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FUNDING 
 
This project was funded by: South West Regional Development Agency and  EDF Energy. 
 
 
REPORT STATUS 
 
This report is issued as a final report.  Appendices are available separately. 
 
 
Consultant’s descriptions 
 
Element Energy 
 
Element Energy Limited provides strategic advice and engineering consultancy in the low 
carbon energy sector.  The company takes an integrated approach to the areas of 
renewables, hydrogen, fuel cells and other low-carbon energy technologies, offering services 
from feasibility and business planning studies through to detailed design and project 
management. The company has offices in Cambridge and London.  
 
 
Thameswey Ltd. 
 
 
Thameswey Ltd. has unique experience and expertise in developing and deploying local 
sustainable community energy systems. Thameswey has combined an in-depth knowledge of 
energy systems with UK regulatory opportunities and financing (from private investors and 
local government perspectives) to master the real issues and barriers to a sustainable energy 
future through the actual implementation of such systems, including sustainable and 
renewable energy, fuel cell technology and low carbon transport systems. 
 
Thameswey Ltd. is an Energy and Environmental Services Company (EESCO) wholly owned 
by Woking Borough Council. The company enters into public/private joint venture to delivery 
sustainable energy and fuel poverty reduction projects. The Memorandum of Articles of the 
company allows it to participate in projects outside the borough of Woking. 
 
Thameswey Ltd. has a joint venture with the Danish energy contractors Xergi A/S Xergi have 
extensive experience of district heating, biomass and CHP systems across Europe. Xergi  
have provided technical input (costs and system design) for the district heating and ESCo 
aspects of the CPR sustainable energy project.  
 
GeoScience 
 
GeoScience Ltd is an independent and experienced specialist service company providing 
geological and rock mechanics support for oil and gas operators, geothermal developers and 
deep geological investigations world wide. The company specialises in the characterisation of 
deep, fractured reservoirs, the assessment of in situ stress, the management of wellbore 
stability and the delivery of geothermal energy. The company currently operates with a 
subsidiary company EarthEnergy Ltd. 
 
The Consulting Engineering operations are currently working on projects in the UK, Algeria, 
India, Angola, Yemen, Greece and Russia involving oil and gas production, in situ stress and 
wellbore stability, formation water chemistry, produced water disposal, underground gas 
storage and deep geothermal production. 
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EarthEnergy Ltd acts as both contractor and consultant for the design and installation of 
heating and cooling systems for buildings in the UK using renewable energy from the ground 
GeoScience provided the mine water heat pump feasibility assessment for this study. 
 
(www.geoscience.co.uk) 
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1.0 EXECUTIVE SUMMARY  

 
The Cornwall Sustainable Energy Partnership (CSEP) and Camborne Pool Redruth 
Regeneration (CPRR) have formed a partnership to define a practical delivery pathway for the 
development of an exemplar energy generating and sustainable energy community as a part 
of the Camborne-Pool-Redruth regeneration project.  The emphasis on sustainable energy in 
the area is driven by a number of key factors which influence the vision of both parties for the 
area. 
 
1. The CPR regeneration is a major development project for Cornwall, involving large scale 
new build for the housing, leisure and commercial sectors. As such, the decisions taken on 
energy in the regeneration will have a major effect on the overall CO2 emissions from the 
CPR area over the next century. Given the increased evidence of the effect of anthropogenic 
emissions of CO2 on the global climate, it is essential that decisions taken at the CPR 
regeneration lead to a minimisation of fossil fuel consumption and so fit with CSEP’s 
overarching sustainable energy aims. 
 
2. Cornwall as a whole is a net importer of energy. This leads to a net outflow of capital from 
the county to the rest of the UK, which is an economic drain. This represents a strong 
economic driver to increase the quantity of energy generated in the county. CSEP is working 
on projects on a range of scales to increase local energy generation. This project is an 
opportunity to promote generation of energy in the built environment. 
 
