in the National Parks, the potential for energy crops to
provide an alternative and sustainable source of income to farmers is notable. However, whilst the
Dartmoor and Exmoor National Park Management Plans are encouraging of energy crops within their
boundaries to some extent, there is a potential conflict with one of the statutory purposes of the
National Park designation, that is to conserve and enhance the natural beauty, wildlife and cultural
heritage of the area, in which case the latter would take precedence.

AONB Management Plans
Summary
Management plans for five Areas of Outstanding Natural Beauty (AONB) in Devon have been
developed. These include: the Blackdown Hills, East Devon, South Devon, North Devon, and the
Tamar Valley. All include some discussion of renewable energy and recognise the targets for the
county as a whole and the potential implications for the AONB. All but the Tamar Valley Plan make
specific reference to energy crops, although the discussion here is fairly limited.
Blackdown Hills
The Blackdown Hills Plan 2004-2009 introduces the idea of energy crops in the context of climate
change and its potential impact on agriculture. In particular, it discusses the need to encourage
“practices that minimise surface water runoff and the associated loss of topsoil and silting up of
watercourses” suggesting investigation into the potential for growing of energy crops could be
worthwhile in this context. (Blackdown Hills Rural Partnership, 2004).
East Devon
The East Devon AONB Management Strategy 2004 – 2009 makes a brief reference to energy crops
and the move towards renewable energy more generally, in the context of landscape management
objectives. The Strategy discusses the “many forces and factors that influence change in the
landscape” (p.20) from the local to international level, highlighting the complex nature of land
management. Although only very brief, referencing energy crops in their Strategy does show an
awareness of their potential (in both the positive and negative sense) to impact on this specific Devon
landscape.
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North Devon
The North Devon AONB Management Strategy (Spring 2004) describes a vision (for the next 20
years) for a ‘more energy self-sufficient’ community and acknowledges the need for renewable energy
developments, favouring those that do ‘not detract from the natural beauty of the area’, noting
particular preference for ‘land-based’ renewables over wind generation. The Plan also discusses the
impacts of the CAP review and the implications for the AONB landscape in terms of energy crops,
although it does not include any detailed discussion of this.
South Devon
The South Devon AONB Management Plan 2004-2009 (published in May 2004 on behalf of the South
Devon AONB Partnership by The South Devon AONB Unit) identifies potential new challenges
associated with the possible introduction of ‘deeper rooting’ energy crops to the area, raising
particular concerns with their impact on the historic environment (for example buried prehistoric
remains). The Plan specifies a role for the AONB Partnership Committee in commenting on planning
proposal that may have a ‘significant impact on the character of the AONB’, in which they include
energy generation and transmission developments. The South Devon AONB Plan acknowledges a
supportive role in encouraging renewable energy developments that are “sensitively sited, small scale
or innovative…having regard for their appropriateness in an AONB location, the need for
environmental impact assessments, the benefits to the community and emerging government energy
policy” (p.43).
Tamar Valley
The Tamar Valley AONB Management Plan 2004 – 2009 makes a few references to energy provision
more generally, in the context of local infrastructure, environmental impact, resource management
and sustainable communities. Although no explicit reference is made to energy crops, this is implicit in
its promotion of sustainable approaches, delivering results in ‘innovative ways’ and developing
existing and new local materials.
Implications for energy crops in Devon
On the whole the AONB Management Plans acknowledge the role renewable energy has to play in
the future of the county and the implications of this for AONBs. Recognising national Government
policy and regional and county level targets for renewable energy, there is a sense of a supportive
approach to renewable energy developments within AONBs. However, the potential impacts of
energy crops on the historic environment, soil and run-off, and agricultural practices were noted in
some of the Plans, with particular attention being paid to the potential impact of renewable
technologies more generally on the landscape. With respect to the latter, there is an apparent
aversion to wind generation and a suggested preference for smaller scale, landscape-sensitive and
compatible developments, which could include energy crops.
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Links to Documents Reviewed under Relevant Policy and Research (Appendix 3)
National
 Energy White Paper, May 2007
http://www.berr.gov.uk/files/file39387.pdf


UK Biomass Strategy
http://www.defra.gov.uk/environment/climatechange/uk/energy/renewablefuel/pdf/uk
biomassstrategy-0507.pdf



Planning Policy Statement 1 (Delivering Sustainable Development)
http://www.communities.gov.uk/pub/806/PlanningPolicyStatement1DeliveringSustai
nableDevelopment_id1143806.pdf



Planning Policy Statement 22 (Renewable Energy)
http://www.communities.gov.uk/pub/910/PlanningPolicyStatement22RenewableEne
rgy_id1143910.pdf

•

Index of all planning policy statements:
http://www.communities.gov.uk/index.asp?id=1143803

Regional
• Renewable Energy Assessment and Targets for the South West
http://www.oursouthwest.com/RegiSus/REmain-report.pdf
•

REvision 2010
http://www.oursouthwest.com/revision2010/

•

REvision 2020
http://www.oursouthwest.com/revision2020/revision2020_main_report.pdf

•

South West Regional Spatial Strategy
http://www.southwest-ra.gov.uk/nqcontent.cfm?a_id=400&tt=swra

•

South West Regional and Woodland and Forestry Framework
http://www.oursouthwest.com/revision2020/revision2020_main_report.pdf

•

South West Regional Woodfuel Framework
http://www.forestry.gov.uk/website/pdf.nsf/pdf/sw-woodfuelframework.pdf/$FILE/sw-woodfuel-framework.pdf

•

Bioscope
http://www.cse.org.uk/cgi-bin/projects.cgi?local&&1064

Sub-regional
• Devon Structure Plan
http://www.devon.gov.uk/index/environment/planning/devon_county_structure_plan.
htm
•

North Devon and Torridge Renewable Energy Action Plan
http://www.torridge.gov.uk/media/adobe/reap00.pdf
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•

Renewable Energy in North Devon - Reviewing the Targets for 2010
http://www.northdevon.gov.uk/renewaction-2.pdf

• AONB Management Plans:
⇒ Tamar Valley
http://www.tamarvalleyaonb.org.uk/8_31_download.htm#MPlan
⇒ East Devon
http://www.eastdevonaonb.org.uk/managing_strategy.asp
⇒ North Devon
http://www.northdevon-aonb.org.uk/pdf/mangement_plan_text.pdf
⇒ South Devon
http://www.southdevonaonb.org.uk/downloads.asp?PageId=140
⇒ Blackdown Hills
http://www.blackdownhills.net/Blackdown%20Hills%20AONB/BlackdownHills%20Plan.pdf
• National Park Management Plans:
⇒ Dartmoor National Park
http://www.dartmoor-npa.gov.uk/au-mplan.pdf
⇒ Exmoor National Park
http://www.exmoor-nationalpark.gov.uk/index/npmp_2007-2012_final.htm
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APPENDIX 4

Detailed Landscape Sensitivity Guidance

Type 1: Open Upland Heath/Moor (HDO)
Sensitivity Analysis
Key Characteristics
Landform – high hills and ridges.
Landcover/ landuse – rough grazing and heath/moor predominate.
The character of the moor is maintained by grazing.
Landscape pattern –an unenclosed landscape - no field boundaries.
Sense of enclosure – an open, windswept landscape.
Sense of ‘naturalness’ – the unenclosed and windswept moorland
contributes to a perception of a ‘wild’ landscape.

