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1. Objectives 
 
 
The objectives of this study are: 
 
·  To draw together information on renewable energy technologies 
 
·  To explore possibilities of the use of such technologies within a designated 

landscape – the Cotswolds AONB 
 
·  To help inform the stance of the Cotswolds Conservation Board and its policies 

for renewable energy projects in the AONB 
 
·  To assist local authorities to devise appropriate, criteria based policies for 

renewable energy developments in the Cotswolds AONB 
 
·  To help identify which technologies may be worth supporting as pilot projects. 
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2. Renewable Energy Technologies 
 
 
2.1 Introduction 
 
 
About this report 
 
The following report has been produced by Severn Wye Energy Agency for the 
Cotswold Conservation Board to inform the development of renewable energy 
policies for the Cotswolds AONB. It should be noted that this document is a 
“snapshot” of renewable energy in 2006 and should be updated on a regular basis to 
reflect advances in renewable energy technology and changes in energy policy. 
 
The document focuses on smaller scale renewable energy applications in line with 
the Cotswold Conservation Boards policies on the development of appropriate forms 
of renewable energy within the AONB. The report deals with renewable energy for 
heating and electricity but does not cover renewable transport fuels (such as 
biodiesel) which will be dealt with separately. 
 
What is renewable energy? 
 
Renewable energy is defined in government policy as “those energy flows that occur 
naturally and repeatedly in the environment – from the wind, the fall of water, the 
movement of the oceans, from the sun and also from biomass”1. 
 
Renewable energy sources are especially valuable when used in place of fossil fuels 
as they can reduce carbon dioxide emissions (and other atmospheric pollution), can 
reduce our dependence on imported fuels and can benefit local economies. 
 
It should be noted that whilst this study focuses on renewable energy these 
technologies should be seen as part of a package of measures, alongside energy 
efficiency and sustainable transport, to address the issues listed above. 
 
Recent national planning guidance (Planning Policy Statement 22) suggests that 
appropriate development of renewable energy, particularly of small scale systems, 
should be permissible within national designated areas such as AONBs. 
 
This document reviews some of the technologies that could be deployed within 
Cotswold AONB as small scale installations or microgeneration and reviews the 
following technologies: 
 
·  Wood fuel 
·  Bio-fuels for transport 
·  Wind energy 
·  Solar photovoltaic  
·  Solar water heating 
·  Hydro power 
·  Anaerobic digestion 
·  For the purposes of this report ground and water source heat pumps are also 

included as they collect solar energy stored in the ground or water. 
                                                 
1 Office of the Deputy Prime Minister (2004) ‘Plannin g Policy Statement 22 – Renewable Energy’ 
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What is microgeneration? 
 
A recent study2 for the Department of Trade and Industry (DTI) commissioned by the 
Energy Savings Trust (EST) produced the following definition of micro-generation: -   
 
“Micro-generation is defined as any technology, connected to the distribution network 
(if electric) and with a capacity below 50-100kW”. 
 
However, it was recognised that most domestic systems generating electrical energy 
were likely to be of a scale less than 3kW whilst thermal systems might be of a larger 
size. There are already a number of microgeneration installations across a range of 
technologies in the UK as illustrated in Table 1. 
 

Technology 
Total number of installations 

in the UK 
Wind 650 
Hydro  90 
Ground Source Heat Pumps 546 
Biomass Boilers (pellets) 150 
Solar Thermal 78,470 
Solar Photovoltaic  1,301 

 
Table 1: Current market penetration of renewable energy microgeneration 

technologies in the UK in 2004 
 
It has been estimated that by 2050 microgeneration could account for 30-40% of the 
UK’s electricity needs and reduce annual household CO2 emissions by 15%1.  
 
What is small scale? 
 
There is no widely accepted definition of “small scale” renewable energy. Perceptions 
of scale vary widely between different stakeholders such as renewable energy 
developers, policy makers and the public. For the purposes of this study “small scale” 
represents renewable energy systems with capacities from the upper end of the 
microgeneration scale (50-100kW) up to systems of a few megawatts output. This 
range would include, for example, systems to provide energy for local businesses 
public buildings or communities and also small grid-connected installations. It should 
be noted that the physical size and characteristics of a particular installation 
determine appropriateness within the landscape.  
 

                                                 
2 Energy Saving Trust, Element Energy Limited & E-Co nnect (2005) [Online] – ‘Potential for micro 
generation study and analysis’ 
http://www.dti.gov.uk/energy/consultations/pdfs/mic rogeneration-est-report.pdf  - [Accessed 
March 2006] 
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Benefits of renewable energy 
 
 
There are many advantages for the use of renewable energy at small and 
microgeneration scales these include:  
 
 
Addressing climate change  
 
Climate change is one of the greatest challenges currently faced by the human race. 
One of major causes of climate change is the increase of greenhouse gases in the 
atmosphere, primarily CO2 emissions from fossil fuel use.  
 
The Royal Commission on Environmental Pollution have recommended a reduction 
in CO2 emissions of 60% from 1990 levels by 2050 and 80% by 21003. The built 
environment currently accounts for 47% of CO2 emissions in the UK4, renewable 
energy and microgeneration can help to reduce these emissions by providing low-
carbon electricity and heating solutions. Climate change is recognised in the 
Cotswolds AONB Management Plan as a key issue for the future of the AONB and is 
listed as one of the four cross-cutting themes and influences for the Plan. 
 
 
Visual impact  
 
Development of any built environment features in the AONB is likely to have a visual 
impact on the immediate surroundings. Similarly some renewable energy 
developments are likely to have a visual impact on the immediate surroundings, 
however small-scale or microgeneration renewable technologies are likely to be more 
appropriate for development in the AONB, this is especially the case for technologies 
which are located in exposed locations such as wind turbines. 
 
 
Reducing network losses  
 
Microgeneration and small scale renewable electricity generators usually have the 
advantage of providing power at the point of use and can reduce the losses incurred 
by transmitting power across the grid network from large centralised power stations. 
Total electricity distribution losses are, on average around 10% nationally. Similarly, 
fossil heating fuels have to be transported large distances for use within the AONB 
leading to additional carbon emissions. Use of local, renewable heating systems 
(such as local wood fuel, solar water heating or heat pumps) can reduce fuel 
transport distances. 
 
 
New employment opportunities  
 
Renewable energy technologies (particularly local woodfuel) can also provide 
opportunities for creating or securing local jobs and diversification opportunities for 
local businesses. This can help to retain money in the local economy that would 
ordinarily be spent on fuel bills to multinational companies.  