3. Nearly a third of households in the CPR area suffer from fuel poverty (defined as 
household expenditure on fuel being 10% or more of household income). There is a strong 
social driver to decrease the fuel used in houses through design, to improve the quality of life 
for the local population. 
 
4. As a large project in the region, the CPR regeneration can act as a beacon for the rest of 
Cornwall for the promotion of sustainable energy concepts for the built environment. Both 
partners are keen to ensure the beacon effect of the development is maximised – CPR 
primarily for the potential economic impact across the area and CSEP for the promotion of 
sustainable practices in building across the county. 
 
5. Sustainable energy represents a substantial economic opportunity for the area. Early 
involvement in sustainable energy projects is seen as a key mechanism to stimulate 
economic development and jobs creation. Promoting a knowledge economy in Cornwall is a 
priority for the regional development strategy and the new knowledge created by participation 
in sustainable energy projects relevant to Cornwall will have a high value for export to similar 
regions in the UK and abroad.  
 
6. Cornwall has a proud engineering heritage based around the tin mining industry. There is 
also a history of innovation in the energy sector. The first wind turbine was built in Cornwall 
(Redruth 1892) and the first commercial wind farm in the UK opened in Delabole 1991. In 
1899, there was a local energy supply company in Camborne. Further engagement in 
sustainable energy systems will continue this proud tradition. 
 
 
This study provides an analysis of sustainable energy options at the site and produces 
recommendations for action to implement sustainable energy measures throughout the 
regeneration program. 
 
The development program for the CPR regeneration is currently in a state of flux, with two key 
decisions affecting the size and nature of the development (and hence the energy 
opportunities). The decisions on reopening mining at South Crofty and on whether to build a 
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large sports centre in the area have not yet been made and complicate the analysis. This 
uncertainty in the development program leads to an inevitable uncertainty in the main 
conclusions with respect to an energy strategy. For the purpose of the analysis, it is assumed 
that the leisure centre is built and that any new mining at South Crofty does not significantly 
inhibit energy opportunities. 
 

1.1 Site wide CO 2 reduction 

 
If a business-as-usual approach to energy efficiency is adopted in the new developments 
rolled out in the CPR area, then by the year 2020 the new developments will contribute an 
additional 16,000 tonnes of CO2 per year to the area’s CO2 footprint. The plot below indicates 
the scale of CO2 reductions that could be achieved by roll-out of a range of additive measures 
across the site (additive measures are those that can be adopted alongside each other and 
will have a complementary effect).  The plot shows the incremental increase of CO2 saving 
compared to the base case as a new measure is added.   
 

0 2000 4000 6000 8000 10000 12000 14000 16000

Base case carbon emissions
(based on Part L 2005)

Add RUE measures (Part L 2006)
+ other recommended measures

Add gas-fired CHP installation at
Spyrys

Add gas-fired at CRCH and
cook/chill

Add micro wind at 50% of
dwellings

Add microCHP at 50% of
dwellings

All measures with biomass CHP
at Spyrys and CRCH

CO2 emissions (tonnes/yr)
 

Figure 1, Additional carbon emissions from the new developments proposed across the CPR 
area under assumptions of increasing levels of adoption of sustainable energy measures. 

 
Each of the measures considered in the chart above have been found to be cost-competitive 
or near cost-competitive1 with conventional energy supply. 
 
The specific conclusions regarding each type of measure and suggestion for implementing 
them are discussed in more detail below. 
 

                                                      
1 Throughout the analysis, measures (demand reduction and generating technologies) are assessed on the basis of 
the cost per kWh of energy they save or generate.  The cost per kWh is defined as the annual cost (cost of capital 
plus running costs) divided by the energy saved or generated per year.  Cost competitive technologies are those that 
have a cost of energy below or close to the cost of energy derived by conventional means, e.g. grid electricity or gas-
fired boilers. 
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1.2 Rational Use of Energy 

 
A number of energy efficiency measures for the site have been analysed on the basis of their 
cost effectiveness in delivering CO2 savings2. Some of these measures will need to be 
adopted in any case to ensure compliance with Part L 2006, whilst some are not cost effective 
in the current energy climate. Based on the cost effectiveness calculations, as a minimum 
standard for dwellings at the CPR development, the following elements should be in place: 
 

Cost (value) of carbon savings (£/tonne CO2).
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Figure 2: Cost effectiveness of CO2 savings. Values below the x-axis indicate that there is a 
net financial benefit arising from the carbon saved. Values above the x-axis indicate that there 

is a net cost arising from the carbon saved. 

