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Summary 
1. This statement comments on the extent to which Plymouth’s submitted 

Core Strategy complies with the requirements of the Consultation on 
PPS: Planning and Climate Change. 

2. It concludes that, in the Council’s opinion, the LDF Core Strategy is 
consistent with the Key Planning Objectives in Planning and Climate 
Change.  However, some adjustments to the detail of the document 
could appropriately be made at this time, without delaying or 
compromising the soundness of the plan, to ensure full compliance 
with the draft guidelines. 

Context 
3. A Draft Supplement to Planning Policy Statement 1: Planning and 

Climate Change was published in December 2006 for consultation.  It 
sets out how planning should help develop places with lower carbon 
emissions and which are resilient against climate change which is now 
considered to be inevitable.  
“At the local level, development plan documents (DPDs) will set 
policies on the provision of low carbon and renewable sources of 
energy to provide the platform necessary for securing and 
complementing the increasingly high levels of energy efficiency 
required by Building Regulations.” 

4. When finalised this PPS will supplement PPS1: Delivering Sustainable 
Development. 

5. In relation to emerging DPDs, it encourages local planning authorities 
to normally resist pressure to halt plan-making in order to allow time to 
absorb the full implications of the draft report (para. 1.14).  Where their 
strategies are consistent with the Key Planning Objectives of the draft 
guidelines, local planning authorities are encouraged to address any 
detailed issues / omissions quickly, provided that this can be done 
without delay to the overall strategy.  If more substantial changes are 
needed, they should instigate an early review of the DPD rather than 
delay the DPD (para. 1.15).  However, where strategies “..are 
inconsistent with the Key Planning Objectives in Planning and Climate 
Change the Department expects … LPAs to put work in hand to ensure 
consistency before their adoption.”  (para. 1.16). 

The Council’s Response 
6. The Council’s consideration of its level of compliance with the 

guidelines PPS is set out in the following sections. 

Meeting the government’s key planning objectives 
7. The Council considers that the submitted Core Strategy is fully 

compliant with the spirit of the Draft Supplement to PPS1 on Planning 
and Climate Change and the Government’s 7 Key Planning Objectives 
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for climate change, as set out in paragraph 6 of the Consultation Draft. 
These are as follows. 

Make a full contribution to delivering the Government’s Climate 
Change Programme and energy policies, and in doing so 
contribute to global sustainability. 

8. The submitted Core Strategy recognises that Plymouth has a role in 
responding to climate change.  Sustainability is woven into the very 
fabric of the plan from the outset.  The plan sets out a framework for 
the sustainable long term growth of the city within its Regional and 
Sub-regional context.  It mixes a bottom-up approach based on 
developing sustainable linked communities with a top-down approach 
where high standards of environmental sustainability are promoted 
across the city.  Additionally, there is a section in the plan that 
considers specifically the Council’s commitment to planning for climate 
change and limiting the city’s ‘eco footprint’. To achieve this the Local 
Development Framework will: 
• Build sustainable linked communities throughout the city, with 

amongst other things high levels of accessibility by sustainable 
transport modes, efficient use of natural resources and provision of 
good access to natural resources such as open space 

• Conserve and enhance biodiversity 
• Reduce consumption of non-renewable resources 
• Promote renewable energy and more energy efficient development 
• Address the causes and potential impacts of climate change 
• Manage flood risk in a sustainable manner, and respond to the 

threat of flooding through the consideration of planning proposals in 
light of a strategic flood risk assessment 

• Promote development that reduces dependency upon the car 
• Reduce consumption of natural and non renewable resources 
• Promote use of sustainable construction processes. 

9. A Design SPD will also be produced that, amongst other things, will 
provide more detailed guidance on designing to high standards of 
environmental sustainability. 

 

Core Strategy 
References 

SO1 (1&5), SO2, SO3, SO11, CS20, CS21, 
SO12 (4), SO13 (1), SO14, CS28, CS34 
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In enabling the provision of new homes, jobs, services and 
infrastructure and shaping the places where people live and work, 
secure the highest viable standards of resource and energy 
efficiency and reduction in carbon emissions. 

10. The Core Strategy recognises the urgent need to plan for climate 
change, and limit the city’s ‘eco footprint’ by embracing design and 
technology that reduces the use of non-renewable resources.  The plan 
includes a requirement that developers demonstrate that they have 
explored renewable energy options and incorporated renewable energy 
requirements into their designs. 

11. The Council has commissioned the Centre for Sustainable Energy to 
produce a Strategic Viability Study to assess the real local potential, 
viability and deliverability of renewable energy options within the city.  
This work will enable the Council to support its delivery of the Core 
Strategy policies on sustainable energy and will potentially inform the 
provision of the emerging Area Action Plans.  It is not yet complete, but 
the Council feels that it would be helpful to share with the Inspector the 
draft findings of the Study.  This is attached as an Appendix.  The 
Inspector will note that the draft Study recommends (in Section 10 of 
the study) an amendment to the wording of  
CS20 Policy 3  - last sentence - to read:  
A requirement for all proposals for non-residential developments 
exceeding 1,000 square metres of gross floorspace, and new 
residential developments comprising 10 or more units (whether new 
build or conversion) to incorporate onsite renewable energy production 
equipment to off-set at least 10% of predicted carbon emissions for the 
period up to 2010, rising to 15% for the period 2010-2016.   

12. In line with this, Target 5 (p117) should read: 
To ensure that all major new developments incorporate onsite 
renewable energy production equipment to off-set at least 10% of 
predicted carbon emissions for the period up to 2010, rising to 15% for 
the period 2010-2016.   

13. This will also require new para(s) to be included after 11.24 (p114): 
With reference to the need to minimise Plymouth's carbon footprint, this 
can be achieved in part by the promotion of renewable energy 
generation.  The Renewable Energy Strategic Viability Study (2007), 
carried out by the Centre for Sustainable Energy for Plymouth City 
Council, indicates that the targets supporting the Strategic Objectives 
in this section are both necessary and achievable, providing policy 
CS20 (5) is implemented and enforced.   

14. This approach has a number of benefits: 
• It guarantees that energy efficiency measures are implemented first 
• It does not bias markets towards a particular technology 
• It allows the builder to select the most cost effective means of 

meeting the target 
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• It provides greater flexibility that may be required as a result of 
different site conditions 

• It encourages the use of renewables 
• It provides clearer guidance on energy efficiency requirements for 

developers.  
15. It should be noted that where the specified requirement is not 

practically achievable on any major development, a planning obligation 
will be sought to secure savings through the implementation of other 
local renewable energy schemes. 

16. The Council believes that these suggested amendments would 
improve the clarity of the Council’s approach to the reducing carbon 
emissions. 

17. They would help the Core Strategy be more consistent with guidance in 
the Draft PPS as it would promote renewable and low-carbon energy 
sources, and not require applicants to demonstrate the overall need for 
renewable energy. They would also ensure that a significant proportion 
of energy supply for substantial new development is gained on-site and 
renewably or from a low carbon energy supply (see para.22 of Draft 
PPS). 

 

Core Strategy 
References 

SO1, SO3, CS01, SO11, CS20, CS34 

Deliver patterns of urban growth that help secure the fullest 
possible use of sustainable transport for moving freight, public 
transport, cycling and walking; and, overall, reduce the need to 
travel, especially by car 

18. The Core Strategy recognises the need for a fundamental shift in travel 
patterns both strategically and at the local level.  This will be achieved 
by a strategic pattern of development within the Plymouth sub region 
which reduces the need to travel (through a compact sustainable 
growth strategy)1, through promoting investment in strategic 
infrastructure (such as a new rail freight terminal) and by ensuring that 
sustainable transport provision is integrated into the fabric of all 
development. 

19. Plymouth’s Local Transport Plan for the period 2006-2016 sets out a 
five year transport capital investment programme within the context of 
a long term vision to transform Plymouth’s sustainable transport 
network.  At the heart of the vision is the development of a strategic 
network for HQPT.  The Council’s Car Parking Strategy includes 
maximum levels of provision for different types of proposals.  The Core 

                                            
1 See Sustainable Growth Distribution Study, 2005 
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Strategy has a policy that includes promoting green travel plans, 
walking and cycling. 

 

Core Strategy 
References 

SO1, SO2, SO3, SO14, CS27, CS28, CS29, 
CS34 

Sustain biodiversity, and in doing so recognise that the 
distribution of habitats and species will be affected by climate 
change. 

20. Plymouth’s landscapes are rich in biological and geological diversity. 
The Core Strategy recognises that climate change is a threat to 
biodiversity.  It includes an ambitious targets regarding accessibility to 
natural greenscape, designation of Local Nature Reserves and 
protection of biodiversity. 

 

Core Strategy 
References 

SO11, CS18, CS19, CS34 

Secure new development and shape places resilient to the effects 
of climate change in ways consistent with social cohesion and 
inclusion. 

21. Building sustainable linked communities is key to the Council’s 
approach.  It will ensure that development contributes to making places 
where people want to live.  The plan includes a policy that includes the 
need to minimise the use of resources in developing communities and 
neighbourhoods. 

 

Core Strategy 
References 

SO2, SO3, CS01, CS20, CS34 

Reflect the development needs and interests of communities and 
enable them to contribute effectively to tackling climate change 

22. Building sustainable linked communities are key to the vision for 
Plymouth.  The Core Strategy aims to support local facilities so that 
people’s day-to-day needs can be met within easy reach of their 
homes, thereby reducing the need to travel.  Sustainable 
Neighbourhood Assessments have been carried out across the city 
providing evidence of the sustainability of individual neighbourhoods 
and identifying potential interventions to enhance their sustainability.  
These apply the sustainability principles of the Core Strategy enabling 
them to be reflected in Area Action Plans.   
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Core Strategy 
References 

SO1, SO2, SO3, CS01, CS34 

Respond to the concerns of business and encourage 
competitiveness and technological innovation. 

23. The Core Strategy supports Plymouth’s Economic Strategy which 
prioritises 6 key economic sectors demonstrated as having the 
significant growth potential.  It acknowledges the link between 
sustainability and economic performance, and promotes a strategy 
which supports business growth, competitiveness and technological 
innovation. 

 

Core Strategy 
References 

SO6, CS04, CS05 

Local Development Documents 

The Core Strategy 
24. The Draft PPS Supplement states that 

 “The core strategy should set out policies and proposals in line with 
the RSS and consider the local circumstances that would allow further 
progress to be made to achieving the Key Planning Objectives where 
this would be consistent with the RSS.  In doing so, the core strategy 
should both inform and in turn be informed by the approach to climate 
change in the sustainable community strategy.”  

25. As demonstrated above, Plymouth’s Core Strategy will allow progress 
to be made in achieving the Key Planning Objectives.  The Core 
Strategy is in conformity with the draft SWRSS. 

Identifying Land for Development 
26. The Draft Supplement sets out a range of criteria which should inform 

the allocation of sites for development (para. 19).  Whilst the Core 
Strategy is not a site allocation document, its policies do provide a 
framework for Area Action Plans and a Key Site Allocations DPD which 
are consistent with this list (even if the precise wording is not reflected 
in the Core Strategy).  It would be possible to repeat this list in the Core 
Strategy using the identical words, but this would merely be repeating 
Government policy.  It is therefore suggested that the criteria are best 
applied through the Sustainability Appraisal of site allocation 
documents. 
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27. Helpful clarification could be achieved however by the following 
amendments 
• SO3 Amend Criteria 3 to read: 

Ensuring that new development takes place where it can promote 
the effective and sustainable use of resources (including land and 
infrastructure).   

• SO3 Amend Criteria 7 to read: 
Providing for a safe, accessible and healthy local environment, and 
for urban cooling, with well designed public and green spaces.   

• CS01 Amend Criteria 3 to read: 
Safeguard and capitalise on the local environment, including the 
need to deliver effective and sustainable use of resources.   

28. This would provide a stronger link to paragraph 19 2nd and 5th bullet 
points. 

 

Core Strategy 
References 

SO1, SO3, CS01, SO6 (3), CS04 (1), CS05 (4), 
SO7 (1, 7), CS08, CS14, SO10 (1, 2), CS16, 
SO11, CS18 (3), CS19, CS20, CS21, S014, 
CS28 

Energy Supply 
29. The conclusions of the draft Plymouth Energy Viability Study confirm 

that the targets set in the Core Strategy are achievable (see Section 9 
of draft Study).  The report describes the renewable energy resources 
available and types of technology that can be implemented in the 
various areas of the city - together with case studies of how 
implementation has been achieved in other parts of the UK.  This will 
inform the provisions of Area Action Plans, site allocation documents 
and the Design SPD.  The report indicates the various planning, 
financial, logistical and psychological barriers that exist to delivering the 
targets - together with strategies for overcoming these issues.  There 
are also links to successful Development Control policies and 
monitoring regimes already in use at accredited local authorities. 

Monitoring and Review 
30. Targets relating to climate change in the plan include that 10% of 

energy requirements from all large developments are sourced from 
onsite renewable energy sources to 2010 and 15% 2010 to 2016.  As 
stated above, the draft Energy Viability Study has confirmed that this 
target is achievable.  The Annual Monitoring Report will be used to 
identify whether the target is being met and if not whether a partial 
revision to the core strategy is necessary. 
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Executive Summary 
 
The City of Plymouth is currently engaged in an extensive programme of 
development and regeneration.  ‘A Vision for Plymouth’, prepared for the Plymouth 
2020 Partnership (the Local Strategic Partnership), includes plans for the 
construction of new homes, mixed use developments, education, leisure and cultural 
facilities which are likely to result in around 17,000 new homes, up to 42,000 new job 
opportunities and a population rise from 241,000 to 300,000 by 2026. 
 
Sustainability is a key strategic objective in taking this vision forward and renewable 
energy is seen as an essential component of a sustainable future. Plymouth’s Local 
Development Framework includes an explicit commitment to “promoting renewable 
energy and addressing the causes and potential impacts of climate change” and has 
set targets “to ensure 10% to 2010 and 15% to 2016 of energy requirements from all 
large scale developments are sourced from on-site renewable sources”. 
 
Plymouth’s strategic view of the development of renewable energy over the coming 
years needs to be informed by detailed knowledge of the general extent of its city-
wide resources.  This report therefore presents the findings of a detailed appraisal on 
Plymouth’s renewable energy resources and how its targets can be translated into 
practice.  It also examines the general local potential, viability and deliverability of 
renewable energy options within the city.   
 
A context is first provided by reviewing national, regional and local energy policy, 
where it is evident that on-site renewable energy policies are being actively 
encouraged by Government and are now included within the emerging South West 
Regional Spatial Strategy.  Such policies are now being increasingly adopted by local 
authorities throughout the country.  Future initiatives to reduce carbon emissions 
from buildings are currently emerging – these include a gradual tightening of Building 
Regulations, a new Planning Policy Statement on Planning and Climate Change and 
the new Code for Sustainable Homes, which now calls for all new housing to be 
carbon neutral by 2016. 
 
The renewables resource assessment, details of which are in Annex A & B, involved 
a comprehensive GIS modelling exercise to establish the magnitude and, where 
relevant, the spatial distribution of renewable resources available to Plymouth.  
These included wind, biomass, waste, solar and the ground source heat pump 
resource.  A series of maps are presented along with a quantified resource, given in 
MW, and relevant constraints for each technology.  The assumptions used resulted in 
an electricity resource of 286MW and a heat resource of 472MW.  These figures 
include the potential associated with both existing and planned residential 
development.  The main findings of the resource assessment are as follows: 
 

• Plymouth is in a similar situation to other city unitaries in that its mainly urban 
landscape will tend to limit the availability of certain types of renewable 
resource within its boundaries – these are principally biomass and wind.   

 
• The widespread implementation of biomass energy in the form of woodfuel 

would need to draw upon the resources of neighbouring authorities, and the 
establishment of energy crops is an important resource in this respect.  Fuel 
supply chains currently remain limited in Devon and throughout the region, 
although it is expected that emerging initiatives will stimulate the market and 
hence the production of woodfuel.  Woodfuel heating can be implemented in 
a wide variety of applications, from individual households to large scale 
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community heating networks.  Biomass combined heat and power (CHP), 
however, is currently only viable at medium to large-scale applications. 

 
• Wind power is limited in Plymouth due to lower wind speeds typical of urban 

areas, planning constraints in residential areas or due to military 
objections/flight path issues.  Implementation would mostly be limited to small 
or medium-scale turbines in open areas or industrial/commercial estates.   

 
• In the short term, micro-renewables, such as solar PV, solar water heating, 

heat pumps and small-scale/rooftop wind are more likely to be employed in 
relation to policy compliance with residential developments, until biomass 
supply chains from outside the city become more established in the future.   

 
• Plymouth’s urban waste stream is a significant resource and is sufficient to 

support Energy from Waste technologies, providing a suitable heat load can 
be identified to justify a CHP plant.   

 
The report provides a summary of the general site characteristics of developments 
that may facilitate on-site renewables.  This explores issues of location, scale, land 
use, form, ownership and occupancy, and examines the factors that may influence 
the technology mix, which are very site-specific.  Examples of technology mixes that 
could meet an on-site generation requirement are given using a number of residential 
development scenarios.  The economics of implementation are also assessed, with 
particular emphasis on the risk of additional development costs creating an undue 
burden on developers, and ways to reduce this risk. 
 
The report considers the findings of the resource assessment and the site 
characteristics review in relation to Plymouth’s nine Area Action Plans (AAPs).  
Opportunities are highlighted, for example, where a viable wind resource coincides 
with an AAP site and may be appropriate to certain elements of the planned 
development. 
 
The London Borough of Merton was the first to adopt an on-site renewable 
generation policy and a review of the ‘MertonRule’ experience is given in relation to 
policy formulation, implementation, barriers and the potential ways to overcome 
these.  Local policy formation needs to also consider future shifts in national energy 
policy, which are influencing the interaction of energy efficiency and renewable 
energy, particularly in relation to Building Regulations and on-site generation policies.  
 
There are a number of opportunities that Plymouth City Council can pursue to 
encourage the successful implementation of an on-site renewables policy, or in 
identifying where the requirements can be exceeded, and these are identified in the 
report.  The issues of monitoring the policy and the resulting renewable capacity are 
also explored. 
 
Considering the renewable energy resources available to Plymouth alongside the 
positive feedback from early adopters of the Merton-type policy and the evidence 
gathered in recent work such as the London Renewables Toolkit and the REvision 
2020 study, Plymouth’s proposed policy of achieving 10% to 2010 and 15% from 
2010 to 2016 would seem to be viable.  Such a policy will be instrumental in helping 
to bring on-site renewable technologies into the mainstream market and will help to 
expand the renewables industry, bringing both employment and revenue to the 
locality. 
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The following recommendations are made regarding Plymouth’s renewable 
resources and the implementation of its on-site renewables policy: 
 

1. It is strongly recommended that Plymouth City Council revise the wording of 
its LDF on-site renewables policy to refer specifically to a required reduction 
in carbon emissions rather than energy consumption.  Existing examples, 
such as the policy adopted by Croydon, should be consulted.  The wording 
should also clarify the situation with regard to scope i.e. new developments or 
conversion, their minimum size, etc.     

 
2. In planning the specific characteristics of the nine Area Action Plans 

mentioned in the LDF, the Council should work with developers and architects 
at the earliest opportunity in assessing the potential for renewables and in 
maximising energy efficiency measures.  Once specific details are known, the 
development and site characteristics should, where possible, be matched to 
appropriate renewable technologies, e.g. mixed-use development with 
renewable combined heat and power.  Opportunities to exceed the 10% 
requirement and move towards carbon neutral development should also be 
explored (see also Recommendation 11). 

 
3. The mapped wind resource together with the proposals for the Area Action 

Plan sites should be further assessed for the feasible deployment of wind 
turbines.  Similarly, the biomass and waste resources should be referenced, 
particularly in the case of the latter in relation to the proposed site of the new 
waste transfer station, following the closure of Chelson Meadows landfill. 

 
4. Plymouth City Council should explore opportunities to exceed the policy 

requirements e.g. carbon neutral developments, on council-owned land where 
planning conditions can be used to require the necessary design and format 
of developments.  Additionally, Section 106 agreements can be negotiated 
with developers to ensure that detailed schemes are properly enforced and 
that renewable energy infrastructure will function as intended throughout the 
life of the development. 

 
5. Plymouth City Council should examine its strategies and policies across all 

departments to identify areas of synergy or conflict in relation to the 
implementation of renewables and the on-site policy.  For example, lower 
running costs offered by renewables can balance their higher capital costs – 
this may be relevant with respect to the need for affordable housing and fuel 
poverty targets.     

 
6. Staff within relevant council departments, particularly Building Control, should 

consider attending appropriate training in renewable technologies and in the 
planning issues around renewables.  Provision should also be made for the 
additional work loads likely to arise once the policy is rolled out, as there will 
be a need to verify carbon baselines and the contribution of various 
renewable measures to the carbon reduction target.  

 
7. The strategic position within the community held by Plymouth City Council 

provides an opportunity to facilitate multi-sector partnerships – especially for 
large scale mixed-use developments, where renewable energy infrastructure 
may be shared, or where Energy Service Companies (ESCOs) may be 
involved to potentially reduce the additional capital cost burden.  The Council 
should refer to the forthcoming London Energy Partnership report ‘Making 
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ESCOs Work’ and should actively investigate the potential to operate ESCOs 
in the Plymouth area.  

 
8. Funding sources for community-based projects such as regeneration grants 

or low-carbon buildings grants are potentially available to local authorities.  
The Council should aim to identify suitable projects and exploit these funding 
sources where appropriate.   

 
9. Plymouth City Council should lead by example by requiring new 

developments within the Council’s own corporate estate to move beyond the 
policy requirements towards carbon neutral status. 

 
10. All stakeholders would benefit from appropriate Supplementary Planning 

Guidance (SPG) on renewables in relation to the on-site policy.  Plymouth 
City Council’s forthcoming guidance should be informed by examples such as 
Croydon’s SPG15 and the Greater London Authority’s forthcoming publication 
in 2007, both on renewables; and by the latter’s existing SPG on Sustainable 
Construction. 