                                                 
3 Royal Commission on Environmental Pollution (June 2000) ‘Energy – the changing climate, 
22nd  report of RCEP’  
4 Department of Trade (March 2006) ‘Our Energy Chall enge – Power from the people’ 
Microgeneration Strategy, pg 8. 
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Increased security of supply  
 
The UK Continental Shelf (UKCS) has limited oil and gas reserves and production is 
now in decline, it is suggested that, without continued investment in the UKCS, this 
decline could be as high as 14% pa. Reliance on imports of natural gas could be 
meeting up to 40% of total gas demand by 2010 and 90% by 20205. In 2004 65% of 
the total gas demand was consumed by power stations and domestic sector supply6. 
There are, therefore, serious implications for these consumers who will become 
increasingly dependant on imported fuel. Utilising renewable energy technologies 
that exploit the indigenous natural resources of the UK can help lessen the 
dependence on imported energy.  
 
 
Tackling fuel poverty  
 
It has been estimated that recent energy price increases potentially could increase 
the number of homes in England that are at risk of fuel poverty by one million 
between 2003 and 20067. Achieving affordable warmth can be especially difficult for 
households which are off the mains gas network and have to use more expensive 
heating fuels. Areas at risk of fuel poverty have been identified within Cotswold 
AONB through a fuel poverty mapping exercise carried out by Severn Wye Energy 
Agency. Renewable energy technologies such as ground source heat pumps and 
woodfuel can provide lower-cost heating solutions in some situations and could help 
reduce fuel poverty in rural areas without mains gas.  

                                                 
5 Department of Trade and industry (January 2006) ‘O ur Energy Challenge – Securing clean, 
affordable energy for the long-term’ Consultation d ocument, pg 33-35.  
6 Department of Trade and Industry (2005) Energy Flow  Chart 2004 & Digest of United Kingdom 
Energy Statistics 2005, Table 1.1 Energy Balance 20 04 
7 Department of Trade (March 2006) ‘Our Energy Challe nge – Power from the people’ 
Microgeneration Strategy, pg 9.  
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 2.2 Renewable energy technologies for small-scale and    
         microgeneration  
 
The following section provides a brief summary of the main small scale renewable 
energy technologies and the implications of developing them within the Cotswolds 
AONB. More detailed information is provided in the 
 
2.2.1 Biomass 
 
Biomass, including wood fuel, releases CO2 
into the atmosphere as it is burnt in the same 
way that fossil fuels such as coal, gas and oil 
release CO2.  
 
However sustainable sources of biomass 
reabsorb the CO2 emitted over the lifetime of 
new plants growth, allowing biomass to 
provide a low carbon alternative to using 
fossil fuels. This is depicted in the figure 1. 
 
Some CO2 emissions result from biomass 
production through harvesting, processing 
and transporting the fuel. However if local 
biomass resources are used the life-cycle 
emissions will be dramatically lower than 
fossil fuels.  In order to minimise CO2 
emissions it is recommended that the fuel 
should be sourced from within a 40km radius.  
 
    
Biomass can be sourced from a number of 
resources that could be found in the AONB including: 
 

·  Woodland products and residues – Cotswold AONB contains many existing 
small woodlands. Wood fuel could help to provide an income for woodland 
management activities.  

 
·  Arboricultural residues - Currently much of urban forestry and Arboricultural 

debris goes to landfill; many of these materials could be diverted from landfill 
and used as a low cost fuel.  

 
 

·  Clean wood wastes – these include material such as saw mill co-products 
and other wood processing industries by-products. 

 
·  Energy crops – Crops such as Miscanthus, short rotation coppice of willow 

and poplar or short rotation forestry can be grown to produce fuel. It is 
possible to produce liquid biofuels from energy crops, for use as heating oil. 
However this is currently used mainly as a transport fuel as transport fuel 
costs are much higher than heating fuel so biofuels can compete more easily 
with fossil transport fuels. 

·  Agricultural residues such as straw or chicken litter can be burned as a fuel 
for heating or power. 

 
 

Figure 1: diagram of the carbon 
cycle 
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These resources can be processed to provide more convenient forms of fuel than 
traditional woodfuels such as logs. The most common processed fuels are 
woodchips and wood pellets that are designed for use in modern automated biomass 
systems.  
 
Biomass fuels can be burned to generate electricity and/or heat. Modern biomass 
heating systems are typically around 80-95% efficient. Burning biomass to generate 
electricity typically has a lower efficiency (around 25-40%) as some energy is lost as 
heat. However this heat can be used to provide water, space or process heating 
greatly improving the total system efficiency. 
 
Woodchips and wood pellets can provide a cost effective heating fuel especially in 
areas such as the Cotswold AONB where the availability of the mains gas network is 
limited. 
 
 
Impact of Applications of Biomass in the Cotswolds AONB  
 
There are a significant number of domestic and commercial sites suitable for 
biomass heating within the AONB. Small scale biomass heating is likely to be most 
viable where the user is off the mains gas network and is using oil and in particular 
LPG or electricity as a heating fuel. Larger scale biomass heating systems can now 
compete with mains gas on fuel cost in some cases. 
 
Biomass is a resource that has the potential to have a negative or positive impact on 
the landscape of the Cotswolds AONB depending on how it is deployed. 
 
There are a number of potential impacts on the AONB from biomass energy systems: 
 
·  Vehicle movements – Additional traffic from delivery of biomass fuel to domestic 

systems is unlikely to be significant for small domestic systems in the short term 
compared with normal rural traffic levels and existing fuel deliveries (although 
there may be increased frequency of deliveries due to lower energy density of 
wood fuel in comparison to fossil fuels). Larger systems could have a more 
noticeable impact. For example a 250kWe (small-medium scale) CHP system 
would typically require around 1,500 tonnes of woodfuel a year which would 
correspond to six 20-tonne lorry movements per week. The impact of this would 
depend on the location within the AONB, transport infrastructure and where the 
woodfuel was being sourced. The landscape sensitivity assessment carried out 
by Land Use Consultants8 suggested that “…the transport system of rural lanes is 
largely unsuitable for lorry movements, although the presence of main roads on 
lower ground provides scope for transportation of the crop”. It should be noted 
that this study focussed on energy crops that are produced at a large scale and 
are likely to be transported in large vehicles. Woodfuel produced from 
management of existing woodlands and wood by-products can be transported in 
small lorries or a tractor and trailer. Locations such as sawmills or other sites 
producing clean wood waste could have a minimal transport impact8. It should be 
noted that the majority of heating fuels in the area are currently already delivered 
by road as the mains gas network is not available to much of the area. 