Sensitivity to
Miscanthus
High

Sensitivity to
SRC
High

This landscape
type is highly
sensitive to growth
and harvesting of
Miscanthus crops
as a result of its
prominent
landform, open
character and wild,
unenclosed nature.

This landscape
type is highly
sensitive to growth
and harvesting of
SRC for biomass
as a result of its
prominent
landform, open
character and wild,
unenclosed nature.

Inter-visibility – these elevated landscapes are visible over large
distances from surrounding areas.
Other key features – an abundance of above ground archaeological
features.
Guidance
This landscape type occurs in two parts of Devon – it corresponds to the highest part of Dartmoor (equivalent to Devon Landscape Zone 31 Dartmoor – High
Moor) and the highest part of Exmoor (equivalent to Devon Landscape Zone 23 Exmoor Upland). Since this landscape type is not considered to be suitable
for growth of biomass crops (due to its high landscape sensitivity) no guidance has been given.
Capacity/Cumulative Impacts
Not applicable to this landscape type.

Type 2: Enclosed Upland Heath/Moor (HDW)
Sensitivity Analysis
Key Characteristics
Landform – undulating ridges and hills.
Landcover/ landuse – landcover of pasture, heath and moor. The
character of the moor is maintained by grazing.
Landscape pattern – small, irregular fields of pasture divided by
stone walls.
Sense of enclosure – an open, windswept landscape.
Sense of ‘naturalness’ – a perception of a highly ‘natural’ and in
places ‘wild’ landscape.

Sensitivity to
Miscanthus
High

Sensitivity to
SRC
High

This landscape
type is highly
sensitive to growth
and harvesting of
Miscanthus crops
as a result of its
prominent
landform, open
character and
pastoral nature.

This landscape
type is highly
sensitive to growth
and harvesting of
SRC for biomass
as a result of its
prominent
landform, open
character and
pastoral nature.

Inter-visibility – highly visible from surrounding areas.
Other key features – presence of stone walls.
Guidance
This landscape type occurs around the edges of Dartmoor, forming part of Devon Landscape Zone 30 Dartmoor – Enclosed. Since this landscape type is not
considered to be suitable for growth of biomass crops (due to its high landscape sensitivity) no guidance has been given.
Capacity/Cumulative Impacts
Not applicable to this landscape type.
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Type 3: Lowland Dairy Vales (LBD)
Sensitivity Analysis
Key Characteristics

Sensitivity to
Miscanthus

Sensitivity to SRC

Landform – low lying vale-like landform.

Low-moderate

Low-moderate

Landcover/ landuse – mixed farmland landscape, including
arable land uses. Maize is notable as an existing crop.

This landscape type
has a relatively low
sensitivity to growth
and harvesting of
Miscanthus crops as a
result of its low lying
location and the
presence of existing
arable cropping within
the landscape.
However, features of
higher sensitivity
include the presence
of pasture, organic
field patterns,
hedgebanks, and
views from
neighbouring valley
sides. Any planting
should consider the
guidance set out
below.

This landscape type
has a relatively low
sensitivity to growth
and harvesting of SRC
as a result of its low
lying location and the
presence of existing
arable cropping and
woodland within the
landscape. However,
features of higher
sensitivity include the
presence of pasture,
organic field patterns,
hedgebanks, and
views from
neighbouring valley
sides. Any planting
should consider the
guidance set out
below.

Landscape pattern – although field sizes are relatively large the
field pattern is organic in places and bounded by hedgebanks.
Sense of enclosure – floodplains are open but other parts of
the landscape are semi-enclosed. High hedgerows provide a
sense of enclosure and restrict views at ground level.
Sense of ‘naturalness’ –a mixed farmland landscape that is
already affected by harvesting operations in parts. The M5 and
electricity pylons cut through the landscape detracting form
sense of naturalness.
Inter-visibility – there may be some inter-visibility with the
Blackdown Hills and hills fringing the Exe Valley.
Other key features – hedgebanks and field ponds are sensitive
landscape features.
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Guidance
This landscape type occurs in just one area in Devon – this is along the River Exe, River Culm and their tributaries in the Devon Redlands Countryside
Character Area (forming part of Devon Landscape Zone 8 Mid Devon Farming Belt). Guidance for planting includes the following:
•
•
•
•
•
•
•

Focus biomass crops in areas already affected by cropping systems rather than conversion of pastoral areas to cropping;
Plant at the field scale, and maintain a diversity of crop types/ land uses in adjoining fields to maintain the patchwork landscape pattern – avoid vast
swathes of Miscanthus or SRC;
Consider views from the Blackdown Hills, hills fringing the Exe Valley and neighbouring valley sides when planning locations for biomass crops;
Ensure crops and harvesting machinery do not obliterate or threaten the survival of hedgebanks and field ponds by providing sufficient set-backs and
buffer zones;
Link SRC into existing woodlands to help integrate them into the landscape;
Avoid planting in the open pastoral floodplains/ meadows (represented by Devonshire draft LDUs 17, 22, 61, 81, 365, 487, 489, 490, 492, 493, 497, 730);
When planning for new woodlands consider locations on the valley sides where oakwoods are typical, or small farm woodlands that are characteristic of
the vale landscape. Respect the scale and pattern of woodland in the landscape including tree lines which mark/follow river courses..

Capacity/Cumulative Impacts
It may be reasonable to suggest that this landscape may have the capacity to absorb growth and harvesting of some Miscanthus, SRC and planting of new
native woodland without significantly altering character, providing the guidance is followed. In any case the aim should be conversion of existing arable areas
to crops rather than conversion of pastoral land.
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Type 4: Lowland Clay Vales (LCD)
Sensitivity Analysis
Key Characteristics

Sensitivity to
Miscanthus

Sensitivity to SRC

Landform – lowland vales/basins, one at the confluence of the Bovey and Teign, and
one along the Axe Valley. The flat basin bottom has been modified by quarrying in the
Bovey Basin in South Devon.

Moderate-high

Moderate-high

Although the land use
of pasture, woodland
and heathland
indicates that this
landscape type would
be highly sensitive to
Miscanthus growth in
terms of its typical land
use, the presence of
large amounts of
derelict and industrial
land in the Bovey
Basin and the sense of
enclosure provided by
woodlands and
plantations indicates
some limited
opportunity in selected
areas (see guidance).
The presence of
floodplains increases
sensitivity.

Although the land use
of pasture, heathland
and open meadowland
indicates that this
landscape type would
be highly sensitive to
SRC, the presence of
woodland and large
amounts of derelict
and industrial land in
the Bovey Basin an
opportunity to
accommodate some
growth in selected
areas (see guidance).
The presence of
floodplains increases
sensitivity in these
areas.

Landcover/ landuse – open heathland, pasture, conifer plantations, woodland belts,
open cast quarries and water bodies in the Bovey Basin in South Devon Countryside
Character Area with some watermeadows and drainage ditches in the floodplains.
Dairying and wet pasture in the Axe Valley in the Blackdowns Countryside Character
Area.
Landscape pattern – organic mosaic of heathland, woodland, urban and industrial
areas in the Bovey Basin in South Devon Countryside Character Area. Strong
hedgerow pattern surrounding regular, large scale fields in the bottom of the Axe Valley
with Medieval enclosures on the valley sides.
Sense of enclosure – woodlands, plantations and high hedgerows provide a sense of
enclosure while floodplains and heaths are open.
Sense of ‘naturalness’ – the presence of industry, quarrying, urban development and
power lines brings movement and noise to the Bovey Basin in South Devon which
detracts from its perceived ‘naturalness’. Areas of heathland contribute to `wildness’.
The Axe Valley is more unspoilt, although the A358 brings movement and noise to the
area.
Inter-visibility – the vales/basins are visible from surrounding hills, particularly from
the fringes of Dartmoor over the Bovey Basin.
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Key Characteristics

Sensitivity to
Miscanthus

Sensitivity to SRC

Other key features – spoil heaps and quarries are typical features of the Bovey Basin.