 
 
 
1) Low Energy Light Fittings throughout. 
No lighting source with an efficacy of less then 60 Lumens/Watt should be specified. Compact 
Florescent Lights can achieve this level in a cost effective manner. High output LED lights 
(with a power draw of 10W per bulb) are now available. These offer higher efficiencies and 
are likely to reduce in cost substantially. These can offer the flexibility of low output “spot 
lighting” where CFL’s would be too large.  

                                                      
2 Cost of carbon saved is defined as the whole life cost of the measure divided by the CO2 saved by the measure 
over its lifetime. 

Conclusions  
 
Large-scale CO2 reductions are possible through 

·  implementation of rational use of energy measures 
·  on-site CHP at large load centres 
·  roll-out of microgeneration technologies (in new buildings but also retro-

fit where appropriate). 
 
The deepest cuts in CO2 emissions resulting from new developments will be 
achieved with adoption of biomass heating and CHP. 
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2) Increased Ratio of South to North Facing Glazing. 
This one of a number of measures that should be implemented with respect to increasing 
natural light levels in dwellings. Care must be taken to ensure excess glare and overheating 
in summer is avoided.  
 
3) Aerated Hot Water Fittings. 
Low-flow hot water fittings can significantly reduce hot water consumption, and should be 
specified as standard. There is some evidence from developers that some low-flow fittings are 
replaced by occupants by higher flow fittings (power showers). However this should not 
prevent their introduction in the first instance.  
 
4) Reduced infiltration measures. 
Reduced infiltration construction standards should be adopted. Currently, it is not clear that 
whole house mechanically ventilated systems with heat recovery, are cost effective. However, 
certain construction methods and details can reduce unnecessary ventilation rates, and retain 
the natural ventilation methodology.  
 
5) Condensing boilers. 
It is likely that condensing boilers will be adopted by developers as a standard feature, given 
recent regulation which resulted in a significant acceleration in uptake of this technology.  
 
The implementation of all of these measures in parallel could achieve energy reductions of 
over 30% (when compared with the pre Part L 2006 building). This over-delivers CO2 savings 
by at least 10% compared to Part L 2006. It is recommended that these specific features are 
encouraged across the CPR area through planning and development frameworks (see 
below). 
 
For commercial developments, reductions in energy loads by up to 25% (when measured 
against benchmark developments) should be possible to achieve without a significant cost 
penalty, hence should be adopted.  
 
It is important to note that any dwelling with electric heating will carry with it a substantial 
carbon penalty, and to demonstrate compliance (even with Part L 2006) all of these 
measures, and more, may need to be adopted. This method of heating should be 
discouraged if possible. 
 
Other measures do not lead to cost effective CO2 saving. These include: super insulation, 
triple glazing, solar water heaters and active heat exchangers. 
 
It is possible to develop ‘zero-emission’ type developments, which include the non cost-
effective measures however these have a negative life cycle cost and lead to expensive CO2 
savings. These measures can be suggested, but cannot be mandated as a part of any 
planning enforcement. However they could be encouraged on a development by development 
basis as an aspirational target. 
 

 
 

Conclusions  
 

·  A target of 10% CO2 reduction in new dwellings compared to Part L 2006 is 
achievable through a combination of cost-effective RUE measures that 
should be mandated through planning and local development frameworks. 

·  A target of 25% reduction in energy consumption of commercial dwellings 
(compared to benchmark developments) should be adopted. 

·  Other measures have negative lifecycle costs can be encouraged as 
aspirational targets on a development by development basis. 
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1.3 Large scale sustainable energy measures 

 
District heating and private wire systems 
 
Three options for district heating and private wire system routes have been assessed.  The 
routes have been selected to serve areas where high density heat and electricity loads will 
exist. 
 