 
11. The future tightening of Building Regulations will have an impact on the on-

site renewable generation policy in that they will see renewables being 
increasingly required to achieve savings beyond those which energy 
efficiency can economically supply.  The results of current work for the 
Regional Assembly assessing the Regional Spatial Strategy draft policy on 
carbon neutrality will therefore need to be considered in due course to gauge 
the consequences on the on-site generation policy and its implementation. 
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1 Introduction 

1.1 Background 
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‘Climate change is the most severe problem we are facing today’ 
Sir David King, UK Government Chief Scientific Adviser, 2004. 
 

limate change is now widely recognised as one of the biggest threats facing our 
ociety.  Its mitigation through the reduction of greenhouse gas emissions, 
articularly carbon dioxide (CO2), is a key goal within national, regional and local 
nergy policy.1   

 
uildings contribute to nearly half of the UK’s total carbon dioxide emissions and one 
pproach to reduce the impact of future development is to ensure that emissions 
elating to day-to-day energy use by the occupants are reduced as far as possible.  
his has been addressed to some extent by the tightening of Building Regulations to 

mprove the energy efficiency of buildings, but further carbon reduction measures are 
eeded in order to make a significant contribution to UK targets and to ensure that 
ew buildings are fit for purpose in a future where UK CO2 emissions must be 
ramatically reduced.   

he Government has moved to address this by stating in Planning Policy Statement 
2 (PPS22) that “local planning authorities may include policies in local development 
ocuments that require a percentage of the energy to be used in new residential, 
ommercial or industrial developments to come from on-site renewable energy 
evelopments.” 

he emerging South West Regional Spatial Strategy (RSS) aims to encourage this 
y expecting larger-scale developments across the region to “provide, as a minimum, 
ufficient on-site renewable energy to reduce CO2 emissions from energy users of 
uildings constructed on-site by 10%”. 

he use of on-site renewable energy generation to provide these reductions is 
ncreasingly being encouraged by local authorities throughout the UK.  Indeed, 
lymouth City Council has now included an on-site generation policy within its own 
ocal Development Framework (LDF).    

longside on-site renewables, national and regional targets also rely on the 
evelopment of ‘off-site’ non-building integrated renewables such as large scale wind 

arms or biomass power plants to deliver renewable capacity.  The implementation of 
hese depends on many factors, chief among them being the existence of an 
ppropriate energy resource in the area.   

he South West RSS has also proposed regional renewable electricity and heat 
argets for 2010 and 2020 to encourage all renewable energy development.  At 
ounty level, targets have also been agreed for 2010 as a result of the REvision 2010 
tudy. 2   

                                            
 This is further explored in ‘Climate Change: The Impacts and Implications for Plymouth’ by the Climate Change 

orking Group, which outlines views on the impact of climate change and the potential for sustainable energy use as 
hey relate to Plymouth.   
 See http://www.oursouthwest.com/revision2010/
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1.2 Why is this study needed? 
 
The City of Plymouth is currently engaged in an extensive programme of 
development and regeneration.  ‘A Vision for Plymouth’, prepared for the Plymouth 
2020 Partnership (the Local Strategic Partnership), includes plans for the 
construction of new homes, mixed use developments, education, leisure and cultural 
facilities which are likely to result in around 17,000 new homes, up to 42,000 new job 
opportunities and a population rise from 241,000 to 300,000 by 2026. 
 
Sustainability is a key strategic objective in taking this vision forward and the 
Plymouth 2020 Environment & Sustainability Partnership is assisting the Plymouth 
2020 Partnership, and its partner organisations, to develop and implement 
appropriate sustainable development policies and initiatives as an integral part of 
their activities.  These activities will feed into the emerging Sustainable Community 
Strategy, which is due to replace the City Strategy 2004/9, and will be the key to 
delivering a local sustainable community and contributing to national sustainable 
development.  Furthermore, one of the key aspirations sought by the Plymouth Local 
Economic Strategy is towards ‘a city where a genuine commitment to sustainable 
development reinforces a set of unique environmental assets.’ 
 
Renewable energy is seen as an essential component of a sustainable future and 
Plymouth’s LDF includes an explicit commitment to “promoting renewable energy 
and addressing the causes and potential impacts of climate change” and has set 
targets “to ensure 10% to 2010 and 15% to 2016 of energy requirements from all 
large scale developments are sourced from on-site renewable sources”. 
 
This commitment and the related targets are an integral part of the city’s commitment 
to sustainable development and have been subject to widespread consultation.  
However, in order to deliver against them, a more detailed appraisal is required to 
understand how these goals can be translated into practice in Plymouth.  Plymouth’s 
strategic view of the development of renewable energy over the coming years needs 
to be informed by detailed knowledge of the general extent of its renewable 
resources in the city. 
 
The Planning and Regeneration Service of Plymouth City Council has therefore 
commissioned this Strategic Viability Study to inform itself about the real local 
potential, viability and deliverability of renewable energy options within the city, and 
how Plymouth’s spatial planning can influence their implementation and help to 
achieve the renewable energy targets. 

1.3 Aims and objectives 
 
The overall aim of the study is to inform Plymouth City Council, as a planning 
authority, about the potential, viability and deliverability of the various renewable 
energy options available.  The specific objectives of the study are to:    
 

• identify the potential for delivering renewable energy within the city – from 
large-scale ‘stand-alone’ technologies (e.g. large-scale wind and biomass) 
through to building-integrated options (e.g. solar photovoltaics, solar water 
heating and heat pumps)  

 
• provide the Council with practical advice on the deliverability of its renewable 

energy targets in relation to developments across the city 
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• provide the Council with guidance on the design of neighbourhoods and 
developments in relation to promoting energy efficiency and renewable 
energy 

 
In Plymouth, particularly in the context of new urban developments already underway 
and planned, the mix of appropriate renewable energy technologies is likely to be 
weighted more towards on-site (building-integrated) systems.  Therefore, whilst the 
resource assessment in this study considers all renewables and their applications 
both to existing buildings and new development, the work around their deliverability 
will be more focused on on-site applications i.e. those developments that will be 
directly influenced by the LDF policy.  
 

2 Methodology 
 
A detailed methodology of the resource assessment is given in Annex B.   
 
The study also included a stakeholder consultation event held in Plymouth on 14th 
December 2006, to which stakeholders from a range of sectors were invited.  The 
aim of this event was to present the latest findings of the study and invite views and 
comments from the participants.  The outputs of the day were recorded and are 
included in Annex D.   
 

3 Policy context    

3.1 National energy policy 
 
Following the adoption of the UK Kyoto Protocol3 greenhouse gas emissions target of 
12.5% below 1990 levels by 2008-2012, the Government’s energy and planning 
policy has been subject to substantial change. 
 
The 2000 UK Climate Change Programme set out a range of policies and measures 
for meeting the UK's Kyoto Protocol target.  The implementation of renewable energy 
technologies was put forward as a major contributor to reducing carbon emissions, 
the main gas causing climate change.  
 
The UK Government policy on renewable energy was set out in the 2003 Energy 
White Paper ‘Our energy future – creating a low carbon economy’.  One of the main 
goals of this paper was a call for “Cutting greenhouse gases by 60% by 2050, with 
real progress by 2020” through principally a combination of renewable energy and 
energy efficiency. 
 
Progress was to be measured with interim targets including the aim to reduce carbon 
dioxide (CO2) by 20%, and through the Renewables Obligation scheme to generate 
10% of electricity from renewable resources, both by 2010.  In December 2003 the 
Government announced4 its intention to extend the Renewables Obligation to 15.4% 

                                             
3 The Kyoto Protocol was adopted by consensus at the third Conference of Parties (COP3) to the 
Framework Convention on Climate Change held in Kyoto, Japan, in December 1997. 
4 DTI press release, 1ts December 2003. 
www.gnn.gov.uk/environment/detail.asp?ReleaseID=101781&NewsAreaID=2&NavigatedFromDepart
ment=False  
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by 2015.  The White Paper also included the aspiration to provide 20% of the UK’s 
electricity needs from renewable sources by 2020. 
 
According to the Government’s recent Energy Review (2006) just less than 4% of UK 
electricity was generated by renewable resources in 2005. 
 
Where relevant to climate change, planning was recognised as an important area 
where government policy can have major impact upon national, regional and local 
renewable energy developments. 
 
Planning Policy Statement 22, Renewable Energy (PPS22), published in 2004, is 
intended to encourage the development of renewable energy schemes throughout 
England.  This includes schemes in urban as well as rural locations, ranging in size 
from domestic to commercial scale. 
 
Planning Policy Statements set out the Government’s national policies for different 
aspects of land use planning in England. This PPS replaces Planning Policy 
Guidance Note 22 (PPG22) issued in 1993, the annexes issued in 1994 and the 
photovoltaics annex issued in 2002. 
 
As the land use planning system does not extend offshore, the policies do not apply 
to developments for offshore renewables.  Nor does the statement cover combined 
heat and power (CHP) developments. 

3.2 Regional energy policy 
 
The South West Regional Assembly (SWRA) was designated the South West’s 
Regional Planning Body (RPB) on 28 September 2004.  This role has two key 
statutory functions:  
 
• to review and revise the existing Regional Planning Guidance. This was first 

published in 2001 as the RPG10, and is now called the Regional Spatial Strategy 
(RSS). 

 
• to develop a new RSS for 2006–2026. This will set a regional framework for 

development. 
 
At time of writing, the SWRA has submitted a draft RSS to the government, which will 
be subjected to independent testing through the Examination in Public (EiP) process.  
The SW RSS sets out a number of draft policies and targets relating to renewable 
energy: 
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RE1 – renewable electricity target of 506-611MWe for the SW with Devon 
providing 151MWe.  By 2020 a minimum of 850MWe is to be installed 

RE2 – coastal zones and offshore energy target for offshore capacity of 
56MWe by 2010 and 400MWe by 2020. 

RE3 - Renewable Heat Targets 

Timescale   Installed Thermal Capacity (MWth)
2010     100 
2020     500 

RE4 - Meeting the Targets through Development of New Resources 

RE5 - Renewable Energy and New Development target states that larger 
scale developments will be expected to provide, as a minimum, sufficient 
on-site renewable energy to reduce carbon dioxide emissions from energy 
use by users of the buildings constructed on site by 10%. 
 

hermore, Section 3 of the draft RSS - The Spatial Strategy and Guidance for the 
e and Location of Development, includes items within Development Policy G, 
h states that developers, local authorities, regional agencies and others must 
re that their strategies, plans and programmes achieve best practice in 

ainable construction by: 
Requiring that all new and refurbished buildings achieve the requirements of 
BREEAM and Eco-homes, very good standard, or at least Level 3 above 
minimum building standards in the emerging ‘Code for Sustainable Homes’, 
in order to minimise lifetime resource use, energy consumption, water use and 
waste production  
 
Requiring that all larger scale developments and, in particular, urban 
extensions, are designed and constructed to meet the top Level 5 of the 
emerging ‘Code for Sustainable Homes’, including carbon neutrality 
 

e of writing, a study is being undertaken on behalf of the South West Regional 
mbly to examine the feasibility and deliverability of the above ‘carbon neutral’ 
y.  This study will also consider whether RE5 needs amendment or 
cement in the context of Policy G.   

unty level, policies are put forward in the Devon Structure Plan, which was 
n up to interpret RPG10 to the local level.  Also at county level, there have been 

main initiatives in relation to the strategic development of renewables: 

• ‘Renewable Energy in Devon 2004-2007: a Draft Strategy and Action Plan 
for Consultation’5 proposed a way forward with renewables in Devon.   

 
• The ‘REvision 2010’ study, sought to secure greater support for renewables 

within the region by encouraging the adoption of county or sub-regional 
targets for the development of renewable electricity up to 2010.  Devon 

                                       
://www.devonsp.org.uk/docs/renewable-energy.pdf
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County subsequently agreed a target of 151MW.  North Devon has since 
emerged as the first local authority in the region to complete the adoption of 
an on-site renewables policy in major new developments and an overall 
2010 target for renewables in its district.        

3.3 Local energy policy - Plymouth 
 
The RSS forms part of the regional Development Plan devised by local authorities, in 
addition to the Minerals and Waste Development Framework and Local Development 
Frameworks (LDFs).  LDFs set out the local planning authority’s policies and 
proposals for the development and use of land in their area. 
 
Plymouth’s LDF Core Strategy 2006-2021 was submitted in August 2006 and 
provides a spatial expression of the city’s Community Strategy (“Towards a 
Sustainable Community Strategy”), as well the city’s other key strategies.  Two 
policies relate specifically to energy: 
 

 
 

 

 
E
a
 

 

C
 

Strategic Objective 11 – Delivering a Sustainable Environment 
 
“Reducing the consumption of non-renewable sources e.g. fossil fuels, 
land, soil, and minerals in line with national and regional targets” and 
“Promoting renewable energy and address the causes and potential 
impacts of climate change.” 
 
Targets:  “To ensure 10% to 2010 and 15% 2010 to 2016 of energy 
requirements from all large developments are sourced from onsite 
renewable energy sources. 
 
Policy CS20 – Resource Use 
 
“A requirement for developers to demonstrate that they have explored 
renewable energy options and designed their developments to incorporate 
renewable energy requirements. In doing so developers should incorporate
the use of small-scale on-site renewable energy generation a minimum 
requirement of 10% will be set for the period up to 2010, rising to 15% for 
the period 2010 –2016” 
 
“Ensuring building design reduces energy consumption by appropriate 
methods such as high standards of insulation, avoiding development in 
areas subject to significant effects from shadow, wind and frost, using 
natural lighting and ventilation, capturing the sun’s heat, where 
appropriate.” 
 

xamples of other publications relating to sustainable energy strategy in Plymouth 
re as follows: 

• Towards a Sustainable Community Strategy – interim statement 2006-2007, 
Plymouth 2020 the Local Strategic Partnership 

• Climate Change - the impacts and implications for Plymouth,  Climate 
Change Working Group – P2020 Environment and Sustainability Partnership 

• Clean Energy for a Cleaner, Greener, Plymouth - Plymouth Domestic Energy 
Strategy (consultation document) Nov 2006  
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The Domestic Energy Strategy consultation document puts forward six key policies 
and a number of targets: 
 

 
 

Key Policies 
 
1. Build homes to a minimum of Level 3 (Code for Sustainable Homes).  
2. Refurbish homes to achieve a minimum SAP rating of 65.  
3. Consider demolition of homes that cannot achieve a minimum SAP of 65 

in a cost-effective manner.  
4. Provide a clean energy infrastructure for every housing development in 

the city, to include a heat network and CHP.  
5. Develop a community-led ESCO to offer lower-cost energy and develop 

CHP and renewable energy schemes.  
6. Develop a marketing strategy to inform people of the opportunities of 

clean energy, to educate, to promote grants, discounts and other energy 
services and to provide energy advice and information. 

 
Key Targets 

 
• Improve the energy efficiency of the housing stock by 30% over 1996 

levels by 2011  
• Eradicate fuel poverty in vulnerable households by 2010  
• Eradicate fuel poverty by 2016-18  
• Reduce domestic sector carbon dioxide emissions by 16% by 2010 and 30% 

by 2020 against a 1990 base  
• Reduce domestic sector carbon dioxide emissions by 80% by 2050 against 

a 1990 base 

3.4 Looking ahead – a changing policy environment 
 
The recent Stern Report (2006) on the economics of climate change found that 
there is still time to avoid the worst impacts of climate change - if action is taken now.  
Using economic models the report showed that if no actions are taken the overall 
costs and risks of climate change will be equivalent to losing at least 5% of global 
GDP each year, for the foreseeable future. 
 
Earlier this year the government’s Energy Review Report (2006) ‘The Energy 
Challenge’ highlighted the need not only for energy saving measures but also the 
need for distributed energy generation.   
 
A new UK Climate Change Programme was published on 28 March 2006.  This 
followed an extensive review, launched in September 2004, of the existing 
Programme.  The package of existing and new policy measures included is projected 
to reduce CO2 emissions to 15-18% below 1990 levels – the new measures saving 
12 million tonnes of carbon by 2010. 
 
2007 will see some major strategic decisions from the government outlined in the 
forthcoming Energy White Paper.  This will set out government policy on reducing 
carbon emissions and securing supplies in the context of a competitive market – 
including proposals on the nuclear and renewables issues.  The paper will also deal 
with energy efficiency, providing for long-term carbon pricing and reforming the 
renewables obligation.   
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Building a Greener Future - a package of measures for planners and 
housebuilders, which will help to reduce carbon emissions and bring innovation to the 
building industry, was published in December 2006 by the Department of 
Communities and Local Government.  This aimed to put tackling climate change at 
the heart of the planning system and the way in which new homes are built.  The 
package included: 
 

• the launch of the Code for Sustainable Homes (see Section 6.3.3), in which 
the Government has announced its intentions with regard to new housing, for 
which all developments are expected to be carbon neutral by 2016 

 
• a new draft Planning Policy Statement on Planning and Climate Change.  

This sets out how planning, in providing for the new homes, jobs and 
infrastructure needed by communities, should help shape places with lower 
carbon emissions and resilience to the climate change now accepted as 
inevitable.  When finalised, the PPS will supplement Planning Policy 
Statement 1: Delivering Sustainable Development. 

 
• a consultation on a framework for progressively tightening building regulations 

up to 2016 to increase the energy efficiency and reduce the carbon footprint 
of new homes.  The Government proposes to reduce the carbon footprint of 
new housing developments in a three step approach: a 25 percent 
improvement in the energy/carbon performance set in building regulations by 
2010; a 44 percent improvement by 2013; and finally, zero carbon by 2016. 

 
The consultation explores the relationship between the planning system, the Code for 
Sustainable Homes and the Building Regulations in delivering the zero carbon 
targets and asks questions about achievability and what other policy instruments can 
be used to push the agenda forward. 
 
The Department for Communities and Local Government are now completing a 
review of Permitted Development Rights for microgeneration.  This has involved a 
consultation on changes to the General Permitted Development Order and aims to 
ensure that, so far as possible, all microgeneration is exempted from the need for 
planning permission. 
 
 

4 Existing renewable energy installations in Plymouth 
 
Table 1 lists the current known renewable energy installations within Plymouth and 
their approximate capacity.   
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Capacity  

Technology Electricity 
(MWe) 

Heat 
(MWth) 

Location 

Solar water heating   0.057 16 domestic installations at various 
locations & Drake Primary School6

Photovoltaics 0.033   National Marine Aquarium 

Ground Source Heat 
Pumps   0.006 The George Park and Ride building  

Biomass   0.3 Marlborough house tower block  

Hydro 0.425   Crownhill Hydro 

Landfill Gas 5.15   Chelson Meadow Landfill 

Sewage gas 0.165 0.33 Plympton STW 

Wind 0.024   
Plymouth College of Further 
Education & National Marine 

Aquarium 

Total 5.797 0.693   
 
Table 1: Summary of renewable capacity in Plymouth (Dec 2006) 
 
 

5 Renewable resources in Plymouth 
 
A comprehensive assessment of the South West’s renewable energy resources was 
undertaken as part of the REvision 2010/2020 study.  As part of the current study 
similar methods have been used to estimate for each of the technologies the amount 
of resource within, and in the case of biomass, accessible within 40km of the 
Plymouth City Council boundary.  
 
The Plymouth Unitary Area has a renewables resource related more to urban 
applications than to those found in rural locations such as West and Mid Devon.  
Whilst this has the effect of restricting certain resources e.g. large scale wind (due 
principally to planning constraints), it also results in improved opportunities for 
building-integrated technologies such as heat pumps and solar PV/water heating, or 
for technologies requiring large localised heat loads such as combined heat and 
power.          
 
Renewables are normally classed as building-integrated (i.e. microgeneration 
technologies) or stand-alone (i.e. larger scale technologies), although there is some 
cross-over between the two.  They can also be categorised as electricity generating 
technologies or as those generating heat or cooling.  This section considers all 
categories of renewables and the estimated resources in Plymouth.7   

                                             
6 Information sourced from the Clear Skies grant programme.  Each domestic installation assumed to be an average 
of 2.1kWth 
7 For more detailed descriptions of the renewable technologies and fuels, the reader is advised to visit the DTI 
Renewables website http://www.dti.gov.uk/energy/sources/renewables/index.html or the London Renewables Toolkit: 
http://www.london.gov.uk/mayor/environment/energy/docs/renewables_toolkit.pdf
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In assessing the resource, the approach taken typically involves quantifying the 
technical resource, to which technical and physical restraints are then applied to 
establish the accessible resource.  Further institutional and economic restraints will 
then dictate the proportion that is realisable.   
 
The technologies listed below were found to warrant a more detailed resource 
assessment: 
 

• Onshore wind 
• Biomass – (forest residues, energy crops and clean waste wood) 
• Energy from waste (EfW) 
• Solar photovoltaics 
• Solar water heating 
• Wave and tidal 
• Heat pumps 
 

As the focus of this report concerns on-site generation, the capacity that is likely to 
be realised will link directly to the amount of new development planned for the city.  
The LDF sets out the intention to develop around 1,000 houses per year up to 2016, 
and then 1,450 a year up to 2026.  This results in around 17,000 dwellings in total for 
this period.    
 
A summary of the accessible resource is presented below, with the detailed 
methodology, results and maps included in Annexes A & B. 
 
 

Technology or fuel 
source 

Equivalent installed 
capacity (based on 

accessible resource) 
(MW) 

Notes 

Forest/Woodland Residues 3.1 

Energy Crops 171 
Assumes a 40km capture radius 

Municipal & Industrial 
Waste  10.2 

 

Landfill Gas 5.2 Nominal output from Chelson 
Meadow 

Sewage Gas 0.5  

Onshore Wind 65.4  

Small / Micro Hydro 0.4  

Solar Photovoltaic  16.8 
Considers housing only. 
Comprises 13.5MW from 

existing housing and 3.2MW 
from future new build 

Microwind 13.6  

Total electricity 286.2  

 
Woodland (Sawmills) 0.2  

Solar water heating 23.5 
Considers housing only. 
Comprises 18.9MW from 

existing housing and 4.5MW 
from future new build 

Heat pumps 79.4 Estimated from number of 
future new build housing 

Heat from CHP 368.6 
Assumed to be double the 

electrical output of CHP from 
energy crops & waste 

Total heat 471.7  
 

Table 2: Summary of accessible renewable resource in Plymouth 
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The above accessible resource figures have been derived by using a range of 
assumptions and estimations and are primarily aimed at providing an idea of the 
relative potential contributions from each technology.  Some of these are more 
definable than others e.g. municipal and industrial waste is a more quantifiable 
resource than solar PV, which is dependent on the number of existing and future 
buildings that could accommodate systems.  The proportion of these resources that 
will actually be implemented is dependent on numerous factors and has not been 
estimated, although the principal driver will be the on-site renewables requirement for 
new development. 
 
Existing and planned housing development only has been assessed in estimating the 
resource for the solar technologies and heat pumps.  A lack of data on the range of 
building sizes, types and uses for both existing and planned non-residential 
development makes it difficult to produce meaningful figures in estimating the 
potential resource.  This resource is likely to be smaller than for housing, but will 
nevertheless comprise a significant proportion.  
 
 

6 On-site renewable generation within new developments 

6.1 ‘MertonRule’ policies 

6.1.1 Policy development 
 
Commonly known as the ‘MertonRule’8, the London Borough of Merton was the first 
to adopt a renewable on-site generation policy in 2003.  This requires a 10% 
contribution to energy use through on-site renewables as applied to all new non-
residential development above 1,000m2.  As a result of Merton’s lead, and the 
recommendations in PPS22, many local authorities are now following suit.   
 