Guidance
This landscape type occurs in two areas in Devon – one at the confluence of the Bovey and Teign in the South Devon Countryside Character Area (Devon
Landscape Zone 24 Bovey Basin), and one along the Axe Valley in the Blackdowns Countryside Character Area (forming part of Devon Landscape Zone 3
Axe and Otter Valleys). Guidance for planting includes the following:
•
•
•
•
•
•
•
•

Avoid planting in the floodplains and wet pasture (identified as draft Devonshire LDU 118 in the Axe Valley and LDU 566 in the Bovey Basin);
Avoid planting on areas of heathland and open meadowland – the aim should be to enhance heathland/native woodland communities;
Focus crops in areas already affected by cropping systems or on former industrial land, rather than conversion of pastoral areas to cropping;
Protect hedgerow patterns, particularly in the Axe Valley, by providing sufficient set-backs and buffer zones;
SRC and/or new woodland planting could be used to screen industrial development and quarries in the Bovey Basin;
Consider views from the fringes of Dartmoor and the Axe valley sides when planning locations for biomass crops in the Bovey Basin;
Ensure proposals for areas within the Blackdown Hills Area of Outstanding Natural Beauty (AONB) accord with the AONB Management Plan and that
they maintain the landscape character and natural beauty for which the landscape was designated;
Ensure that any proposals within the Dartmoor National Park accord with the Dartmoor Park Plan and Management Plan.

Capacity/Cumulative Impacts
Since this landscape type has moderate-high sensitivity to Miscanthus and SRC, it is likely to be able to support only small amounts of biomass crops before
the pastoral landscape character is adversely affected. Great care is needed in locating crops so they do not dominate the landscape, or detract from its
pastoral character.
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Type 5: Unenclosed Coast (LDO)
Sensitivity Analysis
Key Characteristics

Sensitivity to
Miscanthus

Sensitivity to SRC

Landform – flat coastal edge and sand dunes.

High

High

Landcover/ landuse – salt marshes, mudflats, dune systems and beaches
characterise the coastal edge. Some land is used for rough grazing. Golf course at
Saunton.

The open, exposed
and natural character
of the coastal edge
indicates that it would
be highly sensitive to
introduction of any
type of biomass crops
or planting.

The open, exposed
and natural character
of the coastal edge
indicates that it would
be highly sensitive to
introduction of any
type of biomass crops
or planting.

Landscape pattern – this is an unenclosed landscape – landscape patterns are
organic and due to natural mudflat, sand dune and beach systems.
Sense of enclosure – open and exposed coastal edge.
Sense of ‘naturalness’ – open dunes beaches and marshes give the area a sense of
`wildness’.
Inter-visibility – the area views from the adjacent inland areas to the estuary and the
sea – this area is highly inter-visible with adjacent inland landscapes.
Other key features – none noted.

Guidance
This landscape type occurs in one part of Devon – it straddles the boundary between The Culm and Exmoor Countryside Character Areas at Bideford Bay
and forms part of Devon Landscape Zone 19 Taw-Torridge Estuary. Since this landscape type is not considered to be suitable for growth of biomass crops
(due to its high landscape sensitivity) no guidance has been given.
Capacity/Cumulative Impacts
Not applicable to this landscape type.
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Type 6: Coastal/Floodplain Levels (LWW)
Sensitivity Analysis
Key Characteristics

Sensitivity to
Miscanthus

Sensitivity to SRC

Landform – flat coastal, estuary or river edge.

Moderate-high

High

Landcover/ landuse – marshes, mud and sand along the estuary/coast with rough
grazing on wet pasture/meadowland on the banks of the estuary/river. Also some
areas improved for agriculture, including arable.

The overall sensitivity
has been scored as
moderate-high –
although there are
many high sensitivity
areas (wet
meadowlands, intertidal sands and
saltmarsh), the areas
of existing arable land
are less sensitive
growth of to
miscanthus.

The open character of
the landscape means
that the meadows,
inter-tidal sands,
saltmarsh and
farmland would be
highly sensitive to
introduction of SRC.

Landscape pattern – large regular fields dating to 18th and 19th century divided by
ditches or gappy hedgerows.
Sense of enclosure – open coastal/estuarine edge (former marshland and
watermeadow now mostly drained for agriculture).
Sense of ‘naturalness’ – wet pasture and marsh creates naturalistic character, but
agricultural fields indicate a landscape tamed by man. Devon’s ‘Coastal Preservation
Area’ is valued for its wild and natural character.
Inter-visibility – highly inter-visible with adjacent high ground e.g. Bideford Coastal
levels are viewed from the adjacent inland areas, the Exe valley is viewed from the
Haldon Ridge to the west and the Pebble Bed Heaths to the east, and the Axe Valley is
overlooked by its valley sides.
Other key features – rare example of an extensive Medieval open field system on the
edge of Braunton. Parkland at Powderham Castle, Exe Valley.
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Guidance
This landscape type occurs in three areas. It falls into the Culm and Exmoor Countryside Character Areas (forming part of Devon Landscape Zone 19 TawTorridge Estuary), the Devon Redlands Countryside Character Areas (forming part of Devon Landscape Zone 5 Exeter and Estuary Fringes), and the
Blackdowns Countryside Character Areas (forming part of Devon Landscape Zone 3 Axe Valley). Guidance for planting includes the following:
•
•
•
•
•
•
•

The landscape is not deemed suitable for SRC or new woodland planting;
Avoid planting in the inter-tidal flats/saltmarsh and meadowlands (identified as draft Devonshire LDUs 204, 260 and 515 in the Taw-Torridge Estuary,
LDUs 18, 68, 254, 256 and 257 in the Exe Estuary, and LDUs 38 and 118 in the Axe Estuary);
Focus crops in areas already affected by cropping systems rather than conversion of pastoral areas to cropping;
Set any planting back from the coastal edge and avoid planting in Devon County Council’s ‘Coastal Preservation Area’;
Maintain the overall open character of this landscape;
Avoid the Medieval open field system at Braunton and parkland at Powderham;
Ensure proposals for areas within an Area of Outstanding Natural Beauty (AONB) accord with the relevant AONB Management Plan (Blackdown Hills
AONB or North Devon AONB) and that they maintain the landscape character and natural beauty for which the landscape was designated.

Capacity/Cumulative Impacts
Since this landscape type has a moderate-high sensitivity to Miscanthus, it is likely to be able to support only small amounts of biomass crop before the
pastoral landscape character is adversely affected. Great care is needed in locating crops so they do not dominate the landscape, or detract from its pastoral
character.
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Type 7: Undulating Wooded Pasture and Valleys (RBA)
Sensitivity Analysis
Key Characteristics

Sensitivity to
Miscanthus

Sensitivity to SRC

Landform – middle and upper valleys with steep slopes creating an undulating
landscape.

Moderate-high

Moderate

The wooded and
pastoral character of
the landscape
indicates that it has a
relatively high
sensitivity to nonnative crops such as
Miscanthus. However,
the presence of some
arable fields indicates
some limited
opportunity for crop
growth.