 
·  Planting Energy Crops – Widespread planting of energy crops in the AONB 

would have an impact on the landscape. The landscape sensitivity assessment 

                                                 
8 British Biogen (1999) ‘Woodfuel from Forestry and Arboriculture – Good Practice Guidelines’, 
pg 6.  
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for biomass carried out by Land Use Consultants8 states that “…on the high wold 
plateaux, any biomass crops would alter the sense of openness of the plateaux. 
There may be more opportunity for crops in the sheltered and enclosed valleys”. 
There are techniques that can be used to reduce the visual impact of plantations 
such as making the edges of plantations look natural, ensuring plantations are in-
scale with the landscape and shaped to follow the landform9. The Renewable 
Energy Resource and Constraints Atlas (RERCA)  shows that the yield from 
miscanthus would be expected to be in the region of 15-17 oven dry 
tonnes/year/hectare for grade 1, 2, and 3 agricultural land in the AONB whilst 
short rotation coppice might produce around 10 oven dry tonnes/year/hectare. 
Miscanthus is a non-native species so biodiversity implications of its large scale 
deployment should be considered. However it is a rhizome based crop which 
reduces the risk of “volunteer” growth and Miscanthus becoming an invasive 
crop. 

 
·  Visual impact of biomass systems – Small scale or domestic boilers and pellet 

stoves will have negligible visual impact within the AONB having small flues and 
usually being installed within existing buildings. Larger CHP or heating plants 
could have some visual impact associated with the housing for the plant and 
taller flues; a 250kWe would have a similar physical size as a small barn5. Any 
visual impact could be reduced by detailing construction of boiler houses and fuel 
stores appropriately or using landscaping around the site such as planting trees 
to screen the buildings.    

 
 
 
 
 
 
 
 
 
 
 

 

There are benefits from using biomass in the AONB which include: 
  
·  Woodland and forestry management – The sale of woodfuel can provide a new 

source of income for management of previously under-managed woodland. This 
could help to make woodland management for biodiversity more economically 
viable. Where brash is being removed from woodland, suitable material should be 
left on the ground so that fungi and invertebrates and wildlife which feed on them 
are not affected. The “Touchwood” project in the Stroud Valleys is developing 
local markets for local wood in order to support woodland management and 
protect a local landscape characterised by small woodlands. The group has 
shown an interest in promoting wood fuel to support these aims. 

                                                 
9 British Biogen (1999) ‘Short Rotation Coppice for Energy Production – Good Practice 
Guidelines’, pgs 15–19. 

Examples of wood fuelled district heating boiler ho uses and flues. These systems provide 
heat to homes and public/commercial buildings and i ndicate the size of building 

required for boiler and fuel store for systems in t he 500kW to several megawatt size range.  
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·  New economic opportunities – There could be a number of opportunities 

associated with the development of biomass supply chains including: 
 

o Opportunities for farmers and foresters to diversify into the production of 
wood fuels from forestry or, where appropriate, energy crops. 

o Opportunities for coal and oil merchants to be involved in the local 
delivery of wood fuels. 

o There could also be local opportunities for builders and heating 
contractors in the area to start installing biomass systems as this market 
develops.  

 
·  Improved biodiversity from energy crops10 – It has been found that short rotation 

coppice (SRC) of willow encourages higher levels of biodiversity compared with 
arable crops. This has been attributed to a range of factors including: - 

o Increased cover provided by SRC compared to grassland or arable crops 
and increased tolerance to weeds. This can provide an attractive 
environment for small mammals, invertebrates and inspects; these can, in 
turn, attract different species  

o Birds which are ground nesting are attracted to SRC particularly after 
harvesting or the first year cut back. 

o SRC can improve game bird prospects and pheasants are attracted to the 
cover that is provided by well established SRC.  

o A SRC plantation can be in rotation for 15 or 20 years, this provides a 
more stable and mature environment for wildlife compared with annual 
crops.   

 
Poplar appears to have less biodiversity benefit than willow SRC, but can tolerate 
higher weed populations which can support birds and a range of invertebrates 
including spiders, beetles and slugs. Poplar also supports more stable and 
diverse plant species and less annual and invasive perennial species.   
 
There is currently little data available on the biodiversity impacts of miscanthus, 
although it would be expected to provide better cover and higher weed growth 
combined with lower pesticide usage than arable crops. However, unlike willow, it 
is not a native species. 
 
It should be noted that the key issue affecting the net biodiversity impact of 
energy crops is the previous use of the land. Although energy crops often have 
the potential to improve biodiversity compared to arable crops significant negative 
impacts are possible if important wildlife habitats (for example species rich 
grassland) were replaced with energy crops. Guidance for farmers could be 
provided by the Cotswold Conservation Board to encourage appropriate location 
of energy crops. 

 
·  CO2 emissions reduction – significant CO2 saving can be made from using 

biomass heating to displace fossil fuelled heating systems as heating accounts 
for a very significant proportion of UK energy use. 

 
 
 
 

                                                 
10 Royal Commission on Environmental Pollution (2004)  ‘Biomass as a Renewable Energy 
Sources’ pg 17-19.  
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Future Short Term Development of Biomass Technology    
 
There are currently only a small number of automated woodchip and pellet systems 
installed in the Cotswold AONB. This is likely to be accelerated by increasing fossil 
fuel costs and the development of local biomass supply, such as Gloucestershire 
Wood Fuels Ltd which has been established to supply woodchip across 
Gloucestershire.  
 
These suppliers will provide high quality fuel and improve consumer confidence in 
fuel supply. Local fuel supply will also reduce the transport costs and improve the 
carbon budget associated with the longer transport distances of biomass. 
 
Most domestic pellet stoves and woodchip boilers currently installed in the UK are 
imported from Europe, although there are some larger commercial biomass systems 
which are manufactured in the UK. There are a number of companies in the UK who 
import and install systems and increasing numbers of local installers who are 
contracted by these companies to install systems.  
 
A UK company, Talbotts, are currently trialling a 100kWe and 150kWth CHP system 
which is based around a combustion system with a hot-air-turbine. An initial pilot 
system has been installed at Harper Adams University College in Shropshire; the 
success of this pilot system is expected to influence the future development of CHP 
systems.      
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2.2.2 Wind-power  
 
This section focuses on small scale wind energy as the Cotswold Conservation 
Board’s policy on wind energy indicates that large scale wind energy development 
within the AONB would be inappropriate. 
 
The principle of operation of small scale turbines is the same as larger scale turbines. 
A wind turbine uses the wind to turn the turbines blades generating a mechanical 
force which is used to generate electricity. There are also applications where wind 
turbines can be used for pumping water. The amount of power that can be derived 
from a wind turbine is dependant on two key aspects:  
 

·  Wind speed - if the wind speed is doubled at site the power output from the 
turbine increases by a factor of 8. 