CHP sizing simulations have been carried out for each of the scenarios and budget costs 
have been estimated for the CHP systems and the district heating and private wire networks.  
This has enabled an economic model of the financial viability of each system to be developed. 
 

 
 
On-site CHP systems 
 
The economic viability of on-site CHP at the proposed Spyrys leisure complex and Camborne 
Redruth Community Hospital & cook/freeze facility has been assessed3. 
 
The CHP sizing has been selected to optimise the economic benefit and CO2 savings 
achieved. 

 
 
 
 
Biomass 
 
The availability of biomass, including wood fuels and energy crops, from local sources has 
been assessed.   
 

                                                      
3 Economic assessments are based on currently available information on developments. In the case of Spyrys leisure 
complex only indicative schedule of areas is available. Conclusions may change plans for the facility are developed. 

Conclusions  
 
• The economic modelling has shown that none of the DH/private wire 

options are economically viable.  
• The capital costs incurred in the installation of the DH and private wire 

infrastructures are too high to be justified by the loads on the system. 
 

Conclusions  
 
• The Spyrys leisure complex provides a good economic opportunity for 

installation of a 1 MWe CHP system. 
• The economics of CHP at the CRCH & cook/freeze site are marginal.  The 

viability of this system is likely to be dependent on the cost of the heat pipes 
and electrical infrastructure required to connect the two buildings.  A close 
proximity of the two buildings is likely to be crucial. 
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Initial biomass projects in the area should be of modest scale, such that they can be supplied 
by the limited local resource and from outside the area until a local supply chain develops. In 
order to stimulate a local supply, some local demands are required.  There are opportunities 
for biomass heating projects based at Kerrier District Council offices, County Hall in Truro and 
at the Cornwall College campuses.  The economics and CO2 saving of larger biomass 
projects - CHP systems at Spyrys and Camborne-Redruth hospital/ cook/freeze facility – have 
also been assessed.   
 

 
 
Energy from Waste 
 
A resource assessment has been performed to quantify the municipal solid waste (MSW), 
Commercial and Industrial wastes (C&I), sewage sludge and animal slurries arising in the 
CPR area.  
 
The availability of MSW is currently uncertain due to the ongoing tender process for a county-
wide Integrated Waste Management Solution (IWMS).  If IWMS is adopted, then MSW 
arisings in the area are unlikely to be available for a local energy recovery scheme.  C&I 
waste is not included in this scheme. 
 
In addition to the tender for an MSW disposal strategy, Cornwall County Council is in the 
process of developing the Waste Development Framework.  This document will identify 
preferred sites for waste management facilities and will be used as planning guidance. 
 
Sewage sludge arisings in the CPR area are treated at the Camborne Sewage Treatment 
Works.  This is not currently a digestion facility; it produces lime-treated sludge for application 
to agricultural land. This process is currently considered best environmental option (BPEO) 
for sludge treatment (preferred to anaerobic digestion).  Under these circumstances it is 
unlikely that South West Water would consider anaerobic digestion for energy recovery at this 
site. 

Conclusions  
 
• There is currently no indigenous supply of biomass for energy projects 
• The wood resource that can be extracted from forestry is limited by the lack of 

forestry in the area.  
• The potential for short rotation coppice (SRC) has been effectively 

discounted, however areas of good opportunity land for growth of Miscanthus 
have been identified. 

• Miscanthus appears to be the best opportunity for establishment of an 
indigenous biomass supply (potential resource estimated at 40,000 MWh/yr).  

 

Conclusions  
 
• A local biomass demand is required to stimulate the growth of a local 

supply chain. 
• Biomass heating projects at a moderate scale, e.g KDC office boiler 

replacement, are recommended as initial projects. 
• Miscanthus use in a steam cycle CHP system (1MWe) at Spyrys leisure 

complex is predicted to give a good economic return compared to the base 
case.   