The enclosed, wooded
character of the
landscape indicates
that it could
accommodate some
SRC without changing
character. However,
the sense of
naturalness associated
with the landscape
could be threatened by
large amounts of SRC.

Landcover/ landuse – stock rearing, wet pasture and woodland dominate with some
fields of arable.
Landscape pattern – organic field pattern with hedge banks and parkland.
Sense of enclosure – wooded valley sides and high hedged fields provide a great
sense of enclosure which contrasts with open valley floors.
Sense of ‘naturalness’ – A wooded and pastoral landscape – the deciduous
woodland and wet pasture contribute to the sense of ‘naturalness’. Coniferous
woodland detracts from this in places.
Inter-visibility – high villages and farms overlook the valleys.
Other key features – parkland features.

Guidance
This landscape type occurs in two areas in Devon – one around the Taw and Torridge River Systems in The Culm Countryside Character Area (part of Devon
Zone 13 Taw & Torridge River Systems), and one to the south of Dartmoor in the South Devon Countryside Character Area (part of Devon Zone 28 Under
Dartmoor). Guidance for planting includes the following:
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•
•
•
•
•
•
•
•
•
•

Avoid planting on the open floodplains and watermeadows to maintain open pastoral valley floors (identified as Devonshire draft LDUs 566, 345, 249,
178, 600, 608, 515, 516, 208, and 663);
Focus Miscanthus crops in fields already affected by cropping systems rather than conversion of pastoral areas to cropping;
Plant at the field scale to maintain landscape pattern;
Where SRC and/or new woodland planting is to be integrated onto the valley sides, aim to link trees with existing woods;
Ensure crops and harvesting machinery do not obliterate or threaten the survival of hedgebanks or hedgerows by providing sufficient set-backs and buffer
zones;
Aim for irregular patterns of planting rather than obvious geometric blocks;
Maintain the pattern of tree lines following river courses;
Consider views from the high villages and farms that overlook the valleys when planning locations for biomass crops;
Ensure proposals for areas within an Area of Outstanding Natural Beauty (AONB) accord with the relevant AONB Management Plan (Tamar Valley
AONB, South Devon AONB or North Devon AONB) and that they maintain the landscape character and natural beauty for which the landscape was
designated;
Ensure that any proposals within the Dartmoor National Park accord with the Dartmoor Park Plan and Management Plan and that they maintain the
landscape character and natural beauty for which the landscape was designated.

Capacity/Cumulative Impacts
Since this landscape has a moderate-high sensitivity to Miscanthus, it is likely to be able to support only a very small proportion of this crop in the landscape
without changing the character of the landscape. There may be opportunity for greater proportions of SRC and new woodland planting, particularly on valley
sides. The South West Forest provides more details on opportunities for new woodland planting via its GIS based ‘woodland opportunity model’.
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Type 8: Rolling Farmland (RBD)
Sensitivity Analysis
Key Characteristics

Sensitivity to
Miscanthus

Sensitivity to SRC

Landform – low hills and broad ridges/plateaux with steep slopes forming a steeply
undulating landscape.

Moderate

Moderate-high

The presence of
arable fields indicates
some opportunity to
accommodate
Miscanthus crops.
However, the high
visibility of the rolling
hills and the pastoral
character of the
landscape increase its
sensitivity to growth of
biomass crops.

The presence of
woodland on hill sides
indicates some
opportunity to
accommodate SRC.
However, the high
visibility of the rolling
hills increases its
sensitivity to growth of
SRC.

Landcover/ landuse – a rolling patchwork landscape comprising pasture (dairying and
stock rearing) and some arable. Some species rich grassland is present. Small
coppices, orchards and woodlands on hill sides and slopes.
Landscape pattern – organic field pattern with substantial field boundaries including
hedgebanks creating a strong landscape pattern – smaller fields on sides of the ridges.
Sense of enclosure – exposed, open ridges and plateaux with isolated tree clumps.
Long views.
Sense of ‘naturalness’ – the deciduous woodland, wet pasture and coastal
rias/creeks contribute to the sense of ‘naturalness’. Coniferous woodland detracts from
this. Described as a ‘traditional English lowland landscape’ in The Devon Landscape.
Devon’s ‘Coastal Preservation Area’ is valued for its wild and natural character.
Inter-visibility – long panoramic views from the hills and ridge tops - high villages and
farms overlook the valleys in the High Culm Ridges while Dartmoor overlooks the
rolling hills of South Devon.

Overall sensitivity is
described as moderate
with areas of higher
sensitivity along the
coasts and on the
highest ridges.

Overall sensitivity is
described as
moderate-high with
areas of higher
sensitivity along the
coasts and on the
highest ridges.

Other key features – prominent landmarks of churches and chapels forming skyline
features. Tree clumps and groups. Orchards.
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Guidance
This landscape type occurs in a number of geographical areas of Devon, including two parts of The Culm Countryside Character Area (Devon Landscape
Zone 12 High Culm Ridges and part of Devon Landscape Zone 15 Broadbury and Western Devon Ridges), four parts of the Devon Redlands Countryside
Character Area (Devon Landscape Zones 3 Otter Valley, 5 Exeter and Estuary Fringe, 25 Tourist Riviera, and part of Devon Landscape Zone 8 Mid Devon
Farming Belt) and a large part of the South Devon Countryside Character Area (Devon Landscape Zones 26 South Devon Coastal Plateaux, 27 Ria
Coastline, part of Devon Landscape Zone 28 Under Dartmoor, and part of Devon Landscape Zone 32 Tamar and Tavy Valleys). There is a diversity of
sensitivity in this landscape type with the less sensitive areas typified by less steep topography and presence of arable crops (e.g. south-west of Exeter) and
areas of higher sensitivity typified by exposed coastal areas and elevated ridges (e.g. the Coastal Preservation Belt and Roborough Down). Guidance for
planting includes the following:
•
•
•
•
•
•
•
•
•
•
•
•
•

Focus Miscanthus crops in areas already affected by cropping systems rather than conversion of pastoral areas to cropping;
Any Miscanthus should be planted at the field scale in a dispersed pattern to maintain a diversity of crop types/ land uses in adjoining fields and maintain
the patchwork landscape pattern that characterises this landscape– avoid vast swathes of adjacent fields of Miscanthus or SRC in any one area;
Ensure crops and harvesting machinery do not obliterate or threaten the survival of hedgebanks by providing sufficient set-backs and buffer zones;
Aim to link any SRC or new woodland planting with existing woods and create irregular patterns of planting rather than obvious geometric blocks;
Consider views from the hill and ridge tops when planning locations for biomass crops e.g. from the high villages, farms and roads overlooking the valleys
in the High Culm Ridges and from Dartmoor overlooking the rolling hills of South Devon;
Maintain open ridge and hill tops – focus any planting on hill sides or bottoms;
Ensure planting does not mask the shape of the landform which is an important component of landscape character;
Ensure planting does not conflict with views of landmark skyline churches that are characteristic of the rolling hills;
Protect naturalistic coastal character and coastline features along the coast, including the setting of the rias and tidal creeks in South Devon – set any
planting well back from the coastal edge (at least one field back from any semi-natural coastal strip) and avoid planting in Devon County Council’s
‘Coastal Preservation Area’ that is valued for its wild and natural character;
Ensure planting does not obscure open views from the SW Coastal Path – particularly on the coastal side of the path. On the inland side of the path set
planting well back (at least one field back from any semi-natural coastal strip) so as not to obscure views inland or overshadow the path;
Avoid planting on open ridges e.g. Roborough Down (Devonshire draft LDU 605);
Maintain tree clumps, groups and orchards as distinctive features – ensure biomass planting does not mask these characteristic features;
Ensure proposals for areas within an Area of Outstanding Natural Beauty (AONB) accord with the relevant AONB Management Plan (East Devon AONB,
Blackdown Hills AONB, Tamar Valley AONB, South Devon AONB and North Devon AONB) and that they maintain the landscape character and natural
beauty for which the landscape was designated;
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•

Ensure that any proposals within the Dartmoor National Park accord with the Dartmoor Park Plan and Management Plan and that they maintain the
landscape character and natural beauty for which the landscape was designated.