·  Swept area of the blade – the swept area of the wind turbine’s blades also dictate 
how much power a wind turbine will generate, the greater the swept area the 
more power a turbine will generate.  

 
Small scale wind turbines are usually mounted 
on a mast away in exposed locations away 
from buildings and trees that might shelter 
them from the wind and cause turbulence. 
Recently a number of companies have 
developed roof-mounted wind turbines 
designed to be mounted on buildings. 
 
The electricity generated by wind turbines can 
be used on site with excess energy being fed 
into the electricity distribution network. 
Alternatively it can be stored in batteries or 
used directly for heating. 
 
 
Impact of applications of Wind Power in the AONB  
 
 

The Cotswolds AONB is likely to have areas with good wind resources due to the 
exposed locations that exist on the elevated plateau that constitutes much of AONB. 
The Renewable Energy Resource and Constraints Atlas (RERCA) shows that wind 
speeds at a height of 65m above ground level for much of the AONB are high 
enough to support commercial wind turbines. There are a number of factors that 
need to be considered:   
 
·  Visual impact – this is the key issue concerning wind turbines. It is clear that large 

wind turbines would have a visual impact on the AONB which would vary 
depending on location. Small wind turbines have a much smaller visual impact 
than larger commercial machines, but it should be recognised that they will still 
be visible (at a much more local level). Wind turbines as a function of their 
operation need to be situated in exposed windy locations, this often means that 
they are visible; they can not be screened behind trees and need to be above the 
roof line if building mounted to operate effectively. The Cotswold AONB 
Landscape Character Assessment provides further information that can be used 
in assessing the landscape impact of potential projects. 
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·  Flora and fauna – small scale wind turbine are 
unlikely to have a significant affect on wildlife. A 
number of studies have been carried out on 
larger developments including a bird study by 
the RSPB which found that UK wind turbines 
have no measurable effect on bird mortality11. It 
has been found that any effects are likely to be 
negligible compared with other causes of bird 
mortality, the British Trust for Ornithology has 
recently estimated that 33 million birds are killed 
every year following collision with windows12.   

 
Concern was expressed in the PDK10 that 
bridleways use could be affected and horses 
startled. Horses can be frightened by a variety 
of natural features, SWEA have not found any 
supporting evidence that wind turbines startle 
horses anymore than other features in the natural environment. There are also a 
number of wind farms which have equestrian activities carried out close by with 
no reported problems. The British Wind Energy Association (BWEA) and the 
British Horse Society have been working together to develop guidelines for both 
riders and wind energy developers.   

 
·  CO2 emissions - wind turbines do not generate CO2 in there operation. A small 

scale wind turbine would be expected to offset the amount of CO2 used in its 
construction within approximately 12 months of operation. 

 
·  Noise – Small turbines are unlikely to cause nuisance if sited correctly. 
 
·  Interference – TV signal interference is typically avoided by careful planning with 

larger developments, a small scale wind turbine is however unlikely to cause any 
interference issues.    

 
·  The rotation of wind turbines can cause “shadow flicker” within the immediate 

area as the shadow of the turbine blades pass. This is usually modelled for larger 
scale wind energy developments to ensure that the turbine is sited far enough 
from domestic properties to avoid inconveniencing local residents. Smaller scale 
wind turbines will not cast a long shadow so this is unlikely to be a significant 
issue as long as it is considered at the system design stage. 

 
 
Future Short Term Development of Wind Power Technol ogy   
 
There are a number of well established installers and manufacturers of small scale 
wind turbines in the UK.  
 
Recently there has been particular interest in the development of building mounted 
wind turbines. These technologies are still relatively new so their performance in 
different wind conditions and micro climates is not yet well documented. Monitoring of 
roof mounted wind turbines in a variety of locations is currently under way. 

                                                 
11 WWF-UK (August 2003) [Online] ‘Policy Position on Wind Power’ available at 
www.wwf.org.uk/filelibrary/pdf/ wind powerposition.pdf   [Accessed March 2006] 
12 Department of Trade and Industry [Online] ‘It’s on ly Natural’ website, available at 
www.dti.gov.uk/renewables/renew_8.htm   - [Accessed March 2006]   
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Depending on the outcome of this, roof mounted wind turbines could become much 
more common, due in particular to their cost. 
 
A number of the companies producing building mounted wind turbines are working in 
partnership with utility companies to increase uptake. Several systems are available 
at a cost of around £1,500-£3000. Combined with the marketing capability of the 
energy utilities this is likely to increase the uptake of these small scale systems. 
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2.2.3 Solar Photovoltaic (PV)  
 
Solar Photovoltaics (PV) generate electricity from daylight. PV systems are normally 
sized according to energy requirements; they have a huge range of applications 
(from road signage to powering factories). 
 
PV is available in a wide range of finishes that allow systems to be integrated into 
buildings. Building integrated PV systems include; solar tiles, modules, shingles and 
flexible modules integrated into cladding or roofing materials. These technologies 
have a dual function as both a weather proof surface and electrical generation 
system.  
 
Most PV systems are connected to the local 
electricity distribution network were connection 
is available allowing energy to be imported 
and exported as required. PV can be used in 
conjunction with battery storage and this is 
often used for road signage where small 
amounts of power are required and there is no 
mains electricity supply available.  
 
 
 
 
Impact of applications of Photovoltaics in the AONB   
 
PV could be used in a wide range of applications in the AONB and is a flexible 
technology which offers number of benefits: 
 
·  Visual impact – PV generally has a low impact and using building integrated PV 

technologies can mean that the visual impact of a PV system is negligible. There 
may be constraints on the application of PV within Cotswolds AONB particularly 
within conservation areas and on listed buildings. In these cases reference 
should be made to the Cotswold Conservation Boards local distinctiveness 
report. 

 
There is a need to develop exemplars of 
sensitive integration of PV into buildings 
within the AONB. A good example of this is 
the solar shingle roof installed at the 
Brockweir and Hewlesfield Community 
Shop in the Wye Valley AONB (shown 
right); although in a highly visible location 
this is often overlooked as being a PV roof. 

 
   
 

·  CO2 emissions – PV does not produce any CO2 during its operation. 
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·  Versatility – PV has a wide range of applications and is easily integrated at a 
range of sites. PV should be located in a position which is not shaded, the 
highest level of energy capture will depend on the exact location of the site, but 
typically in the UK is found on a south facing roof and inclination of around 30-40° 
to the horizontal. The Cotswold vernacular tends toward 50-60o, however this is 
not a significant constraint as output for a south facing system only drops by 5 -
10% from the theoretical maximum as a result of installation at 50-60o. This is 
illustrated in the figure 4. 