• The economics of biomass CHP at CRCH (based on a 200 kWe 
gasification and gas engine system) are marginal. Low biomass costs are 
required for a positive economic return. 

• Sale of ROCs is important to the economics of biomass fired CHP systems. 
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Wind 
 
The CPR area has an excellent wind resource, with average wind speeds of approximately 7 
– 7.5 m/s at 45 m hub height.   Under these wind conditions the economics of large-scale 
wind can be highly favourable, particularly given the revenues from sale of ROCs.  
 
The economics of small-scale wind are generally less favourable as the capital costs are 
higher, however given the CPR wind resource small-scale wind also presents a good 
economic opportunity, particularly if a higher value for the electricity generated than sale to 
the grid can be obtained. 
 
The CPR area is not considered as having high potential for large scale wind development 
(Cornwall Sustainable Energy Project: Planning Guidance, 2004).  This guidance is relevant 
only to large-scale turbines (65m hub height) and current planning guidance is favourable for 
small-scale turbines, even in areas of natural beauty and Heritage Coasts, so long as they do 
not cause serious detriment to the surroundings. 

 
 
 
Geothermal Energy 
 
CPR has a rich industrial heritage built on the back of a thriving tin mining industry.  The 
legacy of this industry is a landscape scattered with mineshafts, which are now disused.  
These shafts provide an excellent opportunity to access the warm minewaters for use as an 
energy source. 
 

Conclusions  
 

·  The economics of advanced thermal treatments (ATT), i.e. gasification and 
pyrolysis, are marginal and highly sensitive to O&M costs and gate fees. 

·  Use of the heat generated by an ATT plant is also key to the economics 
and to the environmental benefit. The proximity of a suitable heat load 
should be considered in the identification of sites for energy from waste 
plants. 

·  The best opportunity for a local CPR energy from waste plant is likely to 
involve use of the C&I waste arisings (subject to the outcome of the IWMS 
tender for MSW).  CSEP can be active in lobbying for inclusion of a CPR 
site among the preferred locations identified in the Waste Development 
Framework and by gathering interest from local industry in a local waste 
disposal option. 

 

Conclusions  
 
·  Given the high wind annual wind speeds in the area, large-scale wind could be 

a highly economic option. However, county planning guidance is not favourable 
to the installation of large-scale turbines in the immediate CPR area. 

·  The best opportunity for exploitation of the wind resource is likely to be 
installation of small-scale turbines in community-scale clusters.   
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An analysis of the temperatures of the minewater, flow rates that can be achieved and capital 
costs of infrastructure required for abstraction has suggested that the surface waters, which 
maintain a year round temperature of 14-15 °C, rath er than the hotter, deeper waters 
represent the best economic opportunity for geothermal resource development.  
 
The flow rates that can be achieved are adequate for the minewaters to provide a substantial 
heat source for the CPR development (an analysis has been performed on a 5MW heat 
pump).  Technically this can be achieved using equipment, plant and designs that are proven 
and in common use.  Minewater abstracted from, for example, the South Crofty site will need 
to be recirculated through a neighbouring mineshaft in a closed loop fashion (so as not to 
introduce oxygen to the minewaters).  Discussions with the Environment Agency will be key to 
the development of the geothermal resource, as will discussions with Baseresult, who own 
the mineral rights.   If South Crofty is dewatered to permit mining to restart below Dolcoath 
Deep Adit, large schemes in the central CPR area (for example the Spyrys leisure complex) 
will not be viable. A much smaller scheme may be feasible using the minewater discharge. 
 
An economic analysis of a geothermal heating system to meet the demands of the Spyrys 
leisure complex has been carried out.  To meet the energy demands of Spyrys, the heat 
pumps would be coupled to a CHP system, such that the heat extracted from the CHP raises 
the temperature of the flow off the heat pump and the electricity generated by the CHP is 
used to power the heat pump.  It has been shown that this system generates energy at a cost 
that is approximately 50% higher than the cost of energy derived from conventional plant, but 
a large annual CO2  saving (greater than 2,000 tonnes per year) could be achieved.  A 
geothermal system of this nature would become more attractive under a high gas price 
scenario or if some capital funding for the plant could be achieved. 
 