Capacity/Cumulative Impacts
Since this landscape type has a moderate sensitivity to Miscanthus, it is likely to be able to accommodate some of this crop without changing landscape
character as long as the guidance above is followed. There is also considered to be some opportunity for new woodland planting, particularly on lower
slopes. The South West Forest provides more details on opportunities for new woodland planting via its GIS based ‘woodland opportunity model’. The
assessment indicates that the landscape has a lower capacity for SRC.
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Type 9: Heathy Hills (RDS)
Sensitivity Analysis
Key Characteristics

Sensitivity to
Miscanthus

Sensitivity to SRC

Landform – narrow ridges with steep slopes.

Moderate-high

Moderate-high

Landcover/ landuse –Heathland and woodland (including extensive coniferous) on
the ridge tops – mixed farmland and woodland on slopes.

The open heathy
character of the ridges
is highly sensitive to
enclosing crops such
as Miscanthus.
However, mixed
farmland means there
is some limited
opportunity for
Miscanthus in arable
fields on the sides of
the ridges.

The open heathy
character of the ridges
is highly sensitive to
tall, enclosing crops
such as SRC. The
presence of woodland
indicates there may be
limited opportunity for
SRC adjacent to
woodland.

Landscape pattern – organic field pattern with hedgebanks – smaller fields on sides
of the ridges, more open on ridge tops – some unenclosed heathland on ridge tops e.g.
Woodbury Common on the Pebble Heath Beds.
Sense of enclosure – high hedges enclose fields restricting views. However, on the
ridges the landscape is more exposed with long views.
Sense of ‘naturalness’ – Heathland and woodland contribute to the sense of
‘naturalness’. Coniferous woodland and arable fields detract from sense of
naturalness. Devon’s ‘Coastal Preservation Area’ is valued for its wild and natural
character.
Inter-visibility – long views from the ridge tops. The skyline of the ridges is visible
from adjacent lowlands – the Haldon Ridge and Pebble Heath Beds are particularly
important when viewed from Exeter, and the Exe and Teign Estuaries.
Other key features – prominent landmarks of churches and chapels forming skyline
features. Tree clumps.
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Guidance
This landscape type occurs in two geographical areas of Devon, both in the Devon Redlands Countryside Character Area (Devon Landscape Zones 10
Haldon Ridge and 4 Pebble Bed Heaths). Guidance for planting includes the following:
•
•
•
•
•
•
•
•

Focus Miscanthus crops in areas already affected by cropping systems rather than conversion of pastoral areas to cropping;
Avoid planting on unenclosed heathland areas – protect the open character of these areas and set any planting back from heathland areas;
Protect naturalistic coastal character – set any planting back from the coastal edge and avoid planting in Devon County Council’s ‘Coastal Preservation
Area’ that is valued for its wild and natural character;
Ensure proposals for areas within the East Devon Area of Outstanding Natural Beauty (AONB) accord with the AONB Management Plan and that they
maintain the landscape character and natural beauty for which the landscape was designated;
There may be some limited opportunity to integrate SRC and/or new woodland planting onto the lower hillsides – in these cases aim to link SRC with
existing landscape features such as existing woods and create irregular patterns of planting rather than obvious geometric blocks;
Maintain long views from the ridge tops – particularly views to Dartmoor;
Consider views of the Haldon Ridge and Pebble Heath Beds from Exeter, and the Exe and Teign Estuaries when planning any planting in this area;
Ensure planting does not conflict with landmark churches, chapels and tree clumps that form skyline features in this landscape.

Capacity/Cumulative Impacts
Since this landscape has a moderate-high sensitivity to Miscanthus and SRC, it is likely to be able to support only a very small proportion of any of these
crops in the landscape without changing the character of the landscape. The overall aim should be to maintain and enhance the open heathland character.
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Type 10: Rolling Clay Farmland (RPD)
Sensitivity Analysis
Key Characteristics

Sensitivity to
Miscanthus

Sensitivity to SRC

Landform – high, undulating flat topped ridges and gently rolling hills.

Moderate

Moderate-high

Landcover/ landuse – landscape mosaic of improved pasture, heath/moor,
unimproved grassland, arable farmland, scrubby woodland, commons and some large
conifer blocks in places.

The presence of
arable fields indicates
some opportunity to
accommodate
Miscanthus crops.
However, the strong
pastoral character of
the landscape, and the
open character of the
hill tops and ridges
(including views from
these high areas) are
of key importance.

Although the open
character of the hill
tops and ridges
(including views from
these high areas) are
of key importance and
would be highly
sensitive to planting,
the lower slopes
provide some
opportunity for small
scale planting of SRC.

Landscape pattern – strong organic field pattern surrounded by hedgebanks and
hedgerows with hedgerow trees or rows of field-edge trees.
Sense of enclosure – open, undeveloped character on exposed ridges and coastal
edge. However, high hedgerows contribute to the sense of enclosure. .
Sense of ‘naturalness’ – the unimproved grassland, wet scrubby woodland, and
heath/moor contribute to a sense of naturalness and remoteness. However, coniferous
plantations and arable farmland indicate human influence. Devon’s ‘Coastal
Preservation Area’ is valued for its wild and natural character.
Inter-visibility – wide-ranging views. The coastal edge is visible from the sea. There
are also views to (and from) Dartmoor.
Other key features –
Guidance

This landscape type occurs in one areas of Devon, in the Culm Countryside Character Area (part of Devon Landscape Zones 12 High Culm Ridges, 14
Hartland and Atlantic Coast Interior, 15 Broadbury and Western Devon Ridges, and 16 Tedburn St Mary Area). Guidance for planting includes the following:
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•
•
•
•
•
•
•
•
•

Focus Miscanthus crops in areas already affected by cropping systems rather than conversion of pastoral areas to cropping;
Plant at the field scale in a dispersed pattern to maintain a diversity of crop types/ land uses in adjoining fields and maintain the patchwork landscape
pattern that characterises this landscape– avoid vast swathes of Miscanthus or SRC in any one area;
Ensure crops and harvesting machinery do not obliterate or threaten the survival of hedgebanks by providing sufficient set-backs and buffer zones;
SRC and/or new woodland planting may be integrated onto the lower hillsides – aim to link SRC with existing landscape features such as existing woods
and create irregular patterns of planting rather than obvious geometric blocks;
Consider views from Dartmoor when planning locations for biomass crops;
Maintain the open, exposed character of the high ridges and hill tops;
Protect naturalistic coastal character and coastline features along the coast – set any planting back from the coastal edge (at least one field back from
any semi-natural coastal strip) and avoid planting in Devon County Council’s ‘Coastal Preservation Area’;
Ensure planting does not obscure open views from the SW Coastal Path – particularly on the coastal side of the path. On the inland side of the path set
planting well back (at least one field back from any semi-natural coastal strip) so as not to obscure views inland or overshadow the path;
Ensure proposals for areas within the North Devon Area of Outstanding Natural Beauty (AONB) accord with the AONB Management Plan and that they
maintain the landscape character and natural beauty for which the landscape was designated.