 
 
Figure 4: Effect of angle of tilt and orientation o n solar output. 
 
 

 
 
 
Future Short Term Development of Photovoltaic Techn ology   
 
In the long term PV has great potential to make a significant contribution to energy 
supply as it can be easily integrated into south facing roofs or facades. It can be 
expected that the general trend of reduction in the cost of PV will continue into the 
long term. In the short term increased demand has resulted in a slight increase in the 
cost of PV which may continue for several years until planned new manufacturing 
capacity is operational. This is a short term issue consistent with the standard “supply 
and demand” model of technology development. Factors that are most likely to 
decrease costs in the longer term are:  
·  economies of scale from larger scale production  
·  reduced dependence on silicon as a raw material by using non-silicon based 

systems. 
·  increased familiarity with the technology within the construction industry 
·  increasing fossil fuel prices (as with all the other renewable energy technologies)  
 
Current estimates suggest that PV may become competitive with grid connected 
electricity on an economic basis (without grant funding) after 2020. However this 
could be brought forward by introduction of government support schemes, continued 
increases in fossil fuel prices or increased consumer demand. 
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2.2.4 Solar Water Heating   
 
Solar water heating systems are designed to heat water using the suns energy. They 
are normally integrated with a conventional boiler system in order to deliver year-
round hot water; it is not normally used for space heating (although such systems are 
available). Systems are usually designed to provide around half the annual water 
heating needs of a building and the collectors are usually mounted on a south facing 
roof. 
      

 
 
 
 
Impact of applications of Solar Thermal in the AONB   
 
 

There are likely to be significant number of homes in the AONB that could benefit 
from the installation of solar thermal systems. 
 
·  Visual Impact – the visual impact of domestic solar water heating system is 

limited, they are typically roof mounted so are visible, most system are unlikely to 
break the roof line of the building when installed in the domestic situation. As for 
PV, there may be constraints on solar water heating due to building conservation 
issues, particularly in conservation areas and on listed buildings. 

·  CO2 reductions – There are CO2 saving that can be made from the displacement 
of fossil fuel which would otherwise be used to heat the water. The maximum 
CO2 savings are made if the parasitic electricity demand can be reduced by using 
a green tariff or a PV power circulation pump.  

 
 
 
Future Short Term Development of Solar Thermal Tech nology   
 
Solar water heating is relatively mature technology. As can be seen in Table 1 on 
page 5, solar water heating has the highest market penetration of all the 
microgeneration technologies.  
 
The solar water heating market has the highest number of installers and 
manufacturers compared with other technologies. There are a number of local 
installers that provide survey and installation services. 
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2.2.5 Hydro-power  
 
Micro-hydro power uses the momentum of falling water to turn a water turbine and 
generate mechanical force which is used to generate electricity. The important 
factors in the power that can be generated from a site are the flow rate of water and 
the vertical drop that the water experiences, known as the “head”. Old mill sites can 
be refurbished as micro hydro sites but other locations with a suitable flow rate and 
drop may be suitable. Micro hydro power systems typically comprise an intake 
leading to a pipe (known as a “penstock”) which conveys water to a turbine housed in 
a small building on the edge of the water course. Electricity generated by micro hydro 
power systems can be used on site, fed into the electricity distribution network or 
stored in batteries. 
 
 
Impact of applications of Micro-hydro in the AONB  
 
 

Hydro power is a technology which is very site specific and the resource is limited to 
sites where there is sufficient head and flows of water. There are likely to be some 
medium to high head sites towards the edge of the Cotswold plateau, there are also 
likely to be mill sites in the area where low head hydro systems could be installed. 
 
Hydro is likely to be a technology that can be assimilated into the AONB and has a 
number of benefits: - 
 
·  Visual impact - Micro-hydro power has a low visual impact, penstocks can be 

buried and the turbine house constructed from materials in-keeping with the local 
area. Landscaping and trees can also be used to soften the impact of a 
development. 

 
·  Flora and fauna – Micro-hydro doesn’t have a significant effect of wildlife or 

fauna, the environmental impact associated with construction and possible 
alterations to the river should be minimal for a well designed system.  

 
Fish screens prevent fish from entering the system to avoid injury to aquatic life; 
fish ladders are installed where required. The abstraction licence sets the amount 
of water that must remain in the watercourse and consequently the amount that 
many be removed and passed through the turbine, this also includes an 
assessment of the impact of removing the water from the depleted region (region 
of the watercourse where the water has been diverted through the turbine) of the 
watercourse. 
 
Hydro system can also improve the aeration of the water and improved the water 
quality in the watercourse. 
 

·  CO2 emission reduction – micro-hydro power does not cause any CO2 emissions 
during operation.  

 
·  Renewal of historic sites – hydro power can bring historic mill sites back into use 

and help protect the historic hydro power infrastructure at these sites by making 
continued use of the water resource at the sites. 
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Future Short Term Development of Micro-hydro Techno logy   
 
There are currently a number of micro-hydro 
installers and turbine manufacturers in the UK. 
There have been an increasing number of micro-
hydro power systems being developed in the last 
few years. An example of one project is the South 
Somerset Mills project which assessed the hydro 
potential and implemented hydro system in 12 
former mill sites in Somerset.  
 
Hydrogeneration Ltd has been developing a low 
cost polymer turbine which is currently being 
tested at a number of sites; this turbine would be 
suitable for low head sites and could bring down 
the cost of installations at low head sites such as 
old mills. 
   
As there is a limited number of sites which can be exploited in the UK it is unlikely 
that there will be a significant drop in cost from mass production of components. 
Although increases in the cost of electricity combined with the longevity of micro-
hydro systems could make a wider range of sites financially viable.  
 
 
 
 

Gants Mill, the first Somerset mill site to have 
a micro-hydro system installed in 2004 
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2.2.6 Heat Pumps 
 
Heat pump technology harnesses 
renewable energy by extracting heat from 
low temperature sources such the air, 
ground or water. They upgrade this heat 
to a higher temperature which can be 
used for space and water heating.  As 
heat pumps extract free heat from the 
environment they can provide an 
economic alternative to fossil fuel heating 
systems. Heat pumps can also be 
operated in a reverse mode to provide 
cooling with certain heating systems. 
 
 
Heat pumps use electricity in their operation, therefore there is potential for CO2 
emissions during operation. These emissions are less than equivalent fossil fuel 
technologies due to the harnessing of energy from the environment. The emissions 
from a heat pump can be eliminated by the use of green electricity from a renewable 
energy source.    
 