A recent survey by the Town and Country Planning Association (TCPA)9 has 
concluded that over 170 local authorities across the UK are working up policies to 
require developers to generate clean, safe energy on-site in new developments.  Of 
these, 80 councils have so-far developed target-led policies in line with Merton.  The 
replacement of UDPs by Local Development Frameworks (LDFs) by 2007 will 
increasingly see the inclusion of prescriptive on-site renewable generation policies for 
new developments.10

 
Although policies do vary significantly across local authorities, the policy 
requirements for most local authorities, including Merton, are evolving to include 
higher percentages (North Devon and Kirklees have adopted targets of 15% and 
30% respectively); are applicable to all larger-scale new development, including 
domestic; and are tending to express the proportional reduction requirement in terms 
of calculated CO2 emissions for the development rather than energy consumption.    
 
The South West draft RSS includes policy RE5 as follows: 
                                             
8 Further details on Merton’s experience regarding their policy and its implementation can be found at 
http://themertonrule.org/  
9 http://www.tcpa.org.uk/climate_change_files/20060724-LA_Survey.pdf
10 See also http://www.tcpa.org.uk/press_files/pressreleases_2006/20060208-Renewables_Guide.pdf - 
Implementing PPS22 - Guidance for preparing renewable energy planning policies in development 
plan documents - TCPA 
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RE5 Renewable Energy and New Development 
 
Larger-scale developments will be expected to provide, as a minimum, sufficient 
on-site renewable energy to reduce CO2 emissions from energy use by users of 
the buildings constructed on site by 10%. Developers will be expected to 
demonstrate that they have explored all renewable energy options, and designed 
their developments to incorporate any renewable energy requirements. Individual
Local Planning Authorities may use lower thresholds for what constitutes a larger-
scale development and set higher percentages for on-site generation, taking into 
account the impact on initial and lifetime affordability of homes. 
 

he Revision 2020 study refers to the ODPM PS2 definition of major development 
i.e. larger-scale developments) used for reporting general developments as follows: 

• For dwellings, the development of 10 or more dwellings or sites of more than 
0.5 ha, if the number is not given; 

• For all other uses, where the floor space will be 1,000 square metres or more, 
or the site is 1 ha or more.  Floor space is defined as the sum of floor area 
within the building measured externally to the external wall faces at each 
level.  Basement car parks, rooftop plant rooms, caretaker’s flats etc should 
be included in the floor space figure 

heMertonRule 10%(+) Renewable Energy Policy Briefing11 cites the London 
orough of Croydon as having the ‘best current example’ of this type of policy:  
London Borough of Croydon Policy EP16 
The Council will encourage all developments to incorporate renewable energy, but 
will require proposals for non-residential developments exceeding 1,000 square 
metres gross floorspace, and new residential developments comprising 10 or 
more units, whether new build or conversion, to incorporate renewable energy 
production equipment to off-set at least 10% of predicted carbon emissions, 
except where: 
 

a) the technology would be inappropriate; 
b) it would have an adverse visual or amenity impact that would clearly 

outweigh the benefits of the technology; and 
c) renewable energy cannot be incorporated to achieve the full 10%. 

 
Where the 10% requirement cannot be achieved on major developments, a 
planning obligation will be sought to secure savings through the implementation of 
other local renewable energy schemes. 
 

he briefing goes on to suggest that the Croydon policy above contains the eight 
riteria essential for a prescriptive policy: 

1. It includes the word “Require” or “Expect”.  
2. It states it is for “new build or conversion” – to catch change of use in 

regeneration areas  

                                            
1 See http://www.merton.gov.uk/briefing_note_lbmerton_10percent.pdf
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3. It is for the combined floor space of commercial and residential. 
4. It establishes the floor-space and residential unit number threshold. 
5. It states it is for on site renewable energy equipment 
6. It sets the % target – in this case 10%. 
7. It is for the “predicted energy/ CO2 usage” - It is not acceptable to build and 

monitor and then retrofit the renewables. 
8. It says to provide “at least 10%” - which means that a higher target can be 

required if technically feasible and financially reasonable.  
 
The mention of “renewable energy equipment” negates the use of imported ‘green’ 
energy, which, apart from being an impermanent arrangement, is often just a form of 
carbon offsetting or double accounting on existing generation such as hydro.  
 
The key rationales for adopting the policy were not just to lower CO2 but also to 
stimulate the micro-renewables economy, address fuel poverty, and lower energy 
bills for businesses – all of which can only be done if the equipment is installed on-
site.  
 
It should be noted that the Regional Spatial Strategy allows scope for individual Local 
Planning Authorities to impose tougher standards in their local areas (i.e. by reducing 
the threshold for what constitutes a ‘larger-scale development’, or setting higher 
percentages for on-site generation).  

6.1.2 Should policies refer to reductions in energy consumption or carbon 
emissions? 

 
As Plymouth’s current policy refers to a proportion of “energy requirements” from all 
large scale developments being sourced from on-site renewable sources, it is 
recommended that this be revised to relate instead to CO2 emissions, which is in line 
with the RSS policy RE5.  
 
As given in the Revision 2020 study, the advantages of linking the target specifically 
to carbon reduction are that: 
 

• it fits with existing methods for assessing sustainable construction 
• it fits with the central aim of the Energy White Paper to reduce CO2 and put 

UK on a path to a 60% cut in carbon emissions by 2050 
• it provides better linkages to the energy hierarchy and broader sustainable 

energy policy - aim to reduce CO2 
• not all energy is equal – grid electricity produces twice as many carbon 

emissions per kWh than mains gas 
• it (rightly) gives greater credit to electricity renewables as they will save more 

carbon 
• it would avoid anomalies such as all-electric heating, and the use of inefficient 

heat pump systems which can actually increase CO2 (as opposed to the use 
of well designed heat pump systems which certainly do reduce carbon 
emissions) 

  

6.1.3 What is meant by ‘on-site’ renewable generation? 
 
‘On-site’ generation in terms of renewable energy in new developments usually refers 
to building-integrated renewable energy technologies employed on, and designed as 
an integral part, of the development site.  In terms of policy compliance, on-site 
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renewables will reduce carbon emissions from energy use for servicing new buildings 
and will exclude energy used for transport, or embodied energy in materials.  
Technologies commonly include heat pumps, solar PV, solar water heating, wind and 
biomass.  
 
Some caution is advised in using the term ‘microgeneration’ as there can be some 
instances where an appropriate ‘on-site’ system does not fall into this category.  
Examples of this include larger wind power, where a medium/large scale turbine 
could potentially supply a new industrial estate, or larger biomass, where a large 
scale unit could provide district heat for a new residential development.  Neither of 
these could easily be classified as microgeneration.  
 
Grey areas may exist in some less-common situations.  For example, in the case of a 
new development designed to tap into an existing adjacent renewable energy source, 
such as landfill gas or a biomass heat network.  Another situation may be where a 
wind turbine is designed for a particular development, but located ‘off-site’ in order to 
access better wind speeds – the question may arise whether, in order to qualify, it 
should supply the development directly via ‘private wire’ or whether straightforward 
grid connection is acceptable.  Generally, the installations would need to 
demonstrate additionality in terms of renewable capacity, but would need to be dealt 
with on a case-by-case basis at the planning authority’s discretion.           

6.1.4 How is the policy implemented? 
 
In broad terms, the policy will be implemented by a range of council roles including: 
 

• Development Control – promotion of policy and negotiation with applicants 
with respect to how they may achieve compliance 

• Planning Strategy – identification of opportunities within AAPs and ensuring 
design & master planning work considers renewables at an early stage 

• Building Control - monitoring the technical details of how the planning 
decision is carried forward into the development 

• Planning Committee Members 
 

Building Control Officers have a major role in implementing this policy and will need 
to verify the baseline CO2 emissions of the development and the contribution of the 
proposed renewable technologies in achieving the required reduction.  Looking 
again to the London example, a useful resource is the London Renewables Toolkit, 
which aims to assist planners and developers in doing both.   
 
The Toolkit lists a number of energy consumption benchmarks for a range of building 
types, which can easily be converted into CO2 emissions.  Also listed are alternative 
methods that developers may need to employ where these benchmarks cannot be 
used.  The Toolkit then describes in detail how to calculate the contributions of each 
renewable technology that may be proposed.         
 
Depending on the size of development, it may be the case that the developers and/or 
local authority will need to employ the services of specialist consultancies to provide 
impartial advice or evidence that the development meets the policy criteria.  For the 
local authority, this will also depend on the capacity and resources of Building Control 
staff that are deemed to be feasible in implementing this policy.   
  
The TCPA survey mentioned earlier in this section found that around 80% of 
authorities intended to produce supporting guidance (Supplementary Planning 
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Documents) to assist with implementation.  The authors suggest that this may well 
reflect the lack of weight given by Development Control, but also the fact that 
although central government was generally supportive, many felt that policy and 
guidance was not effective enough. 
 
An example of existing Supplementary Planning Guidance (SPG) is Croydon’s 
SPG15 on Renewable Energy12.  The Greater London Authority has also published 
an SPG on Sustainable Construction (May 2006) and is currently preparing a new 
SPG on Renewable Energy for publication in 2007.  
 
Note – an information website for local authority planners and councillors 
dealing with planning applications for renewable energy developments is now 
available at: http://www.planningrenewables.org.uk
 

6.2 Major barriers to progress 
 
Table 3 below lists the more common barriers that have been encountered in 
progressing on-site renewable generation policies. 
 
Barrier Reason Ways to overcome? 

Limited local authority 
resources 

Extra time and skills will be needed 
by Building/Development Control 
staff in processing applications and 
monitoring compliance. 

Provide training for staff. 
Outsource planning application 
assessments. 
Consider appropriate wording of 
policy to ensure post-construction 
compliance. 

Legality 

Some concern has been expressed 
over the legality of on-site 
renewables policies along with fears 
of whether it would stand at a 
planning inquiry.  

PPS22 and successful 
implementation of policies by some 
local authorities and the Merton 
precedent have now removed this 
barrier.  However, in setting an on-
site percentage, the issue of placing 
an ‘undue burden’ on developers 
still needs to be considered. 

Lack of proven 
exemplars 

On-site renewable policies have 
only been in force since 2003 – 
although many developments are 
now in planning, few have actually 
been completed. 

Learn from case studies of 
successful developments as soon 
as they become available (see 
Annex C)  

Poor working 
relationships between 
developer/planner 

Discussions between developers 
and planners have, in the past, 
started at a later stage in the 
development, by which time 
changes are more difficult to 
implement.  

Form good working relationship with 
developers and other stakeholders – 
begin discussions at the earliest 
feasible stage. 

Additional capital costs of 
development 

Renewable on-site generation 
technologies generally add 
additional costs to developments, 
with the possibility of deterring 
developments in the locality. 

Potential to off-set these costs 
through lowering (public) land-sale 
values or increasing market value of 
development. 
Also the perceived additional costs 
are often more than actual additional 
costs. (see Section 6.5.2) 
Target developments where there is 
more interest in lower running costs 
(or whole-life costs) e.g. social 
housing 

Lack of options in 
operation/management of 

Developers often have little or no 
involvement in developments once 

Consider formation of Energy 
Service Companies (ESCOs) or 

                                             
12 Available at http://www.croydon.gov.uk/environment/dcande/UDP/spgs/renenergy.pdf
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renewable technologies 
post construction. 

constructed.  Some renewables may 
require operational management 
throughout their life e.g. biomass 
heating/CHP.  

other long-term maintenance 
arrangements. 

Conflicts between 
policies 

For example, the need for affordable 
housing and pressure to reduce 
build costs. 

In this case, consider the lower 
whole-life costs associated with 
renewables and the potential to 
reduce fuel poverty. 

Environmental impacts & 
public perception 

For example, visual and noise 
impact limitations on wind power in 
urban areas; biomass fuel transport 
impacts. 

Undertake renewable resource 
assessments to identify sites or 
development types more favourable 
to on-site renewables.  General 
awareness raising of the benefits of 
renewable energy. 

Phasing of large-scale 
developments 

Very large scale developments may 
require renewable energy 
infrastructure to be incorporated at 
different phases of the development.  
This may cause problems in policy 
compliance in terms of monitoring.  

 

 
Table 3: Common barriers to implementation of on-site generation policy 
 
As seen in Section 5 and Annex A, Plymouth also faces certain barriers in relation to 
its renewable resources due to an urban environment and limited city boundaries.  
These comprise wind, which is constrained by lower urban wind speeds and planning 
issues, and biomass, which, for wider implementation, would need to draw in 
resources from neighbouring districts.    
 

6.3 Energy efficiency and on-site renewable generation 

6.3.1 Building Regulations  
 
Energy efficiency measures within buildings are often the ‘low-hanging fruit’ of energy 
saving when compared to renewables and feature at the top of the energy 
‘hierarchy’, which, using the Mayor of London’s example, can be summed up as: 
 
1. Use less energy (Be Lean) 
2. Use renewable energy (Be Green) 
3. Supply energy efficiently (Be Clean) 
 
The latest revisions to Part L of the Building Regulations (2006) are expected to 
reduce carbon emissions by some 20% of those from Part L 2002, and there is now 
scope to meet these requirements using a combination of renewables and energy 
efficiency measures.  However, on-site renewable generation policies will also need 
to be satisfied and will normally require developers to increase the contribution from 
renewables.   
 
Currently, the policies will also tend to encourage Part L energy efficiency 
requirements to be exceeded.  Generally, energy efficiency measures are cheaper to 
implement in new-build than on-site renewables.  By maximising the energy 
efficiency of a site, total energy demand will be less and hence less on-site 
renewables are needed to meet a specific proportional requirement.  Looking at this 
another way, a greater percentage of the demand can be met using a fixed on-site 
generation capacity.  However, the potential for additional energy efficiency within 
new development is limited due to the high building fabric standards already 
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achieved by current Building Regulations.  This will be determined by economics, 
once the feasibility of various scenarios has been assessed.   
 
Developers therefore have an incentive to limit costs by first considering maximising 
energy efficiency over and above the Part L minimum requirements and then using 
on-site renewable generation to achieve the required percentage.  This is especially 
relevant in the case of low or zero carbon developments, where, for example, zero-
heating may be a viable option through the use of ‘super’ insulation.   
 
However, future revisions to the Building Regulations will see increasingly tighter 
controls on dwelling carbon emissions, with the Government proposing a three step 
approach as mentioned in Section 6.3, i.e. a 25 percent improvement by 2010; a 44 
percent improvement by 2013; and finally, zero carbon by 2016.  Energy efficiency 
measures will therefore increase until they reach a point where their implementation 
becomes uneconomic for the relatively small energy saving achieved (the law of 
diminishing returns).  The remaining savings will therefore need to come from the 
non-space heating energy demand of dwellings, which is predicted to grow in the 
future mainly through the increasing use of electrical appliances.  Subsequently, on-
site renewable electricity will be increasingly important as the zero carbon 
requirement approaches. 
 
For dwellings especially, this gradual tightening of Building Regulations will have an 
impact on on-site renewable generation policies in that the percentage requirement 
under the policy will, in any case, tend to be achieved under the Regulations, thus 
rendering the policy obsolete.  As indicated above, this is because there will be a 
need with future Building Regulations to achieve savings beyond those which energy 
efficiency can economically supply, and which can only be met by on-site 
renewables. 
 
The results of the current work assessing the RSS draft policy on carbon neutrality 
(see Section 3.2) will therefore need to be considered in due course to gauge the 
consequences on on-site generation policies and their implementation.   

6.3.2 Energy efficiency measures and CHP 
 
Energy efficiency measures can be adopted at the earliest design stage by including 
Passive Solar Design (PSD), which can minimise dependence on artificial heating, 
cooling and lighting by careful orientation of buildings, choice of materials, nearby 
vegetation and the appropriate design of elevations.   
 
Energy efficiency design is also achieved by increasing the insulation, improving the 
air-tightness of buildings and employing heat recovery in ventilation systems in order 
to reduce heat losses.  A range of options can be considered such as super 
insulation, high thermal mass construction and triple glazing. 
 
Combined Heat and Power (CHP) can be regarded as an energy efficiency measure, 
when powered with fossil fuels, or as a renewable measure in the case of biomass.  
Compared to conventional heating systems, even gas-powered CHP offers 
significant CO2 savings (typically 25-30%) on suitable developments.  With respect to 
its on-site renewables policy, the London Borough of Merton takes the view in its 
‘10% policy briefing’ that it is not justifiable to demand 10% savings via renewables in 
this case.  Instead it would tend to impose a lower figure, possibly 5% CO2 reduction, 
but through on-site renewable electricity generation (CHP units would tend to supply 
a site’s hot water requirements, negating the need for solar water heating).            
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6.3.3 Best practice standards 
 
Apart from Building Regulations (taken as the minimum standard), other standards 
exist for buildings that deal with energy use: 
 
The EcoHomes standard uses a system of credits for different aspects of housing 
development and is categorised as Pass, Good, Very Good and Excellent.  Energy 
(and CO2) is only one of a range of weighted factors which include materials, site 
ecology, access to amenities etc.  Because the overall rating is determined by the 
weighted average of all the factors, and is heavily influenced by site and design 
factors, it is not always clear as to what specific level of energy performance will be 
achieved by a given rating.     
 
The Standard Assessment Procedure (SAP) is the Government’s recommended 
system for the energy rating of dwellings and is used in part to fulfil the requirements 
of the Building Regulations.  The latest version of SAP now takes into account certain 
on-site renewables within the assessment, and provides a score of 1 – 100+, where 
ratings over 100 indicate carbon neutrality or ‘negative’ carbon emissions. 
 
BREEAM (Building Research Establishment Environmental Assessment Method) is 
the non-domestic version of EcoHomes and uses a similar methodology.  Similarly to 
EcoHomes, ratings may not necessarily reflect a specific level of carbon performance 
due to the range of areas assessed.  For example, heat pumps may score less on 
BREEAM assessments because of their electricity consumption – even though they 
may result in significant carbon savings over a gas boiler. 
 
Concerned specifically with energy use, the Energy Saving Trust has its own 
‘Good’, ‘Best’ and ‘Advanced’ practice standards for homes and is keen to promote 
and encourage the adoption of the Best practice standard as the main standard to 
implement.  This standard provides a 25% improvement in energy efficiency (i.e. CO2 
emissions) compared to Building Regulations, with the Advanced standard providing 
a 60% improvement.  The standards use a similar approach to the Building 
Regulations in that they relate to the CO2 Dwelling Emission Rate (DER) of a 
dwelling in order to allow a certain amount of flexibility in energy performance design 
– see box below.  The standards are informing the development of the Code for 
Sustainable Homes. 
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The Energy Saving Trust best practice standard offers a degree of flexibility as it 
can also be used to help housing professionals to meet any 10 per 
cent renewables targets. Within the 25 per cent carbon saving that is required 
for best practice there are prerequisite energy efficiency requirements which on 
their own contribute around half of the carbon saving required. The developer or 
designer is then free to choose between additional energy efficiency measures 
and on-site renewables, so long as the 25 per cent carbon savings are achieved. 
 
This approach has a number of benefits over and above just setting an increased 
renewables target: 
 

• It guarantees that energy efficiency measures are implemented first.  
• It does not bias markets towards a particular technology.  
• It allows the builder to select the most cost effective means of meeting the

target.  
• It provides greater flexibility that may be required as a result of different 

site conditions.  
• Encourages the use of renewables.  
• Provides clearer guidance on energy efficiency requirements for 

developers.  
 

he Code for Sustainable Homes13, launched in December 2006, is a voluntary 
nitiative by Government and Industry to actively promote the transformation of the 
uilding industry towards more sustainable practices by requiring buildings that use:  

• energy resources more efficiently; 
• water resources more efficiently; 
• material resources more efficiently; and 
• practices and materials designed to safeguard occupants' health and well 

being. 

lthough assessment against the code is voluntary, builders are being encouraged to 
ollow the principles set out in the code as Government intends to make code 
ssessments mandatory in the future.  The Code proposes to establish a ‘green star’ 
ating with 6 levels of achievement.  The energy element of levels 1-5 will relate to a 
pecific percentage improvement over 2006 Building Regulations as seen in Table 4 
elow.  Level 6 will represent carbon neutral dwellings.    

                                            
3 http://www.planningportal.gov.uk/uploads/code_for_sust_homes.pdf
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Table 4: Code for Sustainable Homes rating system 
 
 
The important point to note about the above standards is that they may not all 
necessarily comply with a local on-site renewable generation policy.  Compliance will, 
in most cases, need to be demonstrated as a separate exercise.    
 

6.4 Site characteristics and their suitability for on-site renewable 
generation 

 
The range of renewable technologies available, and the different types and scales of 
development to which they can be applied in relation to an on-site renewables 
requirement, means that there is no ‘one size fits all’ solution.  However, the 
experience of policy implementation in London suggests that, if considered at the 
earliest stage of a development, there will be very few proposals where a 10% on-
site renewables policy cannot be enforced due to it being unviable.  Plymouth’s 
limitations with regard to its wind and wood fuel resource (see Annex B) are similar to 
the situation in London.     
 
There are certain general characteristics of a development that may particularly 
favour certain types of on-site renewables.  These relate to characteristics of the 
proposed development e.g. density, and to the nature of the development site itself 
e.g. location.  In certain cases, these characteristics may facilitate higher proportions 
of carbon reduction than those required by a 10% policy and opportunities may 
therefore exist for a more challenging target such as zero carbon development.            
 
These characteristics are considered below: 

6.4.1 Location 
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The location of a site is rarely chosen for its renewable resources and a 10% on-site 
renewables policy is not likely to change this.  Technologies with less-constrained 
resources such as solar, small-scale wind and heat pumps can still deliver in most 
locations.  However, the following locational characteristics may further assist in 
meeting or exceeding the requirement:     
 

• Existing areas earmarked for specific development – these can offer the 
potential to plan ahead and gain access to additional funding or resources 
e.g. regeneration areas.  Plymouth currently has nine Area Action Plan areas  

 
• Appropriate geographical features – these can include higher wind speeds, a 

clear southerly aspect (for solar), close proximity to bodies of water (for heat 
pumps) or sources of biomass e.g. close to woodland or wood processing 
plants.  The maps and resource assessment presented in Annexes A & B 
assess these types of features.  

 
• Areas of low land value – depending on what is to be built, low initial land 

values create the potential to offset the additional costs of renewables 
 
• Proximity to an existing low carbon heat source – this would typically be an 

existing CHP plant or district heating network.  For longer-term reasons, the 
feasibility of installing appropriate site energy infrastructure in anticipation of 
future developments should be assessed. 