Capacity/Cumulative Impacts
Since this landscape type has a moderate sensitivity to Miscanthus, it is likely to be able to support some biomass crops without changing the character of the
landscape, as long as the guidance is followed. The South West Forest provides more details on opportunities for new woodland planting via its GIS based
‘woodland opportunity model’. The assessment indicates that the landscape is likely to have a lower capacity for SRC.
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Type 11: Low Wooded Pastoral Hills (UBA)
Sensitivity Analysis
Key Characteristics

Sensitivity to
Miscanthus

Sensitivity to SRC

Landform – undulating low hills with some steep slopes.

Moderate-high

Moderate-high

Landcover/ landuse – loamy brown soils support ancient pastoral farmland
and woodland typically used for stock rearing. There is also some arable,
although this is limited in extent.

This landscape has a
relatively high
sensitivity to growth of
Miscanthus due to the
undulating landform
(visible from adjacent
heathy ridges), the
pastoral character and
organic field pattern
within its historic
hedgebanks. Since
there are some arable
crops and modern
fields in parts of the
landscape it has not
been rated the highest
sensitivity.

This landscape has a
relatively high
sensitivity to growth of
SRC due to the
undulating landform
(visible from adjacent
heathy ridges), the
pastoral character and
organic field pattern
within its historic
hedgebanks.
However, the
landscape presents
some opportunities for
new woodland planting
since it is
characterised by
wooded slopes.

Landscape pattern – although there are some large geometric fields
(particularly on hill tops) in other places the field pattern is small scale and
organic (including Medieval enclosures).
Sense of enclosure – the hill tops tend to be open – these would be
particularly sensitive to planting of biomass crops. Slopes (particularly
bottoms of slopes have a greater sense of enclosure).
Sense of ‘naturalness’ – the area has a sense of remoteness and is notable
for its lack of post-war change. Devon’s ‘Coastal Preservation Area’ is valued
for its wild and natural character.
Inter-visibility – there are some extensive views from adjacent high land e.g.
from the Blackdowns Heathy Ridges across the Blackdowns Low Wooded
Pastoral Hills, from Dartmoor Open Upland Heath/Moor over the Culm Low
Wooded Pastoral Hills, and from Exmoor Open Upland Heath/Moor and the
Exmoor Low Moorland Hills and the Exmoor Low Wooded Pastoral Hills.
Other key features – hedgebanks and historic farm buildings are an
important feature of this landscape.
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Guidance
This landscape type occurs in four areas in Devon – in Exmoor (parts of Devon Landscape Zones 19 Taw-Torridge Estuary, 20 North Devon Downs, 21
Exmoor & Devon High Coast, and 22 Exmoor Fringe), the Devon Redlands (parts of Devon Landscape Zones 6 Exe Valley & Environs and 7 Bampton and
Beer Downs), the Blackdowns (parts of Devon Landscape Zones 1 Greensand Ridges, 2 Coastal Chalk Plateaux, and the sides of the 3 Axe & Otter Valleys),
and the Culm(parts of Devon Landscape Zones 15 Broadbury and Western Devon Ridges, and 16 Tedburn St Mary Area) . Guidance for planting includes
the following:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

There is only very limited opportunity for planting Miscanthus in this landscape - focus Miscanthus in areas already affected by cropping systems rather
than conversion of pastoral areas to cropping;
Ensure crops and harvesting machinery do not obliterate or threaten the survival of hedgebanks by providing sufficient set-backs and buffer zones;
Ensure any crop growth is dispersed i.e. avoid large blocks of adjacent fields to ensure crops do not detract from the overall pastoral character of the
landscape;
Ensure biomass crops do not adversely affect the open character of the hill tops or public views from these hill tops;
Protect naturalistic coastal character and coastline features along the coast – set any planting back from the coastal edge (at least one field back from
any semi-natural coastal strip) and avoid planting in Devon County Council’s ‘Coastal Preservation Area’ that is valued for its wild and natural character;
Ensure planting does not obscure open views from the SW Coastal Path – particularly on the coastal side of the path. On the inland side of the path set
planting well back (at least one field back from any semi-natural coastal strip) so as not to obscure views inland or overshadow the path;
Ensure proposals for areas within an Area of Outstanding Natural Beauty (AONB) accord with the relevant AONB Management Plan (East Devon AONB,
Blackdown Hills AONB, or North Devon AONB) and that they maintain the landscape character and natural beauty for which the landscape was
designated;
Ensure that any proposals within the Dartmoor or Exmoor National Parks accord with the relevant Park Plan and Management Plan and that they
maintain the landscape character and natural beauty for which the landscape was designated;
When planning locations for biomass crops consider inter-visibility between:
Blackdowns Heathy Ridges and the Blackdowns Low Wooded Pastoral Hills;
Dartmoor Open Upland Heath/Moor and the Culm Low Wooded Pastoral Hills;
Exmoor Open Upland Heath/Moor and Exmoor Low Moorland Hills and the Exmoor Low Wooded Pastoral Hills.
Aim to link any SRC or new woodland planting with existing woods and create irregular patterns of planting rather than obvious geometric blocks;
When planning for new woodlands consider locations on the valley sides, maintaining a pattern of small farm woodlands and linking existing woodlands.

Capacity/Cumulative Impacts
Since this landscape type has a moderate-high sensitivity to Miscanthus and SRC, it is likely to be able to support only small amounts of biomass crop before
the pastoral landscape character is affected. Great care is needed in locating crops so they do not dominate the landscape, or detract from its pastoral
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character. There is greater opportunity for new native woodland planting, particularly on lower slopes due to the wooded nature of the landscape. The South
West Forest provides more details on opportunities for new woodland planting via its GIS based ‘woodland opportunity model’.
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Type 12: Undulating mixed farmland (UBD)
Sensitivity Analysis
Key Characteristics

Sensitivity to
Miscanthus

Sensitivity to SRC

Landform – undulating low hills with some steep slopes.

Moderate-high

High

Landcover/ landuse –supports ancient pastoral farmland typically used for stock
rearing, much like the Culm, although there are some arable fields.

The open character of
the hill tops and
ridges, and the views
from these high areas,
are of key importance
and make this
landscape sensitive to
growth of tall nonnative crops.
However, the
presence of some
arable land indicates
some limited
opportunity for growth
of Miscanthus as long
as the guidance is
followed.

The open character of
the hill tops and
ridges, and the views
from these high areas,
are of key importance
and make this
landscape sensitive to
SRC

Landscape pattern – organic field pattern with substantial field boundaries including
hedgebanks creating a strong landscape pattern – smaller fields on sides of the hills.
Sense of enclosure – exposed, open ridges and hills with isolated tree clumps. Long
views.
Sense of ‘naturalness’ – the area has a sense of remoteness and is notable for its
lack of post-war change. Devon’s ‘Coastal Preservation Area’ is valued for its wild and
natural character.
Inter-visibility – there are some extensive views from adjacent high land e.g. from
Exmoor Low Moorland Hills.
Other key features – hedgebanks and stone buildings are important features of this
landscape.