 
Impact of application of Ground Source Heat Pumps i n the AONB  
 
There could be a number of sites that could exploit the use of heat pumps in the 
AONB. There are some constraints in terms of locations for heat pumps and some 
sites may not be suitable for a heat pump installation. In addition, many systems run 
on a 3 phase electrical supply and the systems which are available on single phase 
supply are typically more expensive. 
 
The key benefits of development heat pumps within the AONB are: 
 
·  Visual impact – Heat pumps have very little visual impact and it is difficult to 

detect the use of a ground or water source heat pump by the untrained eye.  
 
·  Affordable heating – Heat pumps can provide a low maintenance and economic 

source of heating and help tackle fuel poverty. 
 
·  Reductions in CO2 emissions – Heat pumps can provide substantial CO2 saving 

compared with the fossil fuel heating systems. If a green tariff electricity supply is 
used heat pumps can provide a zero carbon heating solution. 

 
 
Future Short Term Development of Ground Source Heat  Pump Technology   
 
Heat pumps are a well established technology in many countries across the world but 
have, until recently been slow to develop as a heating technology in the UK. In recent 
years a considerable number of heat pumps have been installed in the UK following 
government grant support and greater awareness of the technology. There are still 
relatively few companies marketing heat pumps in the UK but this is likely to 
increase. 
 

Heat pump operation  
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Heat pumps are already a relatively low cost source of renewable heating, especially 
in new build properties. There may be a significant increase in the uptake of this 
technology in the next few years as developers realise that it can be a relatively cost 
effective solution in off-gas locations.  
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 2.2.7 Anaerobic Digestion 
 
Anaerobic digesters are used in a range of application to treat organic waste which 
has high moisture content. An anaerobic digester creates conditions that encourage 
organic matter to breakdown by bacteria in the absence of air. Using anaerobic 
digestion (AD) can provide an effective way to turn residues from livestock farming 
and food processing into: - 
 
·  Biogas – typically has a methane content of 65-70% and can be burnt to 

generate heat and electricity.  
·  Digestate - this can be used as a fertiliser, it can also be centrifuged to separate 

into a liquid and fibre. 
 
The biogas can be burnt in a conventional boiler to heat nearby buildings. The gas 
can even be used to power equipment or vehicles. Alternatively the gas could be 
burnt to generate electricity, if generating electricity a combined heat and power unit 
could be used with heat from the unit being used to heat the digester in addition to 
space or water heating. 
 
Anaerobic digesters do produce CO2 emissions from the combustion of the methane 
produced. Methane as a greenhouse gas is 21 times more potent than CO2, so 
turning methane into CO2 leads to a significant reduction in climate change impact. 
 
 
Impact of applications of Anaerobic Digestion in th e AONB  
 
There are likely to be limited sites where anaerobic digestion can be used in the 
AONB, most applications are likely to be for farm wastes although there could be 
opportunities for food producers or the putresible fraction of municipal waste to be 
digested.    
 
There are a number of issues which need to be considered when evaluating the 
viability of a scheme13: 
·  Type and quality of the feedstock and the security of supply. 
·  Sustainable use for the liquor 
·  Sustainable use for the fibre. 
·  Uses for the biogas as heat or heat and electricity 
·  The size and location of the plant and whether it is to be connected to the 

electricity grid (distance of the grid connection should be considered and cost). 
·  Transport cost and logistics for the organic waste and the number of lorry 

movements required. 
 
There are several environmental benefits and potential problems that can be 
highlighted from a potential scheme the main issues are outlined bellow. 
 
·  Reduction in greenhouse gasses - Methane is a greenhouse gas and is released 

into the atmosphere by current slurry disposal methods. The methane released 
by AD is burned releasing CO2. This is a much less potent greenhouse gas than 
methane so the overall contribution to the enhanced greenhouse effect is 
reduced. Using AD as a source of energy can displace the energy used that is 
produced by fossil fuels. 

                                                 
13 British Biogen (1999) ‘Anaerobic Digestion of Farm  and Food Processing Residues’ - Good 
Practice Guidelines  
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·  Recycling nutrients - Use of AD can recycle nutrients if they are used as 

fertilisers reducing the requirements for synthetic fertilisers. 
 
·  Reducing water and land pollution - Poor disposal of animal slurries can lead to 

the pollution of land and ground water. Using AD can reduce the risk of this 
occurring. 

 
·  Reducing demand for Peat – Using the fibre produce by the AD systems as a soil 

conditioner can in some cases be an alternative for peat. Peat extraction can 
cause major environmental damage. 

 
·  Reducing odour – AD can remove 80% of the odour from farm slurries and food 

residues. 
 
·  Potential emissions – AD uses organic waste so needs good management to 

avoid the release of harmful effluents or transmission of animal diseases. 
 
·  Traffic movements – AD systems need to be located near the source of organic 

waste to minimise transport requirements. This is typically less likely to be an 
issue for on-farm digesters and more of an issue for CAD digested or systems 
processing municipal waste.  

 
·  Noise – AD projects can generate some noise, from pumps and compressors. 

However plant can be designed to minimise noise levels and a system located 
on a farm would be unlikely to generate significant noise over and above other 
agricultural activities. It is also likely that the site will be remote from residential 
areas. 

 
·  Visual impact – larger AD systems may have some visual impact, although 

digester tanks can normally be sunk in to the ground to lower the profile of the 
plant.  

 
 
 
 
 
 
 
 
 
 
 
 
Building and plant equipment is likely to have a similar appearance to farm 
buildings and structures. Landscaping and tree can also be used to help screen 
an anaerobic digestion plant. 
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Future Short Term Development of Anaerobic Digestio n Technology   
 
There are a number of areas of legislation which could mean that anaerobic digestion 
(AD) becomes more viable, these include: 
 

·  Landfill Directive 99/31/EC – The main implication for anaerobic digestion is 
that the amount of biodegradable waste being sent to landfill decreases. This 
directive aims to reduce biodegradable municipal waste sent to landfill by 
75%, 50% and 35% of that produced in 1995, by 2010, 2013 and 2020 
respectively. 

 
In real terms under a business as usual scenario the County Council would 
have to find an additional £225 m by 2020. The target they have been 
allocated is to reduce biodegradable waste going into landfill by 100,000 
tonnes over 15 years pay a fine of £150/tonne or buy certificates to meet the 
reduction quota from other Local Authorities who have performed better than 
their targets. In actual terms it is from 160,000 tonnes in 2005 down to 50,000 
tonnes of biodegradable waste in Gloucestershire into landfill by 2020. 