 
 
Micro-hydro 
 
There is interest in the installation of a micro-hydro system on the leat that runs from the 
upper catchment of the Red River into the South Crofty site.  This leat has not been 
maintained and no longer carries a continuous stream of water.  Particularly in the area of 
South Crofty, the leat has run dry and even its prior route is not easily discernible.  For any 
micro-hydro system to be installed on the leat will require repairs to be undertaken, the costs 
of which are likely to be partially borne by the energy project. 
 
An assessment of the economics of micro-hydro systems has been performed.  This 
assessment is not site specific and does not make any provision for the costs of repairs to the 
leat.  Although micro-hydro systems are expected to have low running costs and high 
capacity factors, compared to wind or solar, the economics are sensitive to capital costs.  
Capital costs will be site dependent, but in general the economics will improve for larger 

Conclu sions  
·  The disused mineshafts give access to a geothermal resource that could 

provide a substantial heat source to the central CPR area.  
·  The mineral rights are owned by Baseresult.  Their plans for reopening the 

South Crofty mine will have implications for the use of the geothermal 
resource for energy projects and close cooperation with them will be 
required. 

·  The cost of using the geothermal energy resource for a large single load 
has been assessed and found to be 50% more expensive than the base 
case of conventional energy supplies.  This is a result of the high capital 
costs involved in accessing the minewaters and for thermal plant. 

·  Exploitation of the geothermal resource for large energy projects offers the 
opportunity to make substantial CO2 savings. 
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systems, providing that a suitable site can be found (larger turbine capacity requires high 
water heads and higher flow rates).  The analysis suggests that a micro-hydro project could 
be economic for larger turbines (up to 100 kWe), based on an assumption of sale of electricity 
to the grid and sale of ROCs, but this will be highly dependent on any additional costs 
encumbered on the project for restoration of the leat. 
 
There are a number of local stakeholders that have an interest in water management and the 
issues surrounding use of the leat who should be consulted.  These include the Environment 
Agency, Kerrier District Council, the Red River Working Party and Dr. Loveday Jenkins who is 
involved in the Cycleau project, with a brief to consider sustainable water management in the 
Red River catchment. 
 
 

1.4 Cost of carbon saved by large-scale projects 

 
 
The cost of carbon saved by the large scale technologies is shown in the Figure below. 
 
 
 
 

 
 

Figure 3, Comparison of the cost of carbon saving provided for each of the large-scale 
technologies under consideration.  Red error bars indicate reduction of cost of carbon if ROC 
revenues included 

 

-£
0.

05

-£
0.

03

-£
0.

01

£0
.0

1

£0
.0

3

£0
.0

5

£0
.0

7

£0
.0

9

£0
.1

1

£0
.1

3

£0
.1

5

Micro hydro (<100 kW)

Large scale wind (Gamesa 850kW)

Small scale wind turbine (Bergey 50kW)

3 MW biomass boiler

100 kWe biomass steam cycle turbine

300 KWe biomass gasification/gas turbine

MSW advanced thermal treatment plant (30ktpa MSW)

1 MW gas CHP at Spyrys

1 MW biomass CHP at Spyrys (steam cycle)

Geothermal heat pump + CHP at Spyrys

200 kWe gas CHP at CRCH 

200 kWe biomass CHP at CRCH (gasifier/gas engine)

Cost of carbon (£/kgCO2)

EU carbon trading market price 

Net financial benefit from carbon 
saved 

Net cost arising from 
carbon saved 



CPR Regeneration 
Energy system feasibility study 

 
 
 

26/01/2006  16 

 
 

1.5 Small-scale sustainable energy technologies 

 
Small-scale low carbon technologies suitable for installation in domestic properties 
(microgeneration technologies) have been assessed in terms of economic and environmental 
benefits. 
 