Guidance

156

This landscape type occurs in two areas of Devon – one in the Exmoor Countryside Character Area (part of Devon Landscape Zones 20 North Devon Downs
and 22 Exmoor Fringe) and one in the Devon Redlands Countryside Character Area (part of Devon Landscape Zone 6 Exe Valley and Environs). Guidance
for planting includes the following:
•
•
•
•
•
•
•
•

There is only very limited opportunity for planting Miscanthus in this landscape - focus Miscanthus in areas already affected by cropping systems rather
than conversion of pastoral areas to cropping;
Ensure crops and harvesting machinery do not obliterate or threaten the survival of hedgebanks by providing sufficient set-backs and buffer zones;
Ensure any crop growth is dispersed i.e. avoid large blocks of adjacent fields to ensure crops do not detract from the overall pastoral character of the
landscape;
Ensure biomass crops do not adversely affect the open character of the hill tops or public views from these hill tops;
Protect naturalistic coastal character and coastline features along the coast – set any planting back from the coastal edge (at least one field back from
any semi-natural coastal strip) and avoid planting in Devon County Council’s ‘Coastal Preservation Area’ that is valued for its wild and natural character;
Ensure planting does not obscure open views from the SW Coastal Path – particularly on the coastal side of the path. On the inland side of the path set
planting well back (at least one field back from any semi-natural coastal strip) so as not to obscure views inland or overshadow the path;
Ensure proposals within the North Devon Area of Outstanding Natural Beauty (AONB) accord with the AONB Management Plan and that they maintain
the landscape character and natural beauty for which the landscape was designated;
Ensure that any proposals within the Exmoor National Park accord with the Exmoor Park Plan and Management Plan and that they maintain the
landscape character and natural beauty for which the landscape was designated.

Capacity/Cumulative Impacts
Since this landscape type has a moderate-high sensitivity to Miscanthus, it is likely to be able to support only small amounts of the crop before the pastoral
landscape character is affected. Great care is needed in locating crops so they do not dominate the landscape, or detract from its pastoral character. This
assessment concludes that there is no scope for SRC and new woodland planting due to the dominant pastoral nature of the landscape and open, treeless
character.
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Type 13: Heathy Ridges (UCW)
Sensitivity Analysis
Key Characteristics

Sensitivity to
Miscanthus

Sensitivity to SRC

Landform – flat topped ridges.

Moderate-High

High

Landcover/ landuse –supports mixed farmland and some areas of unenclosed
heath/moor (some areas of coniferous forestry at edges of the ridges and alongside
roads).

Although this ridge
landscape has an
open, windswept, and
heathy character, the
presence of some
arable crops indicates
some opportunity for
limited planting of
Miscanthus as long as
the guidance below is
followed.

This landscape has a
high sensitivity to SRC
due to the open,
exposed nature of the
ridge.

Landscape pattern – regular, large scale field pattern indicative of Parliamentary
enclosure of common land and ‘waste’, bounded by thorn/elm hedges.
Sense of enclosure – generally exposed, open ridges, but areas of coniferous forestry
at edges of the ridges and alongside roads contribute to a sense of enclosure locally.
Long views where woodland allows.
Sense of ‘naturalness’ – straight roads, communications development and industrial
development on airfield sites ensure the area does not feel remote. However, Devon’s
‘Coastal Preservation Area’ is valued for its wild and natural character.
Inter-visibility – the elevated ridges are visible from a wide area of east Devon.
Other key features – ancient earthworks are an important feature of this landscape.

Guidance
This landscape type occurs in one area of Devon – in the Blackdowns Countryside Character Area (part of Devon Landscape Zone 1 Greensand Ridges).
Guidance for planting includes the following:
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•
•
•
•
•
•
•
•

This landscape is not suitable for SRC or new woodland planting;
Avoid planting on unenclosed heathland areas – protect the open character of these areas;
There may be some limited scope for Miscanthus associated with areas of arable cultivation, particularly where existing coniferous plantation provides
enclosure on the ridge top;
Maintain long views from the ridge tops – ensure planting does not interfere with any existing long distance views from the ridge;
Ensure planting does not adversely affect the ancient earthworks (or other historic landscape features) and their settings;
Ensure planting does not obscure open views from the SW Coastal Path – particularly on the coastal side of the path. On the inland side of the path set
planting well back so as not to obscure views inland or overshadow the path;
Protect naturalistic coastal character and coastline features along the coast – set any planting back from the coastal edge and avoid planting in Devon
County Council’s ‘Coastal Preservation Area’ that is valued for its wild and natural character;
Ensure proposals for areas within an Area of Outstanding Natural Beauty (AONB) accord with the relevant AONB Management Plan (Blackdown Hills
AONB and East Devon AONB) and that they maintain the landscape character and natural beauty for which the landscape was designated.

Capacity/Cumulative Impacts
Since this landscape type has a moderate-high sensitivity to Miscanthus, it is likely to be able to support only a very small proportion of this crop in the
landscape without changing the character of the landscape. The overall aim should be to maintain and enhance the open heathland character of the ridges.
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Type 14: Moorland Fringe (UDA)
Sensitivity Analysis
Key Characteristics

Sensitivity to Miscanthus

Sensitivity to SRC

Landform – strongly undulating landscape.

High

Moderate-high

Landcover/ landuse – predominantly pastoral land use with wooded
valleys, and some small blocks of coniferous plantation which are
reasonably well integrated.

This landscape type is highly
sensitive to growth and
harvesting of Miscanthus crops
as a result of its close visual
relationship to Dartmoor, its
pastoral landuse, and sense of
naturalness.

This landscape sensitive to growth
and harvesting of SRC due to its
sense of naturalness, remoteness,
and close visual relationship to
Dartmoor. However, the presence of
woodland in valleys indicates that
there may be some small scale
opportunity for planting of SRC where
it can be integrated into the wooded
valleys.

Landscape pattern – strong, organic field pattern (small to medium
sized fields) emphasised by a combination of hedgerows, stone faced
hedgebanks and dry stone walls.
Sense of enclosure – enclosed, well wooded appearance deriving
from the valley woodlands, hedgerows and hedgerow trees.
Twisting, steep lanes.
Sense of ‘naturalness’ – sense of naturalness and remoteness
arising from close relationship to open moorland, and presence of
woodland and pasture.
Inter-visibility – close visual relationship with the adjacent high moor
makes this area sensitive.
Other key features – stone walls, granite buildings and ancient
earthworks are important landscape features.

Guidance
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This landscape type occurs in one area of Devon – in the Dartmoor Countryside Character Area (equivalent to Devon Landscape Zone 30 Dartmoor Enclosed). Guidance for planting includes the following:
•
•
•
•
•
•
•

This landscape is not suitable for Miscanthus planting/harvesting operations;
There may be some limited scope for SRC, but greater scope for new native woodland planting on lower slopes and valley sides;
Aim to link SRC/new woodland planting with existing landscape features such as existing woods;
Aim for irregular patterns of planting rather than obvious geometric blocks and plant at the small field scale to maintain landscape pattern;
Harvesting woodfuel from existing or new woodlands could bring some unmanaged woodlands back into active management;
Ensure planting does not adversely affect ancient earthworks (or other historic landscape features) and their settings;
Ensure proposals for any new tree planting within the Dartmoor National Park accord with the Dartmoor Park Plan and Management Plan and that they
maintain the landscape character and natural beauty for which the landscape was designated.