 
·  Animal By-products regulation (1774/2002) has significant implications for 

AD; it will require the treatment of some organic wastes that are currently 
spread directly onto land. This could promote greater use of AD but will also 
place additional requirements on the treatment of some organic waste that 
could be used in AD. 
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3. Funding for Microgeneration Renewable 
Energy Systems 
 
 
Introduction 
 
The following is a snapshot of current funding available for small scale renewable 
energy in 2006. It should be noted that this is subject to change as funding schemes 
are reviewed and changed on regular basis so there will be a need to update this 
information periodically.  
 
 
Low Carbon Building Programme 
 
The Low Carbon Building Programme replaces the previous renewable energy 
government grant schemes Clear Skies and the Solar PV grants scheme. This 
scheme will have a total budget of £80 million although how this will be allocated has 
not been confirmed. The scheme will have 2 distinct streams:  
 
·  Stream 1 - for individual property owners including private householders and 

SMEs (Small to Medium Enterprises) to install microgeneration on small 
buildings. 

·  Stream 1 - for not-for profit community organisations including charities, schools, 
local authorities, community groups to install microgeneration on community 
buildings. 

·  Stream 2 – funds large projects from non-profit community organisations and 
business, building developers, energy service companies and the public sector to 
install microgeneration on large-scale building projects. 

 
The levels of funding vary for the different funding streams and technologies. The 
grant levels for the individual properties and SME’s are outlined in Table 6 
 

Technology Grant Available  

Solar Photovoltaics Maximum grant of £3,000 per kWp installed subject to an 
overall 50% limit of the installed cost. 

Wind Turbines Maximum of £1000 per kW installed upto a maximum of 
£5,000, subject to an overall 30% limit of the installed cost. 

Small Hydro Maximum £1,000 per kW installed up to a maximum of 
£5,000 subject to an overall 30% limit of the installed cost. 

Solar thermal hot water Maximum £400 regardless of size subject to an overall 30% 
limit. 

Ground source heat pumps Maximum £1200 regardless of size subject to an overall 
30% limit 

Wood pellet stoves/room 
heaters 

Maximum of £600 regardless of size subject to an overall 
limit. 

Wood fuelled boiler systems Maximum £1,500 regardless of size subject to an overall 
30% limit. 

Renewable CHP Grant level to be defined 
 
 
 
Communities under the stream 1 will be eligible for 50% of the capital and installation 
costs with a maximum currently set at £50,000. These grants will be subject to a 
competitive selection process. 
 

Table 6: Grant levels for individual and SME stream 1 grants 
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The steam 2 grants will be further divided into retrofit grants up to £100,000 a project 
and major refurbishment and new-build projects grants which will be up to £1 million 
per project. The maximum level of grant aid is likely to be 40%.  
 
For more information visit www.lowcarbonbuildings.org.uk or call 0800 915 7722 
 
 
WISE Homes   
 
WISE homes currently managed in partnership by SWEA and Stroud District Council 
also has grants for hard to heat properties. To be eligible for a grant the building must 
have one or more of the following features: 
 

·  Sloping ceilings 
·  Off the gas mains network 
·  Solid walls  
 

Table 7 WISE homes can offer the following grants which can be matched with the 
LCBP funding. It is not certain if this level of funding will be available in the 2006-
2007 financial year. 
 

Renewable Technology  Grant  
Wood pellet or woodchip boilers  £1,000 
Wood pellet stove/room heater £500 
Solar water heating system £500 
Ground source heat pump  £500 
Micro wind turbine  £500 
Micro hydro turbine  £500 

 
   
 
 
 
Electricity Supplier Grants   
 
There are number of schemes which are run by electricity utility companies which are 
part funded by the green electricity tariffs that they offer. These typically fund 
community renewable energy projects and offer match funding for grants such as the 
LCBP. Table 8 shows the key grants which are available. 
 

Technologies ·  All technologies 

Information 
required ·  Installation details and scheme concept 

Scottish Power 
(Green Energy Trust) 
 
Claire Doherty 
0141 568 4615  
 Comments  

·  Max grant £30,000 
·  Maximum 50% of total project costs 
·  Will favour educational projects 

Technologies ·  All technologies 

Information 
required ·  Installation details and scheme concept 

EDF Energy 
(Green Energy Fund) 
 
Nigel French  
01273 428641 
 Comments  

·  Max grant £30,000  
·  £50,000 in exceptional circumstances Like to see less 

developed technologies such as micro-hydro and heat 
pumps. 

·  Will also favour uniqueness and community aspects. 

Table 7 : Grant levels under the WISE grant scheme  
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Technologies ·  All technologies 

Information 
required ·  Installation details and scheme concept Powergen Green Plan  

 
Amy Cross 
0870 419 1706 
amy.cross@powergen.co.uk   
 Comments  

·  Favour projects that: 
·  Use the greenest energy sources 
·  Give the greatest environmental & community benefit  
·  Where applicants can provide evidence of their own 

fundraising efforts 
·  Max grant £25,000 

 
 
 
 
 
Utility Subsidies 
 
Some utility companies have also subsidised products. Examples include:  
 

·  The building integrated Windsave wind turbine which is subsidised to a cost of 
£1,500 by British Gas.  

 

·  Powergen have subsidised heat pumps systems which are installed in groups 6 
units per site. Systems are available at £4,500 for a 3.5kW system and £5,000 for 
a 5kW system. This cost includes the drilling of a vertical borehole and 
installation of the ground loop and heat pump; it also includes the supply of a hot 
water cylinder. The price doesn’t include the radiator systems or under-floor 
heating systems.      

 
Renewable Obligation Certificates (ROC’s) 
 
The Renewables Obligation on electricity supply is the primary policy in support of 
the UK government's commitment to achieving the 10% target for electricity to be 
supplied from renewable sources by 2010. It is an obligation on all licensed electricity 
suppliers in England and Wales to supply a specified and growing proportion of their 
electricity sales from a choice of eligible renewable sources – with the ultimate aim of 
achieving 10.4% by 2010. It has been announced that the RO will be extended from 
2010 rising to 15.4% by 2015 and will then remain at that level until 2027. This is 
intended to help long-term investment decisions in renewable electricity. As an 
alternative to supplying renewable power, electricity suppliers may fulfil all or part of 
their obligation by paying the buyout price to Ofgem (the electricity industry 
regulator), which was set at £30/MWh to 31 March 2003 and is thereafter adjusted in 
line with the retail price index. Proceeds from the buyout fund are recycled and 
returned to the suppliers by Ofgem in proportion to the number of ROCs that each 
supplier presents to discharge its obligation. 
 