6.4.2 Scale 
 
The scale of a development is an important factor in establishing what is viable in 
terms of on-site renewables.  ‘Economy of scale’ is the obvious consideration, where 
cost per kilowatt tends to decrease with larger installations.  This can apply to micro-
generation, such as PV (where savings are made through bulk buying) or to 
applications such as CHP, where larger heat demands tend to make this a more 
viable option.      
 
Larger-scale developments also provide increased flexibility over site layout e.g. 
locating a wind turbine, and in the potential for mixed-use, shared infrastructure and 
shared services e.g. biomass heating via a heat network.  Small scale developments, 
however, may also offer certain advantages.  These include less complex delivery 
and easier post-construction monitoring of compliance with policy requirements. 

6.4.3 Land use and form of development 
 
High building density within developments can be a key characteristic in facilitating 
certain types of on-site renewables, as shared infrastructure and services are more 
likely to be employed and can offer the potential for heat networks through 
community heating.  Conversely, lower densities may favour solar technologies, 
where greater amounts of southerly-orientated unshaded roof space may exist.     
 
The mix of buildings and their end-use also impacts on what can be achieved with 
on-site renewables, although again this is very site-specific.  Energy demand and 
how it is used will define a load profile which can potentially be matched to certain 
technologies. 
 
Mixed-use developments which incorporate housing, commercial/industrial or public 
buildings will tend to have a more even load profile than a purely residential 
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development i.e. the demand will be spread more evenly over a 24-hour day rather 
than the morning and evening ‘peaks’ that are associated with the domestic sector.  
This is important for biomass heat and CHP, where a fairly constant base-heat load 
(or summer cooling load if necessary) favours the economics.  Hospitals, 24-hour 
industrial processes and swimming pools are particularly suited to generation that 
requires a constant energy demand.   
  
Commercial developments may be particularly suited to solar technologies, where 
demand is mostly throughout the daylight hours.  However, in the case of PV, this will 
depend on the relative financial value of avoided mains electricity imports (by PV 
generation) against that of exported electricity.  Currently, each kWh of on-site 
renewable electricity generation which results in the avoidance of an equivalent 
amount of imported mains electricity will have a greater value than each kWh of 
renewable electricity exported.        
 
Mixed-use developments can also involve a range of stakeholder partners which can 
bring advantages in the funding and application of on-site renewables.  
 
The London Renewables Toolkit includes ‘Rules of Thumb’ that apply to renewable 
sources for a range of development types such as housing, retail units, offices, 
schools and industry.  These are reproduced in Table 5 below. 
 
Note - ‘Rules of Thumb’ by their nature, only provide simplified routes to solutions 
and more detailed investigations are necessary before final conclusions can be made 
in any particular situation. The following rules must be seen in this light. 
 
 
Development type Rules of thumb 
CENTRAL RETAIL 
BLOCK 
 

 
Ground sourced heating is likely to be able to provide the highest renewable 
contribution at least cost, with ground cooling also possible. 
 

SMALL RETAIL UNIT 
 

 
Due to location issues, ground sourced heating may be the only possibility. 
 

PRESTIGE OFFICE 
 

 
Ground sourced heating and cooling, possibly in combination, are likely to provide the 
least cost renewable contribution, unless PV cladding could be used to replace an 
expensive façade. A 10% contribution to energy demand can be made by a combination 
of ground sourced heating and cooling at just over 3% of capital cost. Assuming PV 
cladding is replacing an expensive façade the cost increase is calculated at 1.5% and 
could be even less depending on the material being replaced. 
 

STANDARD OFFICE 
 

 
Biomass heating, if a suitable fuel supply and storage area are available, could be the 
cheapest option, with ground sourced heating also low cost. A wind turbine could 
provide a low cost renewable source, if there is space and an adequate wind regime 
available. A 10% contribution to energy demand can be made by ground sourced heating 
at less than 2% above base build capital costs. 
 

STANDARD INFILL 
NATURALLY 
VENTILATED OFFICE 
 

 
Biomass heating, if a suitable fuel supply and storage area are available, or ground 
sourced heating are the cheapest options. Several technologies are very likely to be 
technically feasible. Ground sourced heating can provide a 10% contribution to energy 
demand at less than 1% above base build capital costs. 
 

INDUSTRY 
 

 
A wind turbine, if there is space and an adequate wind regime available, can be the 
cheapest option, alternatively biomass heating, if a suitable fuel supply and storage area 
are available, and ground sourced heating can be low cost. Solar water heating could 
be viable if the particular building use has high hot water demand e.g. for washing. Wind 
is the least cost option if available, costing just over 1% above base build for 10% of 
energy demand met. Biomass heating can provide nearly 20% of energy demand at 3% 
above base build capital costs. 
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WAREHOUSE AND 
DISTRIBUTION 
 

 
A wind turbine, if there is space and an adequate wind regime available, can be the 
cheapest option, alternatively ground sourced heating could be used at reasonable 
cost. 
 

 
HOTEL 
 

 
Ground sourced heating is likely to be the cheapest renewable source, with a 
combination of solar hot water and ground cooling also reasonable. PV cladding, if 
used to replace an expensive façade, could also provide a contribution. Ground sourced 
heating or biomass CHP, when more widely available, provide at least 10% of energy 
demand at less than 1.5% above base build capital costs. Solar water heating can 
provide 5% of energy demand at less than 1% above base build capital costs. 
 

CARE HOMES AND 
SHELTERED HOUSING 

 
Biomass heating, if a suitable fuel supply and storage area are available, could be the 
cheapest option, with ground sourced heating also low cost. With a high demand for 
how water, solar water heating would be viable also. 
 

MEDIUM DENSITY 
HOUSING, SUBURBS 
 

 
Solar hot water systems on individual houses are likely to be the easiest. However, a 
stand-alone wind turbine could provide the lowest overall cost renewable source, if there 
is space away from the houses and an adequate wind regime available. Solar water 
heating gives more than 10% of total energy demand at 1.3% above base build capital 
costs. 
 

MEDIUM DENSITY 
HOUSING, INFILL 
 

 
Solar hot water systems are likely to be the cheapest option, as long as adequate roof 
space is available. Individual ground sourced heating systems are also a reasonable 
option. If communal heating is to be installed, biomass heating becomes viable, as long 
as a suitable fuel supply and storage area is available. 
 

RESIDENTIAL TOWER 
 

 
If communal heating is to be installed, biomass heating is cheapest, as long as a 
suitable fuel supply and storage area is available. Communal solar hot water is a further 
reasonable cost option. 
 

PRIMARY OR 
SECONDARY SCHOOL 
 

 
A stand-alone wind turbine could provide the lowest overall cost renewable source, if 
there is space and an adequate wind regime available. Biomass heating is also a viable 
option if there is a suitable fuel supply and storage area are available, as is ground 
sourced heating. More than 10% of energy demand is possible from ground sourced or 
biomass heating at 0.9 - 1.9% above base build capital costs. Wind could provide 15% of 
energy demand at 0.4% above base build capital costs. 
 

SPORTS CENTRE / 
HEALTH CLUB WITH 
POOL 
 

 
A stand-alone wind turbine could provide the lowest overall cost renewable source, if 
there is space and an adequate wind regime available. A solar hot water system can 
also provide the necessary contribution at low cost. Biomass heating is a viable option if 
there is a suitable fuel supply and storage area is available. 
 

 
Table 5: ‘Rules of thumb’ for a range of development types (taken from London Renewables Toolkit) 

 

6.4.4 Ownership and occupancy 
 
Sites under public ownership harbour the opportunity to exceed the policy 
requirement in a number of ways, including: 
 

• conditions of sale that may be imposed by the council (see Section 7.2) 
• opportunities for multi-sector partnerships 
• opportunities on council corporate estate 
 

The end-use of a building and its occupants may also impact the viability of on-site 
renewables.  Organisations, such as housing associations, local authorities and 
health authorities, with a particular interest in the more attractive whole life costs and 
lower running costs of certain technologies, will tend to be more acceptable of the 
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associated higher capital costs.  They may also be more willing to take on the 
operational management of those systems (or set up and ESCO) where such 
requirements exist e.g. biomass heat or CHP.  Alternatively, the maintenance-free 
nature of heat pumps may be an additional incentive.   
 
The Housing Corporation currently requires all new social housing to be built to 
EcoHomes ‘Very Good’ standard.  This will further incentivise Registered Social 
Landlords (RSLs) to consider renewable energy options as a way of reducing carbon 
emissions. 
   

6.4.5 Technology mix 
 
As seen above, the particular mix of technologies that may be appropriate to a 
development varies considerably due to a multitude of factors and should be 
considered on a site-specific basis.  Many of the issues relating to the site 
characteristics already described will apply.   
 
In meeting the 10% requirement, there may be options to install a large number of 
smaller renewable energy systems (such as solar water heating on individual 
buildings) or a small number of larger systems (such as one or more biomass 
community heating systems).  It may also be the case that not all buildings in a 
development are served by renewable energy systems.   
 
The Energy Saving Trust’s publication CE190 “Meeting the 10 per cent target for 
renewable energy in housing – a guide for developers and planners (2006 edition)”14 
attempts to demonstrate the possibilities of using different types of technologies to 
meet a 10% target.  This uses calculated baseline CO2 reference data for a range of 
housing types built under Part L 2006 building regulations, shown in Table 6.   
 
 

Dwelling type  

Top floor flat Mid-terraced End-terraced Semi-
detached Detached 

Energy 
requirements 
(kWh/yr) 

8,456 9,443 10,103 11,205 13,233 

CO2 
emissions 
(kgCO2/yr) 

2,142 2,452 2,580 2,871 3,396 

 
Table 6: Energy requirements and CO2 emissions of Part L 2006 new housing (source: Meeting the 10 
per cent target for renewable energy in housing – a guide for developers and planners; 2006 edition; 
CE190; Energy Saving Trust) 
 
 
The study uses these and other assumptions to demonstrate possible combinations 
of technologies to meet the 10% requirement as applied to three scales of residential 
development, with varying proportions of dwelling types.  Table 7 summarises the 
examples given.  Full assumptions are given in CE190. 

                                             
14 Available at:  http://www.est.org.uk/uploads/documents/housingbuildings/CE190%20-
%2010%20per%20cent%20guide.pdf
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Large development scenario – 100 dwellings 

 Technology No of 
dwellings 

CO2 saving 
(kgCO2/yr) Cost range (£) 

Solar water 
heating (4m2) 50 

Photovoltaics 
(2kWp) 

16 Option 1 

Ground source 
heat pump 9 

27,600 £284,500-
£664,000 

Solar water 
heating (4m2) 17 

Photovoltaics 
(2kWp) 

8 Option 2 

Biomass 14 

27,550 £162,000-
£397,000 

 
Medium development scenario – 50 dwellings 

 Technology No of 
dwellings 

CO2 saving 
(kgCO2/yr) Cost range (£) 

Solar water 
heating (4m2) 43 

Biomass 1 
Photovoltaics 

(2kWp) 
1 

Option 1 

Wind turbine 
(2.5kW) 1 

13,670 £110,000-
£257,400 

Option 2 Biomass 11 14,300 £44,000-
£132,000 

 
Small development scenario – 10 dwellings 

 Technology No of 
dwellings 

CO2 saving 
(kgCO2/yr) Cost range (£) 

Solar water 
heating (4m2) 4 

Option 1 
Ground source 

heat pump 4 
3,240 £26,000-

£76,000 

Option 2 Wind turbine 
(2.5kW) 2 3,600 £22,000-

£24,800 

Table 7: Example technology mix for housing development scenarios (source: Meeting the 10 
per cent target for renewable energy in housing – a guide for developers and planners; 2006 
edition; CE190; Energy Saving Trust) 

 
These scenarios serve to illustrate example combinations of individual house-scale 
renewable systems, some of which could be implemented within the proposed 
developments in Plymouth’s Area Action Plans (see Section 6.6).   
 
However, larger-scale systems, such as biomass community heating/CHP or larger-
scale wind may also be considered where appropriate.  For example, a development 
of 1,500 dwellings (scaled up from the large development scenario in Table 7) would 
require a CO2 reduction of around 414 tonnes/yr in order to meet the 10% 
requirement.  Assuming local wind speeds typical of those identified in Open Area 
Chelson Meadow (see Annex 2 – wind resource), this could be achieved with either a 
single Enercon E33 330kW turbine or around 13 Eoltec ‘Windrunner’ 25kW turbines.  
Constraints of using wind in residential areas would, or course, need to be 
appropriately addressed.  
 
For the purposes of estimating regional targets, the REvision2020 study looked at the 
likely ‘micro-renewables’ technology mix that developers would consider in relation to 
the social housing, non-social housing and non-domestic sectors.  The main issues 
that are thought to influence each group are as follows: 
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Social housing  
 

• Community heating, either from a centralised biomass boiler, or heat from 
renewable CHP, is likely to be the most cost-effective, at suitable sites. 
However, the number of suitable sites will be limited by: 

 
o The proximity of a CHP generation plant  
o The density of the heat load, extent of mixed development, and hence the 

economic viability of developing community heating 
o The willingness of RSLs to take on the management of a community 

heating network, or to engage with a heat-ESCO or some other long-term 
third party management arrangement, to do this. 

 
• The next logical choice would be the use of heat pumps and solar thermal.  

The use of solar thermal will be restricted to those dwellings that have roof 
area facing between south east and south west.  It should be noted that that 
both of these technologies would require hot water storage tanks to be fitted. 

 
• The use of individual stand-alone biomass boilers for each property is thought 

less viable for the following reasons: 
 

o The size of the heat load is too small for boiler sizes on the market 
(<15kW) 

o The only biomass stoves that are available burn either pellets or logs 
o For urban areas, which are where the vast majority of major development, 

if not all, will take place, logs are not likely to be cheaply available.  Given 
current price predictions, pellets, even purchased in bulk, are unlikely to 
be competitive with mains gas, and therefore would not be viable in new 
build that can be connected to the gas mains. 

 
Non-social housing 
  

• Developers are more likely to avoid the use of community heating, due to the 
management complexities involved 

 
• Although wind is one of the most cost-effective technologies, viable 

deployment is likely to be limited to only a very few sites due to lower urban 
wind speeds and planning issues 

 
• Developers are likely to favour solar water heating, over and above heat 

pumps, as the technology is relatively well known and understood, and will be 
easier to “sell” to house buyers 

 
• Solar water heating will be restricted to only those dwellings that have both 

suitable roof orientation and lack of overshading, as well as having a hot 
water tank. 

 
 
Non-domestic  
 

• For offices, where electricity demand is a relatively high component of total 
energy use, and where there is potential to offset cladding costs from BIPV, 
PV is likely to have the greatest share of the mix.  Wind power may also be 
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appropriate, especially in non-residential locations with higher wind speeds, 
where planning issues are less likely to create a barrier.   

 
• Hotels and catering have high hot water demand, and generally a good match 

(in the South West) between the summer months and high demand for hot 
water, and therefore solar water heating has potentially the greatest share in 
this sub-sector.  Conversely, retailing and education have relatively low 
demand for hot water. 

 
• Schools are likely to have the greatest potential for wind power, due mainly to 

available space. 
 

6.5 Economic viability 

6.5.1 Technology hierarchy  
  
The various renewable technologies available clearly differ in their suitability 
depending on application.  However, a reasonable starting point in determining 
economic viability is the capital cost required per unit of CO2 saved.  The REvision 
2020 study estimated costs, typical energy yields and carbon savings for a range of 
on-site renewable technologies as shown in Table 8.  
 

Technology 
Typical 

installed 
cost/kW 

[£] 

Annual 
energy 

output/kW 
[kWh] 

Annual 
carbon 

saved/kW 
[kg] 

Cost of CO2 
saving 
[£/kg] 

Biomass heating (individual 
domestic stoves/boilers) 400 1,260 266 1.5 

Biomass heating (centralized 
boiler for community heating 
or non-domestic heat loads) 

500 1,260 266 1.9 

Wind (small-scale) 3,000 2,628 1,130 2.7 
Heat pumps (non-domestic) 1,000 2,500 221 4.5 
Solar water heating 1,190 595 126 9.5 
Heat pumps (domestic) 1,333 1,995 131 10.2 
PV 6,000 800 344 17.4 
 
Table 8: Hierarchy of building-integrated technology based on current costs and energy outputs (source: 
REvision 2020) 
 
This indicates a hierarchy of technologies and shows that biomass is likely to be the 
most cost effective option in achieving carbon reduction.  Installed costs will, of 
course, vary according to the application and scale, and avoided costs also need to 
be taken into consideration.  This includes offsetting traditional infrastructure or 
building costs by renewable measures e.g. using building-integrated PV as a façade 
material or avoiding gas connection costs by using biomass energy. 

6.5.2 Additional costs  
 
As will be seen, renewables will add additional capital cost to a development, 
although the majority of low carbon developments realised to date have been 
‘subsidised’ by below-market value land sales or premiums on post-build sales.  The 
economics can therefore be helped when developers are able to factor-in additional 
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costs associated with renewables at the earliest stage i.e. before land has been 
purchased.  However, as fossil fuel prices increase, renewables are expected to 
become more mainstream as the market grows.  On-site renewables policies will 
certainly help this happen.  
 
Economic viability is clearly the major issue with developers and policy-makers need 
to avoid invoking ‘undue burden’ through on-site generation requirements.  The 
REvision 2020 study assessed the additional build cost of a range of technologies as 
a percentage of total build cost for the whole development.  The analysis is based on 
case study data considered in the London Renewables Toolkit on the likely costs of 
meeting a 10% on-site renewables policy.   
 
The results indicated that in many cases the 10% target can be exceeded for less 
than 4% of build costs, and in some cases less than 1%.  For example, for most 
residential developments the provision of solar water heating is shown to meet the 
10% target for a cost of around 1%.  With economies of scale in larger developments 
this is likely to be less than 1%.  
 
There are a wide range of factors that will affect these costs in any particular 
development and therefore it will be for the developer to justify why a particular 
technology is not viable and why, on a particular development, the 10% target cannot 
be achieved.  The London Toolkit indicates that for many developments there is 
potential to exceed the 10% target with no significant cost implications. 
 
A range of development types were considered and Figure x presents the results for 
medium density housing: 
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GSHP (50%) Biomass heating (33%) PV (rooftop) (5%)
GSHP (100%) Biomass heating (50%) PV (rooftop) (10%)
GSHP (85%) Biomass heating (100%) PV (rooftop) (15%)
Ground cooling (50%) Biomass CHP (33%) PV (cladding) (5%)
Ground cooling (100%) Biomass CHP (50%) PV (cladding) (10%)
SWH (50%) Wind (5%) PV (cladding) (15%)
Amy 1 Wind (10%) Amy 2
Amy 3 Wind (15%) Amy 4  

 
 

Legend  Definition 

GSHP (50% / 100% / 85%) Ground source heat pump (GSHP) will provide 50% / 100% / 85% of the 
annual space heating and domestic hot water demand 

Ground cooling (50% / 100%) Ground cooling system will meet 50% / 100% of the annual cooling demand 

SWH (50% / 5% / 10% / 15%) Solar water heating (SWH) installation will meet 50% / 5% / 10% / 15% of the 
annual DHW demand 

Biomass heating (33% / 50% / 
100%) 

Biomass heating system will meet 33% / 50% / 100% of the annual SH and 
DHW demand 

Biomass CHP (33% / 50%) Biomass CHP unit will meet 33% / 50% of the annual SH and DHW demand 
Wind (5% / 10% / 15%) Wind turbine/s sized to reduce annual carbon emissions by 5% / 10% / 15% 

PV (rooftop) (5% / 10% / 15%) PV (rooftop) installation sized to reduce annual carbon emissions by 5% / 10% 
/ 15% 

PV (cladding) (5% / 10% / 15%) PV (cladding) installation sized to reduce annual carbon emissions by 5% / 
10% / 15% 

 
Figure 1: Relationship of % cost increase on base build with % carbon 
reduction achieved. Source: REvision 2020.  Note – some of the 
technologies shown in the key fall outside of the chart range.  

 
 
The chart indicates that it should be possible for either wind power or solar water 
heating to meet a 10-15% on-site renewables requirement for less than 2% cost 
increase on base build cost.  PV is shown to meet the same carbon savings for a 6-
10% cost increase.  Biomass heating and GSHP is shown to achieve 50% carbon 
savings for around 3% cost increase. 
 
Table 9 below summarises the results in meeting a 10% on-site requirement at below 
5% additional build cost for all development types 
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Table 9: Summary based on meeting 10% carbon emission reduction in on-gas areas < 5% build cost 
increase.  Taken from REvision2020, which considered case study data from the London Renewables 
Toolkit. 
 
The base build costs assumed when calculating the percentage cost 
increases resulting from the installation of renewable energy technologies do not 
include land purchase costs as these would vary greatly from site to site.     

6.5.3 What other evidence is there that costs are viable? 
 
The experience of the London Borough of Merton is that the undue burden issue has 
not affected the development industry.  The developers involved in applications to 
date have indicated that the 10% policy has added 3-4% to the build cost of their 
schemes. 
 
An example of a development going beyond a 10% policy is that of 12 low carbon 
homes by South West Eco-Homes in Langport, Somerset.  The use of energy 
efficiency measures and renewables is expected to reduce carbon emissions by 
around 75% compared to conventional buildings – furthermore, the properties are on 
the market for the same price. 

6.5.4 Funding assistance 
 
Currently, the main grant funding sources for renewables are as follows: 
 

• Low Carbon Buildings Programme - the low carbon buildings programme 
will provide grants for microgeneration technologies to householders, 
community organisations, schools, the public and not for profit sector and 
private businesses. http://www.lowcarbonbuildings.org.uk 

 
• EDF Green Energy Fund – feasibility and capital funding available to 

community/public projects involving renewables.  (Contact: Mark Thompson 
mark.thompson@edfenergy.com) 
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• Bio-energy Capital Grant Scheme15 - a joint initiative by the Department of 
Trade and Industry (DTI), the National Lottery Big Lottery Fund (BIG) and the 
Department for the Environment, Food and Rural Affairs (Defra). 
http://www.aea-energy-and-environment.com/index2.htm  

 
A searchable database of these and other funding sources is available on the Energy 
Saving Trust website at: 
http://www.lowcarbonbuildings.net/housingbuildings/funding/database  
 
Other ways of reducing the capital cost burden include the use of 3rd parties or 
ESCOs to e.g. assume ownership and operational responsibilities in order to utilise 
revenue savings and carry the capital cost (see Section 7.3).   
     

6.6 Opportunities in Plymouth 
 
In assessing particular opportunities within Plymouth for achieving or exceeding an 
on-site generation policy, information regarding the proposed developments within 
the nine Area Action Plan (AAP) sites was collated.  Figure x shows the location of 
these areas.        
 
 

 
 
Figure 2: Location of the nine Area Action Plan sites (source: Plymouth’s draft Local Development 
Framework Core Strategy document) 
 
As the information on the specifics of the developments is currently limited in terms of 
site layout, buildings types, etc, only general comments can be made at this stage. 
 