Capacity/Cumulative Impacts
This landscape type is deemed unsuitable for growth and harvesting of Miscanthus i.e. even small amounts would change the character of the landscape.
There is some limited scope for SRC in the wooded valleys, but capacity is low due to the high sense of naturalness associated with this landscape. There is
some greater opportunity for new native woodland planting on lower slopes.
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Type 15: Lowland Hills with Woods and Heath (UDS)
Sensitivity Analysis
Key Characteristics

Sensitivity to
Miscanthus

Sensitivity to SRC

Landform – distinct north-south ridge.

High

Moderate-high

Landcover/ landuse – a mixed woodland and heathland landscape – with large
swathes of coniferous forestry on the flat ridge top. (Open heathland at Little Haldon,
coniferous woodland at Great Haldon). Some pasture.

This landscape type is
highly sensitive to
growth and harvesting
of Miscanthus crops as
a result of its
heathland character,
pastoral landuse and
open character.

This landscape type is
sensitive to growth and
harvesting of SRC as
a result of its
heathland character,
pastoral landuse and
open character.
However, the
presence of coniferous
woodland provides
some opportunity for
integrating limited
amount of SRC as
long as the guidance is
followed.

Landscape pattern – unenclosed heathland and swathes of coniferous plantations,
interspersed with some organic fields.
Sense of enclosure – enclosed, well wooded appearance deriving from the coniferous
woodland in the north – windswept and open in the south around Little Haldon.
Sense of ‘naturalness’ – although the combination of woodland and heathland
provide a sense of naturalness, the presence of the A38, A380, power lines and large
coniferous plantations at Great Haldon detract from this sense.
Inter-visibility – provides a backdrop to the surrounding area – e.g. it provides the
rural western skyline for Exeter. A highly visible ridge.
Other key features – hedgebanks and stone walls are important landscape features.

Guidance
This landscape type occurs in one area of Devon – in the Devon Redlands Countryside Character Area (and forms part of Devon Landscape Zone 10 Haldon
Ridge). Guidance for planting includes the following:

162

•
•
•
•
•

This landscape is not suitable for growth and harvesting of Miscanthus crops;
Avoid planting on unenclosed heathland areas – protect the open character of these areas;
SRC and/or new woodland planting may be integrated into the more wooded areas, perhaps replacing coniferous species with broadleaved species;
Maintain long views from the ridge tops;
Consider views of the Haldon Ridge from Exeter when planning any planting in this area.

Capacity/Cumulative Impacts
This landscape type is deemed unsuitable for growth and harvesting of Miscanthus. There is some limited scope for SRC in areas enclosed by coniferous
woodland, but the open heathland character should be maintained and enhanced where possible. There may be some opportunity for planting of new native
woodland, mainly in place of the existing coniferous species.
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Type 16: Low Moorland Hills (UDW)
Sensitivity Analysis
Key Characteristics

Sensitivity to
Miscanthus

Sensitivity to SRC

Landform – rounded, low hills.

High

High

Landcover/ landuse – downland/moorland of open sheep pasture and stock rearing.
Gorse clad banks.

This landscape type is
highly sensitive to
growth and harvesting
of Miscanthus crops as
a result of its
naturalistic open
downland character.

This landscape type is
highly sensitive to
growth and harvesting
of SRC as a result of
its naturalistic open
downland character

Landscape pattern – large scale, rectilinear fields surrounded by hedgebanks or
fences.
Sense of enclosure – open, spacious downs with long views.
Sense of ‘naturalness’ – the combination of open downland, gorse clad banks,
pasture, and lack of settlement contribute to a sense of naturalness.
Inter-visibility – views over Bideford Bay to the west.
Other key features – hedgebanks are important landscape features.

Guidance
This landscape type occurs in two area of Devon – in the Exmoor Countryside Character Area (part of Devon Landscape Zone 20 the North Devon Downs)
and in the South Devon Countryside Character Area (part of Devon Landscape Zone 15 Broadbury and Western Devon Ridges). Since this landscape type is
not considered to be suitable for growth of biomass crops (due to its high landscape sensitivity) no guidance has been given.
Cumulative Impacts
Not applicable to this landscape type.
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Type 17: Lowland Hills and Ridges (UPW)
Sensitivity Analysis
Key Characteristics

Sensitivity to
Miscanthus

Sensitivity to SRC

Landform – rounded, low hills and ridges.

Moderate-high

High

Landcover/ landuse – unimproved and improved pasture supporting dairying and
sheep farming. Bleak, rough, moorland quality. Mixed farmland to the west of the Taw
Valley.

This landscape type
has a relatively high
sensitivity to growth
and harvesting of
Miscanthus as a result
of its open commons
and pastoral character.
However, the mixed
character of the
farmland to the west of
the Taw Valley
provides some limited
opportunity in this
area.

This landscape type
has a high sensitivity
to growth and
harvesting of SRC as
a result of its open
commons and pastoral
character.

Landscape pattern – large scale, rectilinear fields surrounded by hedgebanks or
fences.
Sense of enclosure – open and windy, with long views. Some areas of scrub/tree
cover provide occasional enclosure.
Sense of ‘naturalness’ – the open undeveloped nature of the ridges and views to
adjacent moorlands contribute to a sense of naturalness.
Inter-visibility – views to Dartmoor from Broadbury Ridge, to the coast from the area
around Meddon, and views to Exmoor and Dartmoor from the high Culm ridges.
Other key features – hedgebanks and unimproved species rich grassland are
important landscape features.

Guidance
This landscape type occurs in three areas across Devon – all are located in The Culm Countryside Character Area. The ridges around Meddon form part of
the Devon Landscape Zone 14 Hartland and Atlantic Coast Interior, the distinctive Broadbury Ridge forms part of Devon Landscape Zone 15 Broadbury and
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Western Devon Ridges, and the ridges to the west of Tiverton form part of Devon Landscape Zones 11 (Witheridge-Rackenford Moor) and 12 (High Culm
Ridges). Guidance for planting includes the following:
•
•
•
•
•
•
•
•
•

This landscape type has a high sensitivity to SRC;
There may be some limited scope for Miscanthus associated with areas of existing arable cultivation – do not convert pastoral areas to cropping;
There may be some limited opportunities for planting new native woodland on the lower slopes of hillsides;
Avoid planting on unenclosed commons and grassland – protect the open character of these areas;
Maintain a 500m buffer around any Culm Grassland area in line with recommendations provided by the South West Forest 20, and ensure planting does
not conflict with initiatives to increase areas of Culm grassland;
Plant at the field scale in a dispersed pattern to maintain a diversity of crop types/ land uses in adjoining fields – avoid vast swathes of Miscanthus in any
one area;
Ensure crops and harvesting machinery do not obliterate or threaten the survival of hedgebanks by providing sufficient set-backs and buffer zones;
Maintain long views from the ridge tops – ensure planting does not interfere with any existing long distance views from the ridge, for example views to
Dartmoor from Broadbury Ridge, to the coast from the area around Meddon, and views to Exmoor and Dartmoor from the high Culm ridges;
Ensure proposals for areas within the North Devon Area of Outstanding Natural Beauty (AONB) accord with the AONB Management Plan and that they
maintain the landscape character and natural beauty for which the landscape was designated;

Capacity/Cumulative Impacts
Since this landscape type has a moderate-high sensitivity to Miscanthus, it is likely to be able to support only a very small proportion of this crop in the
landscape without changing the character of the landscape. The overall aim should be to maintain and enhance the open, rough, moorland quality of the
ridges. The South West Forest provides more details on opportunities for new woodland planting via its GIS based ‘woodland opportunity model’.

20

South West Forest (2003) South West Forest: A Woodland Opportunities Strategy for the South West Forest.
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