In practice there is a shortage of renewable electricity generation in the UK, therefore 
some generators need to pay the buy out price. This funding is distributed as a bonus 
each year to suppliers who have met their obligation; hence the value of ROC’s rises 
above the buy-out price, and is currently approximately £45 MWh. The generator 
sells into the Grid at the “pool” market price and the renewables premiums are 
additional, hence the renewable electricity  generator currently receives a minimum 
of approx £0.09 kWh (£90 MWh) . The Renewables Obligation is technology blind, 
e.g. on shore wind energy, offshore wind energy, small scale wind generators 
photovoltaic electricity, power from biomass and hydro all receive the same payment 
per kWh.  

Table 8 : Current community grants offered by utility compani es 
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There is an advantage for small scale generators in that the electricity used for own 
consumption also qualifies for ROC payments. Companies such as Trade Link 
Solutions offer amalgamation services for small scale generators and will pay 5p- 7p 
for every kWh generated by a household or small scale renewable electricity 
generator, regardless of where the power is used, therefore adding a financial benefit 
in addition to the avoided cost of buying in electricity. 
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 4. Examples of small scale renewable energy in 
protected landscapes 
 
 
It is clear from the examples cited above that small scale and community based 
renewable energy projects of an appropriate scale are acceptable in both AONBs 
and National Parks.  
This section outlines two examples of existing renewable energy schemes located in 
AONBs.        
 
The Charterhouse Centre  
Mendip Hills AONB 14 

 
The Charterhouse Centre is an outdoor activities centre located at Blagdon in the 
Mendip Hills AONB. The centre specialises in adventurous activities, outdoor 
pursuits, and environmental studies for schools, young people, corporate teams and 
the general public. 
The Centre has undertaken a major refurbishment of its facilities with the theme of 
sustainable development as key. 
  

The Centre has used timber frame construction 
that incorporates local, natural materials that are 
suitable for exposed location in the Mendips; for 
example ‘the building is clad in locally grown 
Western Red Cedar which is regarded for its 
durability’ and the ‘green’ roof is finished with 
‘sedum’ that insulates the roof, soaks up 
rainwater and ‘attracts a range of insects and 
birds’.  
 
 

Natural paints and finishes have also been 
used throughout. 
 

The Centre is also very well insulated which is 
key to reducing environmental impact.  
‘High levels of insulation have been used 
throughout to minimise our energy 
consumption. There is 14cm of insulation within 
the walls and 15cm in the ceiling, which stops 
heat escaping, and 10cm in the floor to keep 
our feet warm.  
                                                 
14 (All photo courtesy of The Charterhouse Centre except where indicated otherwise) 
 

Sedum Roof  

Timber Frame Construction  
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The windows are made from toughened glass, double-glazed and filled with argon, a 
gas that has good insulating qualities. Some panes of glass are specially coated to 
reflect heat generated by the sun back into the rooms, even in winter’.  
 
The Centre also uses low flow taps, showers and toilets to minimise water 
consumption. 
 
The Centre is heated by a 55kW wood chip boiler 
that provides 45,000kWh of energy every year 
reducing CO2 emissions by 15 tonnes per year. 
The system uses 25 tonnes of wood chip per year 
that is sourced from a local timber business. 
 
The adjacent wood chip store can hold enough 
wood chip for 3 months winter time operation 
minimising the need for wood chip deliveries.  
 
The Centre also provides its own renewable 
electricity from a 6kW wind turbine that is sited on a 
9m mast in the grounds. 
 
The wind turbine reduces the centres CO2 

emissions by 5.5 tonnes per year. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
Further information on The Charterhouse Centre can be found at 
www.charterhousecentre.org.uk   
 
 
 
 
 
 
 
 
 
 
 
 

Boiler House (photo Econergy Ltd) 

Wood Chip Boiler  

6kW Wi nd Turbine  
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Brockweir and Hewelsfield Community Shop 
Wye Valley AONB 15  
 
The Brockweir and Hewelsfield Community Shop is an excellent example of 
community led regeneration and sustainable development in an AONB. 
 

Brockweir and Hewelsfield is a rural 
Gloucestershire parish which has 
suffered from a decline in local service 
provision in recent years. The Village 
Shop and Post Office were both sorely 
missed and a group of villagers 
decided to open a new shop, owned 
and run by the community. The new 
shop would sell local organic produce 
as well as incorporating a café, a 
library kiosk and an IT centre for 
internet access and training courses.  
 

 
 
An Industrial and Provident Society 

was established to realise this vision with the core values being sustainability and 
minimal impact on the AONB. 
 
The building is constructed of green oak sourced from within 16km of the site and all 
of the building fabric was subject to very high insulation levels. 
 
The heat for the building comes from a low temperature 
under floor heating system that is run via a 12kW ground 
source heat pump. The heat pump moves low grade heat 
from ground collectors buried in the soil of the adjacent 
playing field and delivers it to the under floor heating 
system.  
Once the ground collectors are in place the field is restored 
to lawn and no traces of the installation are visible. 
The heat pump requires electricity to run but delivers 
around 3 units of heat for every unit of electricity 
consumed. 
 

 
In order to be as self sufficient as possible the shop 
incorporates a roof integrated photovoltaic (PV) system to deliver electricity to run the 
heat pump. 
As the shop is located in the AONB, the residents group decided to use 5kW solar 
‘shingle’ system to minimise the visual impact of the system. 
 

                                                 
15 All pictures courtesy of Fred Simpson  

Timber frame under construction  

Burying the ground collector 
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The shingles are used as the 
outside roofing material 
replacing the need for tiles or 
slates and are almost 
indistinguishable from a 
distance. They also have a 
reduced ‘glare’ effect making 
them very suitable for this type 
of application.  
The PV system is connected 
to the grid so that shop can 
export excess electricity and 
import when required. 
An interpretation board in the 
lobby gives information on 
heat pump and the PV 
systems as well as a real time 

read out of electricity 
production and consumption. 

 
The energy systems combine to save approximately 4 tonnes of CO2 per annum. 
 
 
 

The Brockweir shop form across the valley; the PV system 
blends in well with the ‘barn style’ construction 
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Annexes 
 
 
 
1. Renewable Energy Technical Annex 
 
2. Planning for Renewable Energy 
 
3. SE, SW and West Midlands Regional Spatial Strate gy renewable  
           Energy policies 
 
4. Landscape Sensitivity assessment for wind and bi omass 
 
5. Sample Renewable energy policies from other AONB s 
 
 
 
 
 
 