In terms of location, it is principally the wind resource that will significantly vary 
across the sites accordingly to local wind speeds and other constraints.  Biomass 

                                             
15 Deadline for current bidding round is 9th March 2007 
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(wood fuel) will need to be drawn in from a larger catchment area and end-users in 
Plymouth should then be within a viable delivery distance to any wood fuel depots 
that may be established.  The solar and ground source heat pump resource will 
nominally be the same across all the sites, but will depend on the chosen site layout 
and building types. 
 
The main opportunities for renewables across the AAP sites are summarised as 
follows: 
 

• From the wind resource maps in Annex A it can be seen that several 
locations within the North Plymstock area are included within the ‘open areas’ 
identified within the assessment e.g. Chelson Meadow (7.4MW), Saltram 
quarry (4MW) & Moorcroft quarry (4.3MW).  The use of wind power should 
therefore be explored alongside developments in this area.  Other AAP sites 
may also coincide with the open or industrial areas identified within the wind 
resource assessment and should be similarly assessed.  Potential examples 
include Tamar Science Business Park (Derriford) and Open Area Brickfields 
(Devonport).   

 
Land at the former Plymstock Quarry will be developed as a sustainable new 
neighbourhood that is mainly residential but should include a mix of uses, 
including around 1,500 dwellings, 3.5ha of employment land, a school, a 
supermarket and shops. The 10% requirement for a typical mix of 1,500 
dwellings could be met by using a single 330kW turbine or 13 x 25kW 
turbines.  The wind resource therefore suggests that the 10% requirement 
could potentially be exceeded.   

      
• Within North Plymstock, the Sherford and Sports Hub is earmarked for a 

mixed use development of around 320 homes plus a swimming pool and 
leisure facilities.   The AAP suggests that a minimum of 50 per cent of the 
new community’s overall energy requirement should be delivered from on site 
renewable energy sources by the completion of the development.  This 
requirement is likely to need either wind16, or biomass as part of the 
renewables mix. 

 
• The Central Park site offers a major opportunity to redevelop the current 

sports and leisure facilities to create a Life Centre, which will comprise sport 
and leisure facilities of regional significance.  This might include an enhanced 
new stadium for Plymouth Argyle, an Olympic-size swimming pool, ice rink, 
multi-use sports hall and hotel/conference/exhibition facilities.  Along with 
having a wind resource (Open Area Central Park – 3.9MW), the site’s 
planned commercial and sports facilities are likely to provide an energy 
demand profile suited to biomass heat/CHP or ground source heat pumps.  
Using a combination of these and other technologies will offer the potential to 
significantly exceed a 10% requirement.  An opportunity for public awareness 
raising of climate change and renewable energy would also be available, 
given the high profile nature of this site.   

 
• Other AAP sites not possessing a viable ‘stand-alone’ wind resource, and 

where space limitations may rule out heat pumps and biomass, will need to 
utilise the solar technologies and possibly rooftop wind.  These sites are less 
likely to deliver CO2 savings much beyond the 10-15% requirement.  
Developments in historically sensitive sites such as the Hoe and Sutton 

                                             
16 2 x 2MW turbines have already been proposed by the developers on this site  
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Harbour may particularly benefit from the more aesthetically-pleasing 
building-integrated PV or solar water heating.  

 

7 Facilitating the implementation of an on-site renewable 
generation policy  

7.1 What opportunities exist for the Council? 
 
There are a number of opportunities that local authorities can pursue to encourage 
the successful implementation of an on-site renewables policy, or in identifying where 
the requirements can be exceeded when appropriate.  An awareness of these across 
the various council departments will not only facilitate the implementation of 
renewables through the on-site policy, but it will also encourage general deployment 
of city-wide renewables at all appropriate scales. 
 
Table 10 summarises the types of opportunities available: 
 
 

Opportunity Ways to Benefit 

Control over public-owned 
land 

Plymouth City Council has a certain amount of bargaining power 
over the development of public land and can impose planning 
conditions and agreements in order to strike a balance between 
obtaining a reasonable level of community benefit and not 
undermining the commercial rationale for the development (e.g. 
Section 106 agreements).   

Strategic ‘viewpoint’ of 
Council 

Plymouth City Council is in a unique position in understanding city-
wide issues and stakeholder concerns.  Opportunities therefore exist 
to facilitate effective working partnerships. 
Examples include: 

• for large-scale mixed-use developments 
• the potential to identify suitable end-users through 

economic development/regeneration departments 
• helping to establish ESCOs (see Section 7.3) 
• working with organisations likely to be influenced by the 

lower running/whole life costs offered by some renewables 
(e.g. housing associations, health authorities, etc)  

• Working with developers with a proven track record and 
specialist knowledge of renewables 

Direct link to community 

Appropriate community consultation can lend legitimacy to 
developments in negotiating the planning process and the Council 
can help to facilitate this process.   
NB - In relation to wind projects, it is suggested that stakeholders 
sign up to the ‘South West Public Engagement Protocol for Wind 
Energy’  see http://www.regensw.co.uk/     

Synergy between Council 
strategies and policies  

Certain elements of council policies not directly related to 
renewables can still be relevant and can add weight to justifications 
behind development proposals.   
Examples include: 

• Policy CS25 – Provision for Waste Management mentions 
the “treatment of waste by mechanical, biological and 
thermal (with energy recovery) methods”  

• Encouragement of mixed-use developments (which can 
improve viability of e.g. biomass district heating) in Area 
Visions and Strategic Objectives. 

Development of Council’s 
corporate estate 

For suitable sites, it is in the interest of the Council to consider 
renewables within its own buildings.  The potential for lower 
running/whole-life costs and to lead by example suggest that policy 
requirements could be exceeded e.g. zero carbon development.  
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Area Action Plans  

Plymouth currently has nine Area Action Plans mentioned in the 
LDF.  As detailed plans become available, the development 
characteristics should be assessed in relation to the viability of on-
site renewables, both in relation to the on-site renewables policy and 
the potential to go beyond this.  

Supplementary Planning 
Guidance 

An SPG on renewables can offer guidance to developers on on-site 
policies whilst clarifying certain issues for all stakeholders.  An 
example is Croydon’s SPG15 on Renewable Energy. 

Use of Local Development 
Orders 

An LDO is an order made by a local planning authority extending 
permitted development rights for certain forms of development, with 
regard to a relevant LDD.  This could potentially be used to expand 
national permitted development rights insofar as they relate to 
renewable energy installations. 

Access to funding 
resources 

As a community organisation, the Council has the potential to 
access funding and resources which can facilitate the 
implementation of renewables. 
Examples include: 

• Regeneration funding with sustainability criteria 
• Opportunities for Private Finance Initiatives (PFIs) 
• Grant schemes such as the Low Carbon Buildings 

Programme, utility ‘green’ funds such as EDF’s Green 
Energy Fund and the forthcoming biomass capital grants 
scheme. 

 
Table 10: Opportunities for the Council to facilitate an on-site renewables policy 
   

7.2 Working with developers 
 
It could be argued that, in the majority of cases, developers consider renewables for 
two reasons: to gain planning permission or where there is the prospect of increased 
market value.  Other factors, such as demonstrating ‘green’ credentials or profile-
raising, are becoming more common as the renewables market gets more 
competitive through the importance of on-site renewable policies by local planning 
authorities and as developers see the need to ‘future-proof’ their business.   
 
Future regulation, such as the Energy Performance of Buildings Directive, which will 
require energy labelling of all homes being sold from June 2007, may act as an 
incentive by helping to raise awareness of energy performance and, in doing so, 
demonstrate marketing potential. 
 
However, the fact of the matter is that developers throughout the country are now 
being obligated to comply with on-site renewables policies and Plymouth City Council 
therefore needs to encourage and support them as far as possible in achieving policy 
compliance.    
 
As this report demonstrates, when planned-in from the earliest stage developers will 
be hard-pushed to justify a situation where a 10% policy is not viable.  It is essential, 
therefore, that the Council enter into discussions with the developer as early in the 
process as possible.  Reaching an appropriate agreement on land values for a 
particular development can be vital in determining the magnitude of additional costs 
resulting from an on-site policy.  This has, in the past, tended to lower land values. 
The London Borough of Sutton, for example, sold land at below commercial value for 
the BedZED development.  For some developments, effective community 
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consultation at an early stage is now increasingly being viewed as a priority activity 
by developers and can expedite planning consent.17   
 
Whilst the Council needs to demonstrate that the policy can be implemented and to 
understand the debate regarding the viability of different technologies in different 
scenarios, the onus is on developers and construction professionals to put forward 
technically and commercially viable proposals that will match site and development 
characteristics to appropriate low carbon measures, including the balance between 
energy efficiency and renewable energy.   

7.3 ESCOs and merchant wind projects 
 
There are now opportunities for co-financing low carbon developments through 
Private Finance Initiative schemes and partnerships with Energy Services 
Companies (ESCo), where some of the infrastructure costs can be covered as part of 
a commercial arrangement.  
 
An obvious example of this is where a development is delivered through a CHP-
driven community heat and power scheme, where an ESCo, and not necessarily the 
developer, pays for the energy plant infrastructure and recoups its investment over 
time through the sale of heat and power.  Leasing arrangements can also be made 
by the local authority or ESCo to deliver the energy plant component with a similar 
economic payback model. 
 
A well-known example of an ESCo is Thameswey Energy Ltd. established by Woking 
Borough Council in 1999, which developed the first town centre private wire 
trigeneration (i.e. electricity, heat and cooling) community energy network in the UK.  
The London Climate Change Agency has taken a similar approach in developing the 
London ESCo.18   
 
A merchant wind project is a similar concept to an ESCo.  A merchant wind company 
(MWC) would acquire planning permission, finance, build and operate one or more 
wind turbines on an industrial/commercial site.  In a rural context the landowner 
would benefit from a ground rent for the turbine(s).  Here the MWC supplies some or 
all of the power generated to the incumbent business on the site at a reduced rate for 
a guaranteed period.  The ROCs generated by the project are sold on by the MWC to 
generate the additional income required to make the project viable.  In some areas, 
eg London, the power supplied is recognised as a contribution to the 10% on-site 
generation requirement, even though the site developer has no financial involvement 
in the project.   

7.4 Monitoring and assessing renewable capacity 
 
Essentially, monitoring of renewable energy capacity within new development will be 
achieved through the enforcement of an appropriate on-site renewables policy.  
Through the planning process, the Council will obtain information on the amount of 
renewables proposed within each development planning application.  This data will 
rely on the adequate demonstration of predicted baseline CO2 emissions and on the 
expected reductions through specified renewable technologies.  Council officers will 
                                             
17 For further information with regard to wind projects, see ‘Community Benefits from Wind Power’ 
http://www.cse.org.uk/pdf/pub1049.pdf
18 The London Energy Partnership will soon be publishing ‘Making ESCOs work: Guidance and advice 
on setting up and delivering an ESCO in London, with specific relevance to the Pilot Energy Action 
Areas’. 
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need to understand this process and have the ability, in-house or through 3rd parties, 
to undertake their own assessments as well as to validate those from the developer. 
 
Proving that the design proposal is actually carried through to implementation can 
only be done through site inspections.  Once built and in use, establishing that the 
10% requirement on the development has been achieved can be helped through the 
use of suitable on-site monitoring systems to gather data on performance.  
 
Planning conditions can also be set to reinforce compliance.  As mentioned in the 
MertonRule 10% Policy Briefing, Merton and Croydon have collaborated on a generic 
Enforcement Condition that reads: 
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“No development shall take place until the Local Planning Authority has approved
a report provided by the applicant identifying how the predicted CO2 emissions of 
the development will be reduced by at least 10% through the use of on-site 
renewable energy equipment. The carbon savings which result from this will be 
above and beyond what is required to comply with Part L Building Regulations. 
  
Before any unit is occupied the renewable energy equipment shall have been 
installed and the local planning authority shall be satisfied that their day-to-day 
operation will provide energy for the development for so long as the development 
remains in existence.” 
 

rovision can also be made to ensure the continued operation and maintenance of 
he renewable equipment, regardless of future change of ownership, by using 
ection 106 agreements.  These may be of value in speculative developments where 

he end user and energy requirements are unknown or to secure developer 
ontributions towards energy efficiency and renewables off-site in cases where on-
ite provision is not possible. 

owever, a complication may arise where large scale developments taking place 
ver a number of years are implemented in phases and may include infrastructure for 
n-site renewables.  In these circumstances, in may not be practical for renewable 
nergy infrastructure to be implemented all at once and it will need to be clarified at 

he planning stage in which phase the renewable elements are introduced.   

Towards Zero Carbon Developments’ by the London Energy Partnership makes 
eference to this in its definition of a zero carbon development.  It also suggests that, 
where the infrastructure is not applied pro rata across each phase, adequate 
ustification should be given in taking this approach and the delay of installation of 
ero carbon technologies to the final phase(s) should be avoided.” 

 Opportunities in existing developments 

nergy efficiency should, of course, be considered within existing developments in 
he first instance, as most energy efficiency measures are generally more cost-
ffective than renewables.  Loft insulation top-ups and cavity wall insulation, 
articularly within the domestic sector, hold much potential in this respect (see 
lymouth Domestic Energy Strategy Consultation Document, Nov 2006).  
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The principal driver for retrofitting renewables within existing developments is 
currently the availability of capital grants, such as those mentioned in Section 6.5.4, 
which can shorten payback periods to acceptable levels.  Similarly to new build, 
choice of technologies is again dependent on many factors, but some are more 
limited by the nature of the existing development in terms of building age and 
condition.  Heat pumps, for example, are more suited to highly insulated new 
buildings, such as those required under 2006 Building Regulations; whereas the type 
of roof construction will determine the feasibility of retrofitting solar panels or rooftop 
wind.  Refurbishment provides an opportunity for true ‘building-integrated’ 
renewables; although major refurbishment is likely to fall under the on-site generation 
policy depending on its scope of implementation. 
 
Providing biomass supply chains are developed, the scheduled renewal of heating 
systems provides a good opportunity for renewables, especially where large heat 
loads exist.  These may include industrial estates, hospitals and leisure centres, and 
where the demand is justified, renewable CHP can be an option.  Identifying 
additional heat loads within the neighbourhood may facilitate this and prove suitable 
for a community CHP scheme.  Small to medium scale wind may also be a viable 
option within the industrial estates identified in the wind resource assessment (Annex 
A), or within developments adjacent to the open areas also listed.   
 
The Energy Saving Trust and the Carbon Trust can provide further information on 
both energy efficiency and renewable energy measures for the existing domestic and 
non-domestic sectors, respectively. 
 
 

9 Conclusions 
 

• In adopting an on-site renewable generation policy in its LDF, Plymouth City 
Council is acting alongside over 80 other local authorities who have so far 
developed such policies.  Many other local authorities are expected to follow 
suit as a result of government endorsement through PPS22 and the proven 
successful implementation of 10% policies by the London Borough of Merton 
and others.  As buildings are responsible for nearly half the UK’s carbon 
emissions, the policy will also help to achieve national, regional and local CO2 
reduction targets in combating climate change whilst promoting more 
sustainable and secure sources of energy within future developments. 

 
• The resource assessment undertaken in this study has established the extent 

of renewable resources that are available to Plymouth.  The assumptions 
used resulted in an electricity resource of 286MWe and a heat resource of 
472MWth.  These figures include the potential associated with both existing 
and planned residential development.  These can be drawn upon in 
implementing both the on-site renewables policy and in other city-wide 
renewable installations where appropriate.  Plymouth is in a similar situation 
to other city unitaries in that its mainly urban landscape will tend to limit the 
availability of certain types of renewable resource within its boundaries – 
these are principally biomass and wind.   

 
• The widespread implementation of biomass energy in the form of woodfuel, 

would tend to require a maximum 40km catchment radius in order to source 
sufficient amounts, whilst keeping fuel transport economically viable, and 
would draw upon the resources of neighbouring authorities.  The 
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establishment of energy crops is an important resource in this respect.  
However, in relation to biomass heat or combined heat and power, it is urban 
areas like Plymouth that are most likely to have the localised larger heat loads 
that would justify utilisation of this resource.  Woodfuel heating can be 
implemented in a wide variety of applications, from individual households to 
large scale community heating networks.  Biomass combined heat and power 
(CHP), however, is currently only viable at medium to large-scale 
applications. 

 
• Initially, supplies of woodfuel are limited to arboricultural sources or clean 

recycled wood waste unless energy crop plantations are established in the 
area.  Fuel supply chains currently remain limited in Devon and throughout 
the region.  However, it is expected that schemes such as the South West 
Woodfuel Initiative and the South West Bioheat Programme will stimulate the 
market and hence the production of woodfuel.  The cost of wood pellets 
should also fall as production increases, which will improve viability for 
domestic-scale wood heating. 

 
• Wind power is also limited in Plymouth due to lower wind speeds typical of 

urban areas, planning constraints in residential areas or due to military 
objections/flight path issues.  Implementation would tend to be limited to 
medium or small-scale turbines in open areas or industrial/commercial 
estates.   

 
• Plymouth’s urban waste stream is a significant renewable resource and is 

sufficient to support Energy from Waste technologies.  However, an Energy 
from Waste plant would need to be of a larger scale in order to be viable and 
would most likely need to operate as a CHP facility, requiring a significant 
local heat demand.  The imminent closure of the Chelson Meadows landfill 
site in 2007 and the plans for a new waste transfer station potentially offers 
an opportunity, providing an appropriate heat demand is identified.   

 
• Plymouth’s breakwater potentially offers the opportunity for a new wave 

energy device.  Although not particularly relevant to the on-site generation 
policy, this oscillating water column device could be implemented if the 
breakwater needed major refurbishment and could potentially produce 
15MWe. 

 
• In the short term, micro-renewables, such as solar PV, solar water heating, 

heat pumps and small-scale/rooftop wind are more likely to be employed in 
relation to policy compliance within residential developments, until biomass 
supply chains become more established in the future.  The solar and heat 
pump resources are similar to any other area in that they relate principally to 
the availability of the unshaded south-facing aspect of buildings or the 
available land around buildings.  The viability of small-scale/rooftop wind will 
be dependent on estimates of local wind speeds.   

 
• Considering the renewable energy resources available to Plymouth alongside 

the positive feedback from early adopters of the Merton-type policy and the 
evidence gathered in recent work such as the London Renewables Toolkit 
and the REvision 2020 study, Plymouth’s policy of achieving 10% to 2010 and 
15% from 2010 to 2016 would seem to be viable and will be instrumental in 
bringing on-site renewable technologies into the mainstream market.  This will 
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help to expand the renewables industry, bringing both employment and 
revenue to the locality. 

 
• The technology mix employed will vary according to site and development 

characteristics.  Larger scale developments in particular hold potential to 
move towards zero carbon development.  Appropriate planning to support low 
carbon measures can more easily be incorporated at the design stage, such 
as infrastructure for communal heating systems or the use of solar passive 
design.  The relatively stable heat demand of mixed-use developments will 
favour the use of renewable combined heat and power, whereas the high 
daytime electricity demands of a commercial site may suit solar PV.   

 
• In implementing an on-site renewables policy, Plymouth City Council will need 

to be fully aware of the procedures involved with the planning application 
process and of the likely issues that may arise in dealing with developers.  
The Council should also be aware of the many ways in which it can facilitate 
the process and encourage successful implementation. 

 
• Recent Government proposals to achieve zero carbon housing by 2016 will 

result in future revisions of Building Regulations requiring larger carbon 
emission reductions.  As energy efficiency measures will ultimately be limited 
in their contribution, renewables will be increasingly employed.  Building 
Regulations may therefore eventually ‘overtake’ the requirement of the on-site 
generation policy in its current format.   

 

10 Recommendations 
 
The following recommendations are made regarding Plymouth’s renewable 
resources and the implementation of its on-site renewables policy: 
 

1. It is strongly recommended that Plymouth City Council revise the wording of 
its LDF on-site renewables policy to refer specifically to a required reduction 
in carbon emissions rather than energy consumption.  Existing examples, 
such as the policy adopted by Croydon, should be consulted.  The wording 
should also clarify the situation with regard to scope i.e. new developments or 
conversion, their minimum size, etc.     

 
2. In planning the specific characteristics of the nine Area Action Plans 

mentioned in the LDF, the Council should work with developers and architects 
at the earliest opportunity in assessing the potential for renewables and in 
maximising energy efficiency measures.  Once specific details are known, the 
development and site characteristics should, where possible, be matched to 
appropriate renewable technologies, e.g. mixed-use development with 
renewable combined heat and power.  Opportunities to exceed the 10% 
requirement and move towards carbon neutral development should also be 
explored (see also Recommendation 11). 

 
3. The mapped wind resource together with the proposals for the Area Action 

Plan sites should be further assessed for the feasible deployment of wind 
turbines.  Similarly, the biomass and waste resources should be referenced, 
particularly in the case of the latter in relation to the proposed site of the new 
waste transfer station, following the closure of Chelson Meadows landfill. 
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4. Plymouth City Council should explore opportunities to exceed the policy 
requirements e.g. carbon neutral developments, on council-owned land where 
planning conditions can be used to require the necessary design and format 
of developments.  Additionally, Section 106 agreements can be negotiated 
with developers to ensure that detailed schemes are properly enforced and 
that renewable energy infrastructure will function as intended throughout the 
life of the development. 

 
5. Plymouth City Council should examine its strategies and policies across all 

departments to identify areas of synergy or conflict in relation to the 
implementation of renewables and the on-site policy.  For example, lower 
running costs offered by renewables can balance their higher capital costs – 
this may be relevant with respect to the need for affordable housing and fuel 
poverty targets.     

 
6. Staff within relevant council departments, particularly Building Control, should 

consider attending appropriate training in renewable technologies and in the 
planning issues around renewables.  Provision should also be made for the 
additional work loads likely to arise once the policy is rolled out, as there will 
be a need to verify carbon baselines and the contribution of various 
renewable measures to the carbon reduction target.  

 
7. The strategic position within the community held by Plymouth City Council 

provides an opportunity to facilitate multi-sector partnerships – especially for 
large scale mixed-use developments, where renewable energy infrastructure 
may be shared, or where Energy Service Companies (ESCOs) may be 
involved to potentially reduce the additional capital cost burden.  The Council 
should refer to the forthcoming London Energy Partnership report ‘Making 
ESCOs Work’ and should actively investigate the potential to operate ESCOs 
in the Plymouth area.  

 
8. Funding sources for community-based projects such as regeneration grants 

or low-carbon buildings grants are potentially available to local authorities.  
The Council should aim to identify suitable projects and exploit these funding 
sources where appropriate.   

 
9. Plymouth City Council should lead by example by requiring new 

developments within the Council’s own corporate estate to move beyond the 
policy requirements towards carbon neutral status. 

 
10. All stakeholders would benefit from appropriate Supplementary Planning 

Guidance (SPG) on renewables in relation to the on-site policy.  Plymouth 
City Council’s forthcoming guidance should be informed by examples such as 
Croydon’s SPG15 and the Greater London Authority’s forthcoming publication 
in 2007, both on renewables; and by the latter’s existing SPG on Sustainable 
Construction. 

 
11. The future tightening of Building Regulations will have an impact on the on-

site renewable generation policy in that they will see renewables being 
increasingly required to achieve savings beyond those which energy 
efficiency can economically supply.  The results of current work for the 
Regional Assembly assessing the Regional Spatial Strategy draft policy on 
carbon neutrality will therefore need to be considered in due course to gauge 
the consequences on the on-site generation policy and its implementation. 
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Annex A – Renewable resource maps 

 
 
Map 1 – Biomass constraints 
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Map 2 – Unconstrained biomass  
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Map 3 – Biomass resource out to 40km 
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ap 4 – Wind constraints 

 
 
M
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ap 5 – Industrial areas wind resource M
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ap 6 – Open areas wind resource M
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ap 7 – Domestic wind potential  M
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 Annex B - Assessment methodology  
 
1. On-shore wind 
 

 
 
 
Three different areas of development were investigated for potential wind resources 

City Council administrative boundary.  These included; industrial 
 commercial areas for large scale and small scale wind, open undeveloped areas 
large scale wind and existing roof tops for micro wind turbines.  Representative 
ines were chosen for each of the categories.  These were: 

• The Enercon E33, a very quiet turbine which was considered to be the 
largest feasible for the Plymouth area 

 
• The Eoltec Windrunner, a stand alone turbine for areas where height 

might be a limiting factor 
 
• The Windsave, a popular micro-turbine for roof mounted applications 

Technology Primer – Onshore wind 
Modern wind turbines convert a portion of the power in wind into rotational motion via a 
rotating blade system, which is then converted into electricity by a generator. The amount of 
electricity generated annually will depend upon the rating of the turbine and the average wind 
speed at the site. 
   
The ultimate carbon balance can be assessed once fossil fuels used in wind turbine construction, 
transport and installation have been taken into account, but overall CO2 emissions per unit of 
energy generated are much lower than with fossil fuel processes. 
 
Wind turbines fall into two main categories: 
• Horizontal axis wind turbines (HAWT) operate with their rotational axes in line with the wind 

direction. As the rotor blades turn they sweep through a single circular flat plane. The rotation 
axis is maintained in line with wind direction by a yawing mechanism which constantly aligns 
the turbine rotor with the wind direction. HAWT performance is dependent upon numerous 
factors including: 

• Swept area 
• Rotor diameter 
• Number and shape of blades 
• Aerofoil section 
• Blade pitch. 
 

• Vertical axis wind turbines (VAWT) operate with their rotational axes at right angles to the 
wind direction, that is the wind flows across the axis. As the rotor blades turn they sweep 
through a three-dimensional space. A VAWT can function with wind from any direction. The 
original Darriueus derived VAWT has curved complex shaped blades that are expensive and 
difficult to manufacture, transport and install. Further development lead to three variations: 

• H-Type (H-VAWT) consists of a tower with cross arms supporting straight vertical 
blades 

• V-Type (V-VAWT) consists of a tower with cross arms supporting straight vertical 
blades 

• Helical type consists of a tower with vertical blades with a helical twist. 
 
There are a growing number of stand-alone and building integrated wind turbines in the 
marketplace. A small number of these, both horizontal and vertical axis, are designed 
specifically for building integration. 

within the Plymouth 
and
for 
turb
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The following table shows the vital statistics for the turbines used in the study. 

Manufacturer Enercon Eoltec Windsave 
 

Model  E33 Windrunner WS - 1000 

Tower height (m) 44 18 10m (assumed roof top) 

Rotor diameter (m) 33.4 11 1.75 

Turbine tip height (m) 60.7 23.5 Roof mounted 

Generating capacity (kW) 335 25 1.5 

Recommended turbine spacing  7d x 3d 10d x 10d 1/building 
 
T
 
In urce

able A1: Turbine statistics 

dustrial and Open Areas Wind Reso  
 
The in
Addre
suppl
digital maps.  The open t appeared 
undeveloped d ,000 maps.  
 
The space su b dentified for each of the above areas by 
applying vari ich included: 
 

 

 
• 100m fs

assessed as being a saf
this s y

 
fe 

. 

• 25m offsets from microwave links (point locations supplied in 2003 and known
to be fairly out of date).  At this distance the blades of the largest turbine used 

ffset of this size to 
prevent interference.  

 
• Lan tural beauty, national parks, 

eritage coast, local nature reserves, national nature reserves, sites of 

c n
ite ks and gardens. 

 

dustrial estates and other commercial areas were mapped based on the 
ss Point database for Plymouth, lists of industrial and commercial properties 
ied by the City Council and finally by examining Ordnance Survey 1 :10 000 

areas were simply identified from those areas tha
 an  open on 1:10

ita
 constraints wh
le for wind turbines was i

ous

• A 180m buffer around all locations within the Address Point database.  At this 
distance noise level emanating from an Enercon E33 (reduced to 45 dBA 
resembling the typical background noise levels within cities.  This was 
calculated using “Windfarm” an industry standard software package using in 
environmental assessments of wind farms. 

 of ets from high voltage overhead power lines.  This has been 
e distance from power lines for the turbines used in 

tud . 

• 100m offsets from motorways.  This has been assessed as being a sa
distance from major transport links for the turbines used in this study

 
 

in the study could only pass within 7m of the link itself, mitigating any 
interference. 

 
• 500m offsets around known microwave link towers.  Electromagnetic 

interference around transmitters is known to require an o

d falling within; areas of outstanding na
h
special scientific interest, special protected areas, special areas of 
o servation, Ramsars (international wetland designation), world heritage 

s, scheduled monuments and pars
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Plymouth airport occupies part of the North East area of the city.  Wind turbines 
ituated close to airports can present a danger to aircraft.  To mitigate this, a 5000m 

buffer was placed around the airport hich o ndrunners  to 
populate the industrial and open areas e Win s a tip h .5m 
and therefore should present less of a danger to 
I en areas outside of th 000 metre set wer s 
w y 3 time higher offe  fold increase in generating capacity.  
Both types of turbine may still be objected to on rad pact groun
constraint c  are beyond the scope of this study. 
 
U ackdr

opulated with either Enercon E33s or Eoltec Windrunners and the resulting installed 
 turbines were placed on roads or woodland, immediately 

own industrial equipment such as 
ithin each discrete area was based on 

e predominant wind direction being south westerly.  Turbine spacing was based on 
7d 

 
be 

ind speed data taken from the UK Wind Atlas giving the average annual mean wind 
n 

t levels representative of the turbine 
ub heights used in this study (10m, 18m and 44m).  A standard planetary boundary 

laye o
speeds
reason  
informa  
each o .  Finally a ‘group by query’ was 
used to sum all of the energy values within each industrial and open area.  
 
The res
 

gy 
/y) 

s
 within w nly Wi were used

.  Th drunner ha
aircraft outside the airpo

eight of 23
rt boundary.   

ndustrial and Op e 5  off e populated with E33
hich although onl r a 16

ar im ds.  The 
s raised by this are site spe ific and

sing the 1:10,000 map as a b op, the resultant remaining areas of land were 
p
capacity computed.  No
adjacent to schools, colleges or in the path of kn
moving cranes.  Alignment of the turbines w
th
the minimum likely to be allowed by the manufacturer’s aerodynamic criteria, ie 
downwind and 3d across the dominant wind direction.  In the case of the Eoltec, this
was extended to a 10d x 10d spacing as potentially very large dense arrays could 
generated.  Aesthetics were also considered when placing the turbines in arrays.    
 
W
speed (AMWS) at 25m above ground level for each one kilometre grid square withi
Plymouth was used to establish wind speed a
h

r l g law calculation was used to establish a speed adjustment value to the wind 
 at 25m. In all cases a surface roughness value of 0.3, corresponding to a 
ably built up area, was used in the calculation.  MapInfo, a geographical
tion system, was then used to predict the potential annual energy output from

f the turbines based on its hub height AMWS

ults are shown below: 

Industrial Estate 
Installed Capacity 

(kW) 
Average WS 

(m/s) 
Ener
(GWh

BELLIVER 375 1.3 7.6 
BREAKWATER WORKS 1005 6 2.3 
BUR GRIN TON 375 6.8 1.2 
CATTEDOWN 1675 6 3.8 
DARKLAKE 250 7.5 6.4 
ERNESETT 5.5 6.9 LE 3685 
ESTOVER 450 4.3 6.4 
MOUNT BATTEN 1675 6.2 4 
NEWNHAM 1675 5.6 3.2 
PARKWAY 450 5.5 1 
PEN C .2 NY ROSS BUISNESS PARK 50 7.3 0
SOUTHWAY 50 7.4 0.2 
TAMAR S 0.2 CIENCE BUISNESS PARK 75 7 
VALLEY ROAD 325 5.8 0.8 
p_BARBI 6 2.3 CAN LEISURE PARK 1005 
p_DEVONPORT DOCKS 4690 6.1 10.8 
p_MARSHMILLS CHINA CLAY WORKS 175 6 0.4 
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p_NORTH CORNER QUAY DOCK 3015 6.3 7.5 
p_PRINCE ROCK OIL DEPOT 2345 6 5.2 
p_RNAD ERNESETTLE 6365 6.2 15.2 
Total 12115 6.4 36.9 
 
Table A2: Industrial estates wind resource 
 
 

Average Installed 
Site Name Easting Northing Wind Capacity Energy 

y) Speed 
(m/s) (kW) (GWH

Open Area Belliver 249437 61937 6.1 325 0.9 
O  pen Area Brickfields 245840 54744 6.5 335 0.9
O  pen Area Burrington 246288 58238 5.6 275 0.6
Open Area Central Park 247394 56182 6.3 3885 10.5 
O  pen Area Chelson Meadow 251154 54945 5.9 7370 16.2
Open Area Crownhill 249890 58875 5.8 1400 3.3 
Open Area Crownhill Fort 248764 59478 6.2 25 0.1 
Open Area Eggbuckland 250750 57782 5 50 0.1 
Open Area Elburton 254167 52979 6.8 1005 2.8 
Open Area Elburton Vineries 254101 53725 6.7 1675 4.5 
Open Area Ernesettle North 244237 60093 5.5 670 1.3 
Open Area Ernesttle South 244334 59057 6.3 4355 10.7 
Open Area Hooe South 250603 51741 8 5025 16.6 
Open Area Jennycliff Bay 249265 52289 6.9 1340 3.8 
Open Area Leigham 252372 58108 4.9 900 1.5 
Open Area Moorcroft Quarry 252902 54069 6.7 4355 11.9 
Open Area Newnham 254577 57685 5.1 1750 3.3 
O 10.6 pen Area Plympton St Maurice 254037 55335 6.6 4020 
Open Area Prince Rock North 250145 54840 5.7 1005 2.1 
O 253655 54559 6.7 5695 15.5 pen Area Priors Park 
Open Area Saltram Quarry 251377 54347 6.1 4020 9.4 
Open Area Tamerton Foliot East 247623 5  61129 5 2 0.0 
Open Area Ta  246651 5 0 merton Foliot West  61175  15 0.3 
Open Area Whitleigh 247377 6 5.3 325 .6 0330 0
Open Area Wixenford Brake 252296 5 6.6 2680 .2 4881 7
Open Area Woodford 253138 5 5 600 .1 7616 1
Totals   6.0 53260 5.6 13
 
Table A3: Open
 

 areas wind resource 

source
 
Micro Wind Re  

ish the number and location of all the  tops within Plymouth, several 
ing of the Address int database  undertake ing 

 GIS.  The output from this analysi s a point loc  to the nearest 
with an address oint locations  flats (ie add ses 

r the same roof) were amalgama to one poin is analysis
e not normally withi etres of eac ther.  

 
To establ  roof
stages of analysis and query  Po  was n us
the MapInfo s wa ation
10m for every existing building .  P  of res
present unde ted in t.  Th  
assumed that buildings ar n 10 m h o
 

Centre for Sustainable Energy  61 
 



Plymouth Renewable Energy Strategic Viability Study 
 

For the purposes of the micro wind study the ave-1000 tu e was used (see 
 it was assumed th east one gable end or wall was 

llation of such a turbine.  indsave 10 urrently re at 
ximately £1500 and therefore it was important to establish an economic wind 

d cut off to ensure that the pay back time was not outside the expected life n 
ximately fifteen years).  A tabulated energy curve 

r the turbine was produced using Windfarm at 0.1m/s intervals.  The table showed 
at at an AMWS of 5.0m/s the turbine had the potential to generate 1100kWh/y.  

Electricity prices currently stand at approximately 10p/kWh therefore at this AMWS 
the Windsave is likley to displace ma  of city   
Therefore assuming that the electricity is always used an  are ses 

k should be acco d in rs.  A WS of m/s wa
 economic cut off wind speed.  Buildings with wind speeds 

MWS at 10m a ound level were eliminated from the 
.  

ind spee  m/ ater w  update ugh a  
gy curve table fo inds 00, th roducing an annua

 results wer rou  postc  giving t otal ene  
code basis.  r th le of Ply outh City uncil 

ea were also cal and sults a hown b

resses 109

Winds rbin
details in above table) and at at l
suitable for the insta The W 00 c tails 
appro
pees spa

of the turbine (assumed to be appro
fo
th

 approxi tely £110 electri
d there

per year.
no los in the 

system, pay bac mplishe  14 yea n AM  5.0 s 
therefore selected as the
less than 5.0m/s A bove gr
resource estimate
 
All those buildings with w d of 5.0 s or gre ere d thro  GIS
join with the ener r the W ave 10 us p l 
energy estimate.  The e then g ped by ode he t rgy
values on a per post Totals fo e who m  Co
administrative ar culated  the re re s elow: 
 
 

Total Add 172 
Total roof tops 72053 
Wind speed viable ro 13of tops 566 
Potential installed cap ) 135acity (kW 66 
Average wind speed (m/s) 5.2 
Average energy (kWh 127/y) 0.5 
Total energy (GWh/y) 17.2356 

 
Table A4: Micro w urce  

es, e rop clean w ste woo

 

ind reso
 
 
 
2. Biomass (forest residu nergy c s and a d) 
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Technology Primer – Biomas
mass is organic matter of recent origin, and therefore does n lude fo s whic  

.  The carbon dioxide (CO2) released when energy is generated 
 absorbed during the fuel’s production, which means that it is 

virtually a carbon neutral process.   
 

lance can be assessed once fossil fuels used in biomass growing, 
 have been taken into account, but overall CO2 emissions per unit of 

energy generated are much lower with biomass than with fossil fuel processes. 

Energy can be retrieved from biomass feedstock through either direct combustion, advanced 
thermal treatment or Mechanical/Biological Treatment (MBT).  The main types of the latter two 
are outlined below:  
• Gasification – a chemical process during which hot steam and oxygen combine with a solid 

fuel waste input to produce a ‘syngas’ of carbon monoxide and hydrogen, for combustion in 
a gas turbine 

• Pyrolysis – waste is heated in a sealed chamber in absence of air to produce char, (oil) and 
gas. The char is used to provide process heat and the gas is cleaned to be combusted for a 
turbine or engine 

s 
Bio ot inc ssil fuel h have
taken millions of years to evolve
from biomass is balanced by that

The ultimate carbon ba
processing and haulage
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Biomass fuel falls into two main categories: 
• Woody biomass includes forest products, clean recycled wood, energy crops (miscanthus)

and short rotation coppice (SRC) e.g. willow 
• Non-woody biomass includes animal waste, biodegradable products from food processing

and ‘high energy’ crops, e.g. oil seed rape, sugar cane, maize. 
 

i i i
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mills 
a 40km 

dius around Plymouth’s Civic Centre.  The rationale for this was that to receive an 
nergy crop planting grant farmers must have a contract with a powerplant within 

40km.  Outsid  energy costs associated with transporting the fuel to 
the plant become unsustainable.  A similar rationale can be applie e other 
resource type re given as dry tonnes equ t (dte), ie if 
all the moistur to allow a fair comparison of fuels with 
different moist
 
Forest residue

 
Three different biomass energy resources were considered; forest residues from 
managed woodlands, energy crops (Miscanthus and Short Rotational Coppice (SRC) 
which for the purpose of this study was Willow) and clean waste wood from saw
and other waste arisings.  The resource analysis process examined land in 
ra
e

e this radius the
d to th

s.  A resource estimates a ivalen
e was removed from the fuel, 
ure contents.    

s 
 
The forest residue resource w efined as Phase1 

oodland or Ancient Woodland in the MAGIC spatial database or land owned by the 
oodland Trust or the Forestry Commission.  An annual sustainable yield of 2dte/ha 

om brashings and thrashings, toppings and loppings, thinnings ,etc was assumed 
idered to be 

nvironmentally sustainable or economically viable. 

n

as calculated for all areas d
W
W
fr
for all types of woodland.  Whole tree harvesting for wood fuel is not cons
e
 
E ergy crops 
 
Yie

ie
n and was based on the DEFRA agricultural land 
la ha/y, 
ra
ns

 w preferred crop of the two types as projected 
iel f
is t
xcl e
ro nd level.  This meant that only a small percentage of the potential growing area 
as

ld data for Miscanthus was derived from nation-wide data prepared by ADAS.  
ld data for SRC came from previous local studies, ie the Cornwall Renewable 
ergy Study and REvision 2010, 

Y
E
c ssification (ALC) of the potential growing areas as follows grade 1 = 10dte/

de 2 = 8dte/ha/y, grade 3 = 6dte/ha/y.  Other ALC grades were considered 
uitable for energy crop cultivation. 

g
u
 
It a  assumed that Miscanthus was the s

ds or Miscanthus (10 - 17 dte/ha/y) are much greater than SRC.  However, y
M can hus was expected to be only viable in less exposed locations and was 

ud d from areas with annual mean wind speeds greater than 7m/s at 25m above e
g u
w  allocated to SRC production.  
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The gross available Miscanthus and SRC resource was established by removing 
reas of grades 4 and 5 land, urban areas, rivers, lakes and forested areas from the 
tudy area and multiplying the remaining areas by the appropriate yield value. 

hese areas were further reduced by constraining the areas falling within Areas of 
utstanding Natural Beauty, National Parks, Heritage Coast, local nature reserves, 
ational nature reserves, special protected areas, special areas of conservation, sites 
f special scientific interest, scheduled monuments, parks and gardens.  The first 
ree of these are justified on the basis of impact on the landscape, however there 

re no formal constraints of farmer growing energy crops in these areas, and the rest 
imply as protected areas.  Landscape sensitivity outside of these areas was not 
onsidered to have a significant effect on the size of the energy crop resource as 
ng as a small proportion of the total land area was used, eg 5% - 10%, as 
lternative sites would be available.  The estimated resource after both levels of 
onstraint was then calculated.    

ther unquantifiable constraints upon the growth and use of energy crops for power 
 

a
s
 
T
O
n
o
th
a
s
c
lo
a
c
 
O
production include possible reluctance of farmers to plant energy crops in place of
conventional crops, the use of land to produce transport fuels and potential other 
uses for set-aside, unused land, etc.  Estimates of 5% and 10% of the available land 
area being turned over to energy crop production were used in the recent REvision 
2010 and REvision 2020 resource estimates.  In addition, there are issues regarding 
the acceptability of generating plant, crop monocultures, planning and permitting, 
transportation issues and the question of alternative markets for Miscanthus and 
SRC. 
 
Clean waste wood 
 
It should also be
reach their maximum 

 noted that both Miscanthus and SRC wil take up to three years to 
yields.  Energy crop powerplant developers will therefore need 

 find alternative sources of biomass fuel for the first few years of their plant’s 
ely 

 

 of this resource will be critical 
 kickstarting biomass CHP plants in the South West.      

ll sawmills within a 40km radius have been located and contacted to ascertain the 

 of 

l 

nsidered under Energy from Waste 

 type 

 

o be relatively small (circa 5MW) that they will be 

to
operation.  Forest residues are an obvious solution, however they are relativ
expensive and have a high moisture content.  A more viable alternative would be 
clean, ie untreated, waste wood, eg pallets, wooden packaging, offcuts, shavings and
sawdust, etc.  This resource could augment the other wood resources without 
requiring expensive emissions treatment equipment that contaminated wood and 
other wastes would  Identifying the scale and location
to
 
A
clean waste would resource.  Only two of these saw mills produce a sufficient 
quantity of wood for heat or CHP production at a scale beyond domestic use.  Both
these sawmills currently have a market for all of their waste wood and offcuts but 
have suggested they would be willing to find new markets for their wood.   Additiona
information on the potential wood resource from waste wood from waste 
management sites was obtained but as it was impossible to assess if this could be 
lassified as ‘clean’, this resource is therefore coc

below. 
 
The amount of electricity that can be produced per tonne of fuel depends on the
and size of the powerplant.  In general, the larger the plant, the higher its efficiency 
and the less fuel per MW of installed capacity required.  A conservative approach has
been adopted when plants estimating the likely installed capacity for biomass 

owerplants, ie they are expected tp
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based on boilers and steam turbines.  This is an established technology and henc
has a low development risk but is not very efficient (20%).  This, coupled with a 
calorific value of around 17GJ/t for wood, leads to a figure of 8000 dte/y/MW be

e 

ing 
sed to estimate electrical capacities.  For CHP plants twice as much useful heat u

capacity would also be available.  If the fuel is used for heat only purposes the fuel 
required per MW drops to less than 2000t/y/MW. 
 
Results 
 

  Woodland Residues (dte/y) Capacity (MW) 
  Within 40km PLYM Within 40km PLYM 

Unconstrained 24,679 468 3.1 0.1 
Constrained AONB NP HC  24,679 na 3.1 na 

Constrained by all Designations  24,679 na 3.1 na 
 

  SRC (dte/y) Miscanthus (dte/y) 
  Within 40km PLYM Within 40km PLYM 

Unconstrained 98,594 0 1,967,154 19,292 
Constrained by AONB NP HC  57,571 0 1,325,432 19,095 

Constrained by all designations  56,533 0 1,313,508 17,342 
 

  All energy crops (dte/y) Capacity (MW) 
  Within 40km PLYM Within 40km PLYM 

Unconstrained 2,065,748 19,292 258 2.4 
Constrained by AONB NP HC  1,383,003 19,095 173 2.4 

Constrained by all designations  1,370,041 17,342 171 2.2 
 

Sawmills within 40km and annual waste arisings 

Mill Name Estimated Annual Waste (dte/y) Capacity (MW) 
Marley Head 1300 0.16 
Barton Saw Mill 400 0.05 
Total 1700 0.21 

 
Table A5: Biomass resource  

 
 
3. Energy from Waste 
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Technology Primer – Energy from waste 
 
Energy recovery from waste (EfW) provides a double environmental benefit - firstly, the 
diversion of waste from landfill and, secondly, the recovery of energy, displacing fossil fuel 
alternatives and reducing greenhouse gas emissions.  At present only electricity generated from 
wastes undergoing one of the advanced conversion technologies is eligible for Renewables 
Obligation Certificates, and is therefore classed as ‘renewable’. 
 

lls into two main categories: 
• Municipal waste: waste from the domestic sector. In 2005/6 28.7m tonnes of municipal 

waste were llected. On average, sehold n 
waste (20%), paper and board (18
(17%), gener usehold sweeping

• Indu ercial waste: In 2002/3 Industrial and Commercial te in Engl
f this ab illion tonnes was attributable to industry 

erage nd Commercial waste is
tallic (including p r and card) (20%) and mine

wastes (20%). 
 
Advanced conver n technologies compr  Gasifi
Anaerobic Diges n. These technolog ed iom gy P

 
In o  government r irements, the region ategy 
as ting and 55% secondary treatment of MSW by 2020.   
U g Sche S), by 2010, biodegra cipal 
going to landfill must be 75% of the amount produced in 1995; by 2013 this is reduced to 50% and 
by 2020 to 35% 
 
EfW can produce either heat-only or electricity and heat (combined heat and power – CH
the same for biomass.  

Waste fa

 co  the main components of hou
%), putrescible organic waste,  s

waste are; garde
 as kitchen wastuch e 

al ho s (9%), 
strial and Comm  was and 

totalled 68 million tonnes. O
30 million to commerce. Th

out 38 m and 
e av

of; mixed waste (32%), non-me
 Industrial a
wastes 

 composed mainly 
ral ape

sio ise thr
ies are describ

ee main processes;
in the ‘B

cation, Pyrolysis and 
ass’ Technolotio rimer. 

rder to comply with EU and UK
sumes 30% recycling, 15% compos

equ al waste str

nder the Landfill Allowances Tradin me (LAT dable muni waste 

P) in 
way as described 
 

stimated waste arisings for the Plymouth area were taken from the City Council’s 
aste Plan Development document, October 2006 draft currently being produced by 

l solid waste (MSW) and industrial and 
ommercial waste was considered suitable for power generation.   This type of waste 
as a lower alorific valu tl ure of 
0,000t/y/MW being use stimate the likely electric pacity of powerplants.  
stimates were made base on both the gross tonnage of waste arisings and the 

onnage remaining after a proportion has been diverted for re-cycling.  Again if CHP 
lants are employed, twice as m  would also be available. 

aste Wood

ntec.  Of these waste streams only municipa

c e than wood and consequen y leads to a fig
d to e al ca

uch useful heat capacity

 

ther waste wood arisings in the area are estimated at 30 000 dte/y19, this is 
quivalent to an electrical capacity 3.75MW. 

unicipal and Commercial Waste Streams 

he table below shows the current latest waste projection for Plymouth given a 
medium’ growth scenario20. Of these waste streams only municipal solid waste 
MSW) and the industrial & commercial waste were considered suitable for power 
eneration. 

able A6: Waste Arisings in Plymouth ( ‘000 tonnes per annum) 
aste Stream 2001 2005 2010 2013 2015 2018 2020 2021 

                                            
9 Pers comm.,David Honey,Site Manager,Roodscroft Landfill,Saltash 
0 Plymouth City Council, Waste Plan development document (Entec) , Draft October 2006 
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M 201 209 221 229 234 unicipal Solid Waste 160 173 190 
In
C 180 195 207 213 217 217 217 217 dustrial & 

ommercial 
C
D

onstruction & 
emolition 566 566 566 566 566 566 566 566 

Special 23 25 26 27 27 27 27 27 
T 1 044 otal 929 958 195 988 738 1 007 1 019 1 031 1 040 

 
 
Ta e
waste  
will be
st m red in 2021.  
 
This l
and 7
of 13.2MW and 7.2 MW respectively.  The average of these two figures is 10.2 MW 
just 22% of t
 
 

bl  A7 shows the estimated energy potential if all of this waste was to be used for 
 to energy generation. This is an unlikely scenario as a percentage of the waste
 recycled. Table A8 below shows the estimated percentages of the waste 
 that would be recycled and recoverea

eads to an annual waste figure of 137,277 tonnes assuming a high growth rate 
2,065 tonnes given a low growth scenario giving estimated installed capacities 

he figure stated for 2021 above.  
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able A7: M al and Commercial  Arisin Ener timated Energy 

Potential (‘000
T unicip  Waste gs with gy Es

 tonnes per annum) 
Waste 
Stream 01 0 202 1 20 2005 2 10 2013 2015 2018 0 202

Municipal 
Solid Waste 160 173 190 201 209 221 229 234 

Industrial & 
Commercial 180 195 207 213 217 217 217 217 

Total 340 368 397 414 426 438 446 451 

Energy (MW) 34 36.8 39.7 41.4 42.6 43.8 44.6 45.1 

 
 
 
 

Table A8: Recycling and Recovery Capacity Requirements for Municipal, Industrial and Commercial Wastes 2021 
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Primary Treatment   Secondary  
Treatment 

  

Landfilling Recycling Recovery  Residual from 
Recovery 

 

Available 
for 
Landfill 

Waste 
Stream 

Growth 
Rate 

Total 
Waste 

% 
Waste 

Tonnes/yr % 
Waste 

Tonnes/yr % 
Waste 

Tonnes/yr   %  
Waste 

Tonnes/yr   Tonnes/yr 

High 
319200   45% 143640 55% 175560  

30% of 
Recovery 52668 

 
52668 

Municipal 
Solid Waste 
(MSW) Low 

180807   45% 81363 55% 99444  
30% of 
Recovery 29833 

 
29833 

              
High 

294803 17% 50117 44% 129714 39% 114973  
30% of 
Recovery 34492 

 
84609 

Industrial & 
Commercial 
Waste 
(I&C) 

Low 
147150 17% 25015 44% 64746 39% 57388  

30% of 
Recovery 17217 

 
42232 

              
High 

614003  50117  273354  290533   87160  137277 
Total MSW 
and I&C 
Wastes Low 

 327957  25015  146109  156832   47050  72065 
 

 
 
4. Small-scale hydro 
 
The small scale hydro resource was evaluated from the regional resource estimated 
in REvision 2010.  Apart from the existing resource listed in Section 4, no significant 
resource was identified within Plymouth. 
 
 
5. Solar photovoltaics (PV) 
 



 

ly related to the number of suitable buildings which can 

r park ticket machines. 

ms of existing buildings can be roughly estimated by 
k ithin Plymouth and making assumptions as to how 

any of these could support PV.  Taking the total number of roofs as identified in 
the micro-wind assessment, i.e. 72,053, we can assume that a quarter of these may 
have suitable southerly-orientations, and that half of these may have sufficient 
unshaded space and be of an appropriate construction to support a typical domestic 
1.5kWp system i.e. around 12-15m2 for high-efficiency panels.  This will potentially 
support 13.5MWe (peak capacity) of PV systems.  
 
In terms of an on-site generation policy, the PV ‘resource’ for new build will be 
governed by the suitable roof area, orientation, etc as for existing buildings.  
Applying the same assumptions as above to the proposed housing build numbers 
for Plymouth (i.e. 17,312 new dwellings between 2006 and 2021 identified in PCC 
Core Strategy for Housing Provision) will result in a potential installed capacity of 
around 3.2MWe, as shown in the table below.  The capacity actually realised will 

 
he PV resource is directT

Technology Primer – Solar photovoltaics 
 
Solar photovo  perfect renewable energy conversion system, as they 
transform sol ation d ly l ity y lso t  n ing parts and 
are primarily m silicon, the second-most abundant element in the earth’s crust. These 
features mak s e rb ec l ge tio ow  the cost of PV 
systems, com onv nal supply, has b o e, primar e to f large-
scale product n. 
 
There are a number of different types of photovoltaic cells with a range of efficiencies as 
outlined by British Photovoltaic Association: 
• Monocrystalline Silicon Cells: module efficiency of ~15%. 
• Polycrystalline Silicon Cells: module efficiency of ~12%. 
• Thick-film Silicon: module efficiency of ~12%. 
• 

 
PV systems can be bu ated in a number of differ

• Roof – e e mounte or s of or as til nt 
• ad p d e  
• PV can help shade are
 

Benefits of building integrated PV include: 
• lding velope provi es sufficient ar ity gener
• Utilisation is not restricted in densely populated urban areas.  
• s on istri o e a d r i g a oint of 

e of electric erate d.  
• tiona lding herefor c

implementing the PV will be reduced.  
• a stheti e b ilding may be en nced.

 
The quantity of electricity delivered will depend upon the location, size and type of system 
chosen, roof orientation, tilt angle, over-shadowing and temperature. 

ltaic (
ar radi

PV) cells are almost the
irect  into e ectric . The are a  silen , have o mov

 made fro
e PV system very applicabl  to u an el trica nera n. H ever
pared to c
ion and compet

entio
itio

een pr hibitiv ily du  lack o

support PV systems on roofs or façades, either as retrofit or building-integrated.  
Non-building integrated (or stand-alone) PV installations in urban areas are 
generally less significant in terms of resource – examples of these applications 

clude PV-powered street lighting and cain
 
The scale of the resource in ter

o ing at the number of roofs wlo
m
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Amorphous or Thin Film Silicon: module efficiency of ~6%. 
• Other Thin Films: module efficiency of between 6 & 12%. 

ilding integr
ither fram

ent ways, inclu
loping ro

ding; 
d on a flat  e replaceme

 Faç
Window – sloping or atria windows with 

e – re laces faça e mat rial to save costs
as. 

 The bui en d ea for electric ation.  

 Tran missi  and d bution l sses ar voide as powe s enerated t the p
use – he
PV pane

nce th
ls w

e valu
ace conv

ity gen
l bui

d is max
mater

imise
and t ill repl en ials e the ost of 

 The e cs of th u ha  

 



 

d posed by the developer as discussed 
in Section 6.
 
 

epend on the renewable technology mix pro
4. 

Development 
Area Waterfront Eastern Northern Remainder Total 

N
D

o Planned New 
wellings 7,140 2,504 3,682 3,986 17,312 

No Potentially 
Suitable 893 313 460 498 2,164 

S 690 747 3,246 olar PV (kWe) 1,339 470 
 

Table A9: Solar PV resource (new build)  
 
Note - a lack of data on d uses for both existing 
and planned produce meaningful 
figures in e likely to be smaller 
th n. This also 
applies t o
 
 
6. Solar water heating 
 

 

s in a capacity of 18.9MWth. 

V 
e 

the range of building sizes, types an
 non-residential development makes it difficult to 

stimating the potential resource.  This resource is 
an for housing, but will nevertheless comprise a significant proportio

o s lar water heating and heat pumps below.  

 
To indicate the scale of the resource in relation to existing buildings, a similar 
rationale to that applied to PV was used but with a roof area of 3m2 to support an 

verage-sized domestic 2.1kW system.  This resulta
 
Assessing the ‘new-build’ resource involves the same issues as discussed for P
and results in a potential installed capacity of around 4.5MWth, as shown in the tabl
below. 
   

Development 
Area Waterfront Eastern Northern Remainder Total 

Techno g
 
The proc
collector vi ore.  
This is th  i nts 
within so  ansfer system and hot water 

rage. 

l 
stic use, a SWH system 

ill typically save about 50% of a household’s annual fuel consumption for water heating. 

nd manufacture 
means it is more expensive.   

 

lo y Primer – Solar Water Heating (SWH) 

ess of solar water heating (SWH) involves the absorption of the sun’s radiation by 
s, a a fluid (usually water, antifreeze or air), and the transfer of the heat to a st
en ntegrated into a building’s domestic hot water system.  The three main eleme

water heating systems are the solar collector, heat trlar
sto
 
In the UK, SWH systems are used mainly as a source for domestic hot water and swimming poo
heating.  Installations for use in space heating are uncommon. For dome
w
 
There are two main types of commercially available solar collector for domestic hot water 
heating:  
• flat plate collectors  
• evacuated tube collectors 
 
The tube collector is less commonly used because its more advanced design a
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South-facing roofs provide the ideal location for collectors, although a south-east/south-west 
aspect will also be productive. Low density housing developments and retail units or offices with
washrooms, showers and/or canteens are well suited to SWH systems.  
 



No Planned New 
Dwellings 7,140 2,504 3,682 3,986 17,312 

N
S

o Potentially 
uitable 893 313 460 498 2,164 

Solar Hot Water 
(kW 1,874 657 967 1,046 4,544 th) 

 
le A10: S ter heatin e (new

d tida
 
Wave energy is a technol hase.  Most of this is 

rgeted at offshore devices for deep water (+50m) implementation and are 

r 

ajor refurbishment.  This 
ould potentially produce 15MW. 

iefly considered, tidal stream and tidal 
arrage. Neither of these devices were considered suitable for Plymouth due to their 

li
 
8
 

 

t pump resource has been estimated on the basis of future new build 
s retrofit is rarely undertaken in practice.  The table below shows the 

Tab olar wa g resourc  build)  
 
 
7. Wave an l 

ogy that is still in its development p
ta
therefore unsuitable for Plymouth.  However Wavegen, a UK company based in 
Inverness are currently developing a small scale (100kW) shoreline oscillating wate
column (OWC) device designed for use on breakwaters.  Typical spacing for the 
devices is less than 10m.  There is a possibility that these devices could be 
implemented on Plymouth’s breakwater if it needed a m
c
 
Two types of tidal energy devices were br
b
kely impacts on ecology and river traffic. 

. Heat pumps 

 
 

e hea

Technology Primer – Heat pumps 
 
A heat pump is a device that can extract heat from one medium at a lower temperature (the 

eat pumps fall into two main categories: 
w 

urface, using the ground as the low temperature heat source. 
  utilise the air as the low temperature heat source. 

 system is measured by the difference between electrical input (to 

rature of the source and 
. The higher the temperature  difference the lower the efficiency and CoP. GSHP 

systems work at higher efficiencies with low temperature underfloor heating than with 
pon 

P 
will have an annual average CoP of about 3. 

heat source) and transfer it to another at a higher temperature (the heat sink), effectively 
cooling the first and heating the second. 
 
H
• Ground source heat pumps (GSHP) make use of the energy stored in the earth just belo

the s
• Air source heat pumps (ASHP)

 
Both systems works by using the evaporation and condensing of a refrigerant to transfer the 
heat from the low temperature source to the high temperature heating system. 
The efficiency of a heat pump
drive the pumps) and the heat energy delivered. This is defined as the coefficient of 
performance (CoP). 
 
For both ASHP and GSHP the CoP is affected by the difference in tempe
delivered heat

conventional high temperature radiator systems. The efficiency of ASHP systems depend u
the ambient air temperature.  
 
A GSHP system with underfloor heating at ~40°C will have a CoP of above 4, whereas an ASH

Th
housing only a
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estimated tota
Strategy

l hea s from p d dwell s detail lymou re 
 Housing Provision.   

ed tha  floor spa ithin the  dwelling  be in the order of 
.  To reflect the likely high density of housing within the Waterfront zone, the 

floor space has been se 2 0m2 of floor 
pace will require 1k th al capacity 
alculates to be around 79.4MWth.  The realisable proportion of this resource will be 

 available space for ground source heat loops, either through 
es. 

t load lanne ings a ed in P th’s Co
 on

 
It was assum
100m

t the ce w new s will
2

t to 80m .  It has also been assumed that every 2
W  of capacity for sufficient heating.  The tots

c
heavily dependent on
renching or bore holt

 
 

Development 
Area Waterfront Eastern Northern Remainder Total 

No Planned New 
Dwellings 7,140 2,504 3,682 3,986 17,312 

Average floor 
space (m2) 

80 100 100 100  

Capacity per 
dwelling (kW) 4 5 5 5  

Total Capacity 28,560 12,520 18,410 19,930 79,420 (kWth) 
 

Table A11: Ground source heat pump resource (new build)  
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Annex C – Case studies  
 
1. Progress and experience in other local authorities  
 
Table A12: London Borough of Croydon 

 
Croydon's planning policy requires all major new developments in the borough to 
reduce CO2 emissions by incorporating on site renewable energy systems to generate 
10% of the devBackground elopment’s energy requirements.  
 
More than 100 on-site renewable energy projects at new developments have now been 
ppr nni y. 

 
a oved as a direct result of this pla ng polic

 
Projects 
 

Croydon’s first project desig d to reach a ‘ w d in Ju y 2005. 
The integration of solar photovoltaics and ind turbine in nt deck on the top 
floor of the Croydon Centrale shopping centre, was a retrofi he PV and wind 
turbine o ar park a visible to lic using tre. 
 
The solar PV arra g a total area of 
28.6m y each year. A 
wind turbine was also installed and consists of a single 3.5m diameter, 3 bladed rotor 
mounted on a 6.5m mast. The peak output of this turbine is 2.5 kilowatts. 

ne 10% target’ as complete l
 a w to the pla

t solution. T
 are located ab ve the c nd are  the pub  the cen

y is made up of a total of 45, 80W modules coverin
2 and will provide approximately 1,765 kilowatt hours of energ
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Results 

On new housing estates they have found that it is often unnecessary to install a micro 
renewable system on every dwelling in order to achieve the estate's overall 10% target. 
 
Developers are finding the 10% surprisingly easy to achieve: 
Cost is not the real obstacle! 
Know-how is the initial obstacle 
It becomes ‘just part of the process’… 
 
Croydon's success demonstrates the practical potential of planning policy to deliver big 
increases in the uptake of micro renewables. It is seen as a key policy driver for the 
development of the renewable energy. 

 
Contact 

Eddy Taylor, 
Environment and Sustainability Manager 
Croydon Council 
020 8760 5791 
eddy.taylor@croydon.gov.uk 

 



 

 
Table A13: London Borough of Merton 

 
Following the publication of Planning Policy Statement 22 (
Guidance on Renewable Energy (2004), the Londo

PPS22), Planning 
n Borough of Merton was the first 

to formalise the government’s renewable energy targets. 

ndon Borough of Merton’s planning policy, which requires 
the use of onsite renewable energy to reduce annual CO2 emissions for all new 

f number not given, area is 

00sq metres or more (or site is 1 
hectare or more). Area of site is that directly involved in some aspect of the 
development. Floor space is defined as the sum of floor area within the building 
measured to the external wall faces at each level. Basement car parks, rooftop plant 

 
Background 

 
The 'Merton Rule' is the Lo

major developments in the borough by 10%. 
 
Major Developments are defined as: 
For dwellings: where 10 or more are to be constructed (or i
more than 0.5 hectares) 
 
For all other uses: where the floor space will be 10

rooms, caretakers’ flats etc. should be included. 
 

 
Projects 

in June 2005 at Willow Lane, Mitcham. The project consisted of the installation of a 
ss 
V 

 
The first project to comply with this target – ten light industrial units - was completed 

solar photovoltaic (PV) system onto the profiled steel sheet roof of a new busine
park development and electrical connection into the existing system. The solar P
array covers a total area of 33m² with an estimated annual energy yield of 4,700 
kilowatt hours. 
 

 
Results 
 

 
TheMertonRule.org aims to encourage the spread of positive planning policies which 

l 
as part of their Unitary 

works (LDF). 
to build a community of knowledgeable and interested 

formed by submitting the latest news, events and 
wable energy. 

increase the uptake of renewable energy systems.  
 
By providing a hub for information about The Merton Rule, the site encourages loca
authorities to share best practice and adopt similar policies 

P) or Local Development FrameDevelopment Plans (UD
TheMertonRule.org hopes 
users who can keep each other in
links related to, planning and rene
 

 
Contact 
 

020 8545 3457 
07941 055 596 

ewitt@merton.gov.uk
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Adrian Hewitt 
Principal Environment Officer 
London Borough of Merton 

adrian.h
 

 



 
Table A14: Kirklees Metropolitan Borough Council 

 
Background 

 
K  of 
th
a w public 
buildings to be supplied from renewable sources by 2011. 
T
sa
 

irklees Metropolitan Borough Council (MBC) requires developers to supply 10%
e energy needs of new developments from on-site renewables. They have a more 
mbitious target of 30% of energy consumption in every one of its ne

aking into account the expected fuel price rises, integrating renewable energy will 
ve costs in the long-term. 

 
Projects 
 

 
S art in a major European project to supply 
el
th of PV (arrays rated between 1 kWp and 1.3 kWp) and 62 
3m2 solar hot-water heaters integrated into the roof during construction on a range of 
p
 
T
in
T ange of properties, from inner city 
social housing flats and bungalows to a prestige out-of-town mill conversion. Some 
w ld properties being refurbished, others were newly-built, all to high 
e
w
 

ince 2000, Kirklees MBC have taken p
ectricity from PV in city buildings. The EU-funded SunCities Project contributed to 
e installation of 351 kWp 

rivate and public-sector housing and residential homes in Huddersfield.  

his is the largest domestic PV programme in the UK, and represents about 5% of 
stalled PV capacity.  
his has directly benefited 425 residents in a wide r

ere o
nvironmental standards, so households gained the benefits of energy efficiency as 
ell as the renewable energy.  

Results 

 
T ry 
fe e occurred. The monitoring of energy output is not yet completed, 
but the programme is estimated to generate about 260 MWh of electricity per year, 
and save about 110 tonnes of CO2.  
 
T umental in the project running 
smoothly. They informed local residents about the scheme and were a focal point for 
e
ta
 
T  
ke
 
T t of the programme was about £2 million, or about £6,700 per kWp 
in ere brought down during the lifetime of the project, in particular by 
lo oject management and procurement, so latterly the 
co s only about £3,400 per kWp.  
 

here has been fairly regular follow-up as part of the monitoring programme, but ve
w problems hav

he enthusiasm of the tenant representatives was instr

nquiries and feedback. Tenants have taken part in energy information workshops, 
lked to the media and provided feedback on PV system performance.  

he links with other organisations and the willingness to learn from others have been
y factors in the success of this project.  

he overall cos
stalled. Costs w
cal organisations taking over pr
st of the bolt-on systems wa

 
Contact: 
 

 
K
Environment Officer (Renewable Energy) 
Kirklees Metropolitan Borough Council 
01484 223568 
environment.unit@kirklees.gov.uk 
www.kirklees.gov.uk

ate Parsons 
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Table A15: Leicester City Council 

 
Background 
 

 
t to provide 20% of all its 

 line with the Local Plan Policies, developers are expected to incorporate a 
inimum 10% of energy demand by on site renewable energy provision. This base 

Leicester was designated Britain's first 'Environment City' in 1990 when the Energy 
Action Plan signaled the Council's intention to reduce the CO2 emissions in the city 
by half by the year 2025. In 1999 this ambitious goal was incorporated into the
Council's overall EMAS targets, together with a commitmen
energy requirements from renewable sources by the year 2020. 
 
In
m
target level will be raised by 1% increments per year for new major developments 
coming forward in future years (e.g. from December 2006 the target would be 12%, 
2007 13% and so on).  

 
Projects 
 

n 

d Power (CHP) in individual buildings.  

Solar energy is seen as a key option. The Council has already installed solar cells o
the council Offices. During the summer these can heat 400 litres of water from the 
mains temperature of 10-15°C to 45°C, and they can save the council £450 a year 
due to reduced gas consumption. The Council has also installed an advanced 
evacuated tube heating system at a city swimming pool. 
 
Initiatives within the City include the development of small scale district heating 
ystems and Combined Heat ans

 
Results 
 s that realise their potential for meeting 

   
ll new developments within proximity to existing or proposed community heating 

assess the possibility of sourcing their energy requirements from such 

Reduced emissions by 47,500 tonnes of CO2 between 1993 & 2001 
Saved £3.9 million in energy costs  
 
ENERGY EFFICIENCY 
Planning permission will not be given for development proposals which would fail 
sufficiently to achieve efficiency in the use of energy. 
 
RENEWABLE ENERGY 
All major developments will be expected to provide an assessment of how they will 
contribute towards the regional targets for renewable energy. Planning permission 
will only be granted for major development
their energy requirements from renewable sources. 
 
All major developments and developments within the Strategic Regeneration Area 
will be expected, where feasible, to source their energy requirements from CHP 
(either through on-site plant or a community heating network).
A
networks must 
networks. 

 
Contact 
 Alex Barker

B
L

eacon Coordinator  
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eicester City Council 
0116 2528627 
beacon@leicester.gov.uk. 

 

http://www.kirklees.gov.uk/


 

Table A16: Woking Borough Council 

 
ackground y to finance B

Woking is recognised as the most energy efficient local authority in the UK. 
 
The council has adopted a climate change strategy and joined with a 
commercial partner to establish an energy services compan
sustainable and renewable energy projects. 

 
Target 

1990) 
80% reduction of Woking’s greenhouse gas emissions (municipality & 
community) by 2090 on 1990 levels (set in 2002) 

40% reduction in energy consumption from municipal buildings by 2001 on 
1991 levels (set in 

 
Projects 
 

Promoting the use of low carbon vehicles  
04)  

UK’s first small-scale combined heat and power (CHP) heating and heat fired 
absorption cooling system,  
first local authority private wire (direct supply to householders) residential CHP 

ic/CHP installations,  
first local sustainable community energy system,  

stem 

Efficient lighting  
Construction of efficient facilities & buildings  

Introduction of a carbon offset charge for the use of car parks (from April 20
Use of CHP (combined heat & power), fuel cell, & solar power: 

and renewable energy systems,  
largest domestic integrated photovolta

first fuel cell CHP sy
first public/private joint venture Energy Services Company (ESCO).  

 
esults R

 

Woking Borough Council has reduced carbon dioxide emissions by 82% across
its own buildings.  
£4.9 million saved in municipal energy & water bills in the 10 year period 1991
to 2001 

 

 

 
Contact 
 43490 

allan.jones@woking.gov.uk 
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Allan Jones MBE,  
Energy Services Manager 
Woking Borough Council  
Surrey  
01483 7

 



 

2. Energy policies of London boroughs - extracts from Unitary Development 
Plans (UDPs) 

Almost (but not all) of the London Borough’s UDPs make some reference to 
‘encouraging’ the de
sted below however are

 

velopment of renewable technologies in the borough. Those 
li  the only ones to make specific requirements of developers. 
 
Camden 
 
The Council will expect major developments to demonstrate the energy demand of their proposals and 
how they would generate a proportion of the site’s electricity and heating needs from renewables 
wherever feasible. 

ncil expects maj
renewable energy produ ergy requirements. 
The most likely sources of renewable energy for developments in Camden are solar water heating, 
photovoltaic cells, small-scale wind turbines, passive solar energy, natural ventilation and borehole 
cooling. Developers should give details of how they have addressed these issues in any design 
statement that is to be su y B1. 
Although not strictly rene r greater energy efficiency, 
also has enormous pote an be used at both large and 
small scale.  
 

urther guidance on ene
and the Camd

 
The Cou or developments of 1000m² or 10 housing units or more to incorporate 

ction equipment to provide at least 10% of predicted en

bmitted under polic
wable, combined heat and power through its fa

It cntial for reducing carbon dioxide emissions. 

F rgy matters and sustainable buildings is contained in Supplementary Planning 
en Green Buildings Guide. Guidance 

 
Croydon 
 
All proposals for develop renewable energy facilities 
and/or energy saving tec le (for example combined Heat and Power 
systems, solar water hea
The Council will expect all development (either new build or conversion) with a floorspace of 1000m² 
or more or ten or more residential units to incorporate renewable energy production equipment to 
provide at least 10% of the predicted energy requirements. 

ment of uses that consume energy should include 
hnologies whenever possib
ting systems and photovoltaic cells). 

 
Ealing 
 
Expect all major develop bove a threshold of 1,000 sq m or 10 dwellings) to incorporate 
equipment for renewable power generation so as to provide at least 10% of their predicted energy 
requirements. 
 

ments (a

Greenwich 
 
The Council will expect a greater than 1000 m² or residential 
evelopments of 10 or m rporate renewable energy production equipment to provide at 

least 10% of the predicte
The Council will encourag able energy projects and developments which 
include renewable energy facilities and energy saving technologies where there is no conflict with 
ther policies in the Plan. 

ll developments with a floor space 
d ore units to inco

d energy requirements. 
e the development of renew

o
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Haringey 
 
The Council will: 
(a) require all major development schemes to provide an energy assessment with their planning 
application, showing an on-site provision of 10%, where feasible, of their projected energy requirement 
from renewable sources; 
(b) expect all major schemes to demonstrate in their energy assessment that the proposed heating 
and cooling systems have been selected in accordance with the following order of preference: passive 
design; solar water heating; combined heat and power, for heating and cooling, preferably fuelled by 
renewables; community 
heating for heating and cooling; heat pumps; gas condensing boilers and gas central heating; 
(c) encourage non-major developments to have an energy assessment and on site energy provision 



from renewable sources; 
(d) ncourage one large wind power scheme in the borough; 

n partnership with o
e

) i ther stakeholders, seek to deliver a zero-carbon development in the borough (e
by 2010, where feasible. 
Each case will be considered on its merits and on the basis of the current state of renewables 
technology and their financial implications. 
 
Harrow 
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he CounciT l will require new developments to be so designed as to maximise the potential, to the 

extent that this is practicable, viable and cause no undue harm to the environment or residential 
amenities, of renewable energy schemes such as make use of solar energy, photovoltaics and natural 
ventilation. 
 
Kingston 
 
The Council will encourage development proposals to include renewable energy components, such 
photovoltaic panels, or to seek to recover energy. 
 

as 

Lambeth 
 
All major developments (above a threshold of 1000 m² or 10 dwellings) are required to incorporate 
equipment for renewable power generation so as to provide at least 10% of their predicted energy 

quirements. re
Larger schemes should, wherever feasible, include combined heat and power and community heating. 
 
Merton 
 
All new industrial, warehousing, office and live/work units outside conservation areas and above a 
threshold of 1,000 m² will be expected to incorporate renewable energy production equipment to 
provide at least 10% of predicted energy requirements. 
 
Southwark 
 
Where feasible: 
i. All new developments including conversions and changes of use must, where feasible, incorporate 

le energy technology and design. In addition, 
. When submitting proposals for Major Developments outside conservation areas, applicants are 

ed 

y production equipment; and 
wable sources 

ary, the LPA will seek to enter into planning agreements to ensure that renewable 

renewab
ii
required, to demonstrate how they development will endeavour to provide at least 10% of predict
energy requirements from: 
• Renewable energ
• Rene
 

here necessW
energy production equipment and/or renewable sources of energy are retained in perpetuity. 
 
Tower Hamlets 
 
The Council will expect all development (either new build or conversion) with a floorspace of 1000m
or ten or more residential u

² 
nits to incorporate renewable energy production equipment to provide at 

ast 10% of the predicted energy requirements. 
als for large developments will be required to demonstrate that consideration has been 

iven to the following ranking method for heating systems: 
gy; 

e; 

le
3. All propos
g
a) renewable ener
b) combined Heat and Power (CHP) in conjunction with a wider community heating/cooling schem
c) gas condensing boilers; and 
d) gas central heating. 
 
Waltham Forest 
 
The council requires 10% of total predicted energy consumption to be from renewable energy sources, 

ousing through on-site generation for all new commercial / industrial developments over 1000 m² and h
developments of 10 or more units. 



 

 
Westminster 
 
Where feasible, new developments will be required to incorporate renewable energy generatin
to meet a proportion of the development’s overall energy demand. 
 

g plant 

 
Table A17: Extracts from UDPs of London boroughs 
 
3. Examples of 10% on-site renewables in practice 
 
 
Merton Borough Council (MBC) 
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Name Development type Renewable technologies being 
implemented 

Kings College School, laboratories (NVB 
architects) 

CHP, Wind, PV Wimbledon 

Building a gym and 

Lidl Supermarket Commercial Ground source cooling technology 

Hartfield Road 
Shopping Arcade with 
hotel above and flats GSHP and Wind 
above this 

Wimbledon Police Station Holding Cells SHW 
Key worke

artnersh
r housing (English 

ips) 
Housing (Crest 
Nicholson) CHP, PV, biomass heating P

Big Yellow Box Company Industrial PV and vertical axis wind 
Light industrial units Industrial PV and wind 

Wimbledon Football Ground Large housing 
development SHW 

Dover House Mixed use development 
of offices and housing SHW and PV 

 
Table A18: Merton BC - developments in progress with 10% on-site generation 
 
Detailed information on these developments is not available at time of writing but i
is likely that case studies will feature on 

t 
www.themertonrule.org in the future. 

 
General findings: 

sity housing: the value attached to the space that would be needed 
ot water storage attached is so high that it is more 

rk 

es: MBC doubtful as to the effectiveness of roof mounted turbines 
n environment but have found that 6kW turbines, correctly sited, 

are very effective. 

 
• Low rise housing: the installation of SHW meets the 10% requirement 

 
• High den

for the installation of a h
economical to install a mix of SHW units and PV 

 
• Larger developments (hotels etc): Ground Source technologies seem to wo

well. 
 

• Biomass: MBC is reluctant to support this in high density urban areas 
 

• Wind turbin
in an urba

 



• CHP: MBC encourage the use of CHP even if it is natural gas powered as it 
to such a huge reduction in the carbon footprint of the development. If 

renewables 

s
pond to a prescriptive 

newable energy policy) 

leads 
CHP is installed it is considered unfair to still demand 10% on site renewable 
generation so this is altered to 5% of electricity to be generated from 

 
 
Ca e Study: Willow Lane, Mitcham, Surrey, UK (Borough of Merton) 
(The first time a UK developer has been compelled to res
re
 

 
 
Site Description: 
 

ulative commercia ng o es, likely to be 
occupied by a mixture of storage a n, light manufacturing and administrative businesses. 
A 4,500 m2 spec l development comprisi

nd distributio
f 10 units of varying siz

 
Baseline Assessment: 
 
The assessment included basic bu hting, hea nut excluded 

cturing or me s as this ical and 

ng who the end user g irements could not be 
 such SHW, GSHPs utili hat only electricity 

enerating renewables could be employed. The developer did not install heating (water boilers), or 
lling these to the final 

 
 An 

ternative to use software toolkits to predict CO2 emissions of the specific building.  

on footprint was 108,200 kg CO2 per annum. Improving the energy efficiency 
f th ui ould fall 

prop e 
stalled as well as passive stack ventilation. 

ilding services (lig ting, office equipment etc) 
energy use of manufa chanised processe  was decided to be impract
unreasonable. 
 
Without knowi
determined. As

s were going to be, heatin
 and CHP could not be 

and hot water requ
sed, meaning t

g
comprehensive lighting systems in the individual units, leaving the option of insta
ccupant.  o

 
The predicted CO2 emissions of the development were calculated using Energy Consumption (ECON)
Guides from the Carbon Trust. However, there are issues regarding how up-to-date this data is.
al
 

he agreed original carbT
o e b lding further means that the 10% CO2 reduction required through renewable energy w

ortionately. With this in mind, water saving dual flush toilets, efficient taps and showers wer
in
 
Rene aw bles Proposed: 
 
0 roof m n estimated annual energy yield 
f 4,700 kWh and forecast CO  savings of over 2000kg a year) 

 
A fund o

stems nits where boilers would need to be installed once occupied, so that they can upgrade 
eir ter

 
he realistic maximum achievable is a total CO2 reduction of 21% of which 13% would come from 

rene b
(i.e. ra
19% of w
 

1
o

ounted wind turbines; 5kWs of PV panels (33m² array with a
2

f £6,000 was also established to assist in the installation of energy efficiency appliances and 
 in the usy

th  in nal systems and reduce their carbon footprint. 

T
wa le energy. Taking into consideration the number of units unlikely to require heating systems 

 sto ge units) it is reasonable to speculate that the most likely result will be a CO2 reduction of 
hich 11.2% will come from renewable energy equipment.  

E
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nforcement: 
 



 

This di
developm
renewab
operation
 

 is scharged in the form of a Planning Condition stating that: “No works in relation to the 
ent shall commence on site until the Local Planning Authority is satisfied that the proposed 

le energy equipment will cut CO2 emissions by at least 10%, and that their day to day 
 provide energy for the development.”  

Implementation conclusion: 
 
The developer has been found to be enthusiastic about the policy, seeing it as an opportunity to get 

s for ahead in designing, building and marketing low carbon developments for the future, and have plan
three more developments in the borough. 
 
Issues raised  
 
Justification clause 4.166 of UDP Policy PE13 states that: “Where incorporating renewable energy 
production equipment is shown (by the applicant) to make the development unviable, it would not be 
expected.” However the clause does not say “commercial viability” - just viability”. 
 
Monitoring 
 

he Borough’s Business and Environmental Partnerships Unit feel that the proposed measures and the 
iency fund adequately meet the expectations set of to the developers within the 

within the UDP. 

T
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additional energy effic
nvironmental policy e

 
 

able A19: Willow Lane case study T
 
 
 
London Borough of Croydon 
 
Croydon Council has more than 100 planning permissions now which require 
renewable energy.  Information on these can be found on the Croydon Council 
Website under Environment / planning 
 

eneral G findings: 
• Croydon Council has found that 10% of carbon emissions can usually be off-

set if about half the flats have solar water heaters. 
 
Case Study: 115 Sydenham Road, Croydon, CR9 2TD 
 
Site Description: 
 
Demolition of the existing bu
accommodation in roof space

ilding and the erection of a four and five storey building with 
 comprising 41 flats. (Ruskin Homes) 

 single storey workshops at the rear. 
he premises are used by a furniture manufacturer. Within the forecourt of the building is a small 

 
The application site is located on the western side of Sydenham Road. It is occupied by a two storey 
Victorian building used as showrooms and offices with extensive
T
electrical sub-station. The site area is 0.22 ha. 
 
Environmental Requirements: 
 
Prior to the commencement of works on site an independently verified 'Ecohomes' report and 
certificate showing that the development has achieved at least a 'Very Good' standard was required to 
be submitted to the Local Planning Authority for approval.  
The development could then only be carried out in accordance with the content of the report. This is in 
order to comply with Policy UD18 of the Second Deposit Draft  Replacement Unitary Development Plan 
(the Croydon Plan) 
 



Baseline Assessment: 
 
Extensive discussions between the applicants and the Council have resulted in the developmen
capable of achieving a ‘very good’ Ecohomes rati

t being 
ng.  

ormally be sought, it is considered that ‘very good’ would be 
e financial constraints of developing the site. 

Whilst an ‘excellent’ rating would n
acceptable in this instance given th
 
Renewables Proposed 
 

he applicants have agreed to provide 12 sT olar water heaters to comply with the Council’s objective of 
sion of renewable energy sources. These would be located on the central flat roofed 

he energy provided would exceed the Council’s 10% requirement. 
ensuring the provi
part of the building. T
 
 
Table A20: 115 Sydenham Rd case study 
 
 

reater LoG ndon Authority (GLA) 
 

Name Development type Renewable technologies being 
implemented 

284 – 302 Waterloo   solar water heating and ground 
source heat pump  Road, SE1 (Sept 06) 

Wedge House, 32-40 
lackfriars Road, SE1   PV B

Old Town, Grafton 170 dwellings with retail, 
ng and 

Communal heating system 
complemented by 320 sq.m of solar 
water heating panels Square (July 06) restaurant /café, drinki

office 
Bath Road, Cranford 00 (May 06) 
 

Redevelopment of a site with a 
425-bedroom budget hotel 

Proposal includes approximately  8
sq.m. of SHW panels 

Marsh Wall (April 06) Mixed development includes 
691 dwellings, office

Revised proposal includes a biomass 

 , retail & 
community 

heating plant at basement level and 
740 m2 SHW  

 
Table A2
 

ote: these developments had not been refused by the Mayor of London at the time 
 approved by the GLA. 

1: GLA case studies 

N
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of writing; this does not mean that they will necessarily get



 

Inform on benefits, added value and returnsFinance

OpportunitiesBarriers
. 

Improve marketing

SHWResistance to retrofit

Close Plymouanning zone strictions

plars

Use of local m  campaigns on local issues for ur y (public opinion) 
ent

Persuade thracks

cation an
cross party s

Committee members

Local interpretation, future cost reductionsBarriers to individual action (small scale 
renewables) – planning permission

Education and guidance, marketing campaign, 
demonstration house / technology. Planning 
guidance

Public perception / knowledge1

Provision of information and training, support 
networks. Regional case studies

th Airport

 and university to set standards

Existing pl
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Developer resistance / understanding

Traditional ho ach is no longer 
appropriate.

Economic issues and 

Housing associations should be more 
accountable

Why set the lower boundary for large scale 
development?

Retro fit - expense4

Fairness factor – if a development doesn’t 
require renewables on every property how is 
this distributed / shared out

Who will run a large renewable energy 
facility?

Section 106 issues of implementation

Build a Plymouth eco-houseDeveloper and public perception to 
sustainability seen as negative

private and voluntary sector sustainability panel.

Require developer to take long term interest in 
development with regard to its performance 

 performance 
monitoring

Bar
use builder appro

Opportunities
viability

riers

Remove internal barriers and develop a multi 
disciplinary approach. Have available a public, 

Public sector capacity, expertise and 
resources3

(section 106?)

Post planning permission

Traditional ho ach is no longer 
appropriate.

Economic issues and 

Housing associations should be more 
accountable

Why set the lower boundary for large scale 
development?

Retro fit - expense4

Fairness factor – if a development doesn’t 
require renewables on every property how is 
this distributed / shared out

Who will run a large renewable energy 
facility?

Section 106 issues of implementation

Build a Plymouth eco-houseDeveloper and public perception to 
sustainability seen as negative

private and voluntary sector sustainability panel.

Require developer to take long term interest in 
development with regard to its performance 

 performance 
monitoring

Bar
use builder appro

Opportunities
viability

riers

Remove internal barriers and develop a multi 
disciplinary approach. Have available a public, 

Public sector capacity, expertise and 
resources3

(section 106?)

Post planning permission

Annex D – Stakeholder consultation outputs 

uth 
o 4 groups and 

vited to offer their views on the most important barriers and opportunities around 
n on-site renewables policy.  The outputs are shown below:   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Table A22: Stakeholder consultation outputs 

 
The stakeholder consultation event was held on 14th December 2006 in Plymo
and included a workshop exercise where participants were split int
in
the implementation of a
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 Annex E – Building energy benchmarks 
 

Good practice 
benchmark 

kWh/m2/year Building types 

Gas Electricity 
Council Facilities     
  Car Park - enclosed n/a 15 
  Libraries 133 32 
  Museums 96 57 
  Special housing 314 46 
  Town Halls 138 84 
Financial & professional services buildings   
  Post offices 140 45 
  Banks & building societies 70 70 
  Agencies 150 55 
  Post offices (all-electric) 0 80 
  Banks & building societies (all-electric) 0 100 
  Agencies (all-electric) 0 90 
  Banks & building societies 63 71 
  Banks & building societies (all-electric) 0 122 
Hospitals   
  Small acute hospital (<25,000m3) 406 45 
  Small acute hospital (>25,000m3) 466 60 
  Long stay hospital 414 41 
  Nursing/residential care home 375 42 
Hotels and Hostels   
  Smaller hotel 240 80 
  Business or holiday hotel 260 80 
   Luxury hotel 300 90 
Manufacturing   
   General manufacturing 225 65 
   Factory - office 150 72 
  Light manufacturing 175 43 
Offices   
  AirCon Prestige type4 114 234 
  AirCon Standard type3 97 128 
  No AirCon Cellular type1 79 54 
  No AirCon OpenPlan type2 79 33 
Restaurants/bars   
  Restaurant with bar 100 650 
  Fast-food restaurant 480 820 
Retail   
  Supermarkets 200 915 
  Supermarkets (all-electric) 0 1034 
  Department stores 194 237 
  Department stores (all-electric) 0 209 
  DIY stores 
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149 127 
  Book stores (all-electric) 0 210 



 

  Catalogue stores 37 83 
  Catalogue stores (all-electric) 0 100 
  Butchers (all-electric) 0 475 
  Clothes shops 65 234 
  Clothes shops (all-electric) 0 270 
  Electrical goods rental (all-electric) 0 281 
  Electrical goods retail (all-electric) 0 172 
  Frozen food centres (all-electric) 0 858 
  Off-licences (all-electric) 0 475 
  Shoe shops (all-electric) 0 197 
Schools   
  Primary or middle school 137 20 
  Secondary school without swimming pool 151 22 
  Secondary school with swimming pool 172 26 
  Primary schools 126 20 
  Secondary schools 136 24 
Social areas   
  Theatres 420 180 
  Cinemas 515 135 
  Social clubs 140 60 
  Bingo clubs 440 190 
Sports   
  Sports facility without a pool 215 75 
  Sports facility with a pool 360 150 
  Swimming pools only 775 165 
Warehouses   
  Storage & distribution warehouses 135 29 
  Distribution warehouses 103 53 
  Distribution warehouses (all-electric) 0 55 

 
3: Building energy benchmarks (from London Renewables Too t) 

Note - All figures from the London Renewables Toolkit except fo ncil faci
w ich are from the C
 
An additional source of energy benchmarks can be found in CIBSE Guide F: Energy 
Efficiency in Building
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Table A2
 

lki

r Cou lities 
h arbon Trust 

s. 
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