The figure below shows the cost of carbon saved by each of the microgeneration 
technologies considered under 3 scenarios – current capital costs, 2015 capital cost 
projections and current costs with 50% grant assistance. 
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Figure 4, Cost of carbon saved by each microgeneration technology under various capital 
cost assumptions. 

 
This assessment has led to the identification of 3 technologies that have the most potential to 
achieve cost-effective Carbon saving. 
 

·  Micro-wind turbines  - Cost reductions from current levels are required, but this is 
anticipated in the near term.   If substantial capital grant assistance were to be made 
available and ROCs are obtained, then this technology can be cost-effective even at 

Conclusions  
 
The following large-scale technologies generate cost-effective carbon savings: 

·  Gas or biomass-fired CHP at Spyrys leisure complex 
·  Energy from waste plants (pyrolysis/gasification) under lower bound operating 

cost assumptions and assuming use of all heat and sale of ROCs 
·  Large-scale biomass heating 
·  Large-scale wind projects (including the value of ROCs sale) 

Financial benefit accrues as 
carbon saved 

Financial cost associated with 
saving carbon 
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current prices.  Adoption of this technology would make use of CPR’s abundant wind 
resource. 

 
·  Small CHP systems  – Currently available domestic CHP systems are based on 

Stirling engine technology.  Stirling engine CHP is most cost-effective in dwellings 
with high heat demands (3 or 4-bed houses) or as a retro-fit technology in existing 
buildings. The technology is less relevant to highly efficient, small new build 
properties. 

 
·  Ground source heat pumps  – Ground source heat pumps are currently cost 

competitive with electric heating (on a whole life cost of energy basis) and will 
compete with gas-fired and oil fired boilers if capital grants can be obtained.  Heat 
pumps generate lower temperature heat than is standard practice in domestic heating 
systems and as a result care is needed in selection of emitters (underfloor heating is 
ideal).    

 
 

1.6 Overall options comparison 

 
The analysis has been split broadly into 3 parts – rational use of energy measures, large-
scale energy measures and microgeneration.  In each part, the various measures and 
technologies have been compared on the basis of cost of energy (saved or generated) and 
the cost of carbon saved. 
 
In the following two figures, all measures and technologies considered in the analysis (with 
the exception of the district heating systems) are compared against each other on the basis of 
these two metrics. 
 
These figures show that in general the demand reduction measures (those that have been 
identified as cost-effective demand reduction measures) represent lower cost means of 
saving carbon4 and that it is cheaper to reduce demand than it is to generate additional 
supply. 

                                                      
4 Note that no subsidies, either grant-funding or ROCs, are included in the calculation of cost of carbon saved by 
microgeneration technologies and large-scale energy projects. 

Conclusions  
 
·  Three technologies have been identified that are cost-competitive or close 

to cost competitive with conventional utilities and heating systems – micro-
wind, small CHP and GSHPs. 

·  Developers should be encouraged to consider these technologies through 
provisions in the local plan. 

·  Buildings should be designed whenever possible to facilitate future retro-fit 
of micro-generation technologies. For example, consider maximising south 
facing roof area, leave a spare way on the electrical distribution board, 
design roof form for easy fixing of PV or solar thermal technologies. 
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1.7 Implementing Rational use of energy measures 

 
It is recommended that a target for energy efficiency in dwellings across the CPR area of: 
 
·  an improvement in CO2 emissions from any dwelling of 30% over the base case, as 

defined in Part L 2005. This corresponds to a saving of 10% more than the CO2 emissions 
which should be avoided through implementation of the Part L 2006 basic requirements; 

·  all office buildings to reduce CO2 emissions by 25% relative to the ECON 19 benchmarks 
for a good practice mechanically ventilated office; 

 
is implemented. In practice this needs to be included in the CPR Development Plan for the 
area. The improvements can be mandated on the basis that the analysis above illustrates that 
the measures produce cost-effective carbon savings. 
 
Aspirations for the development of ‘zero emission’ developments involving more expensive 
CO2 cutting measures can be established as an aspirational target in the Local development 
Framework (LDF) and repeated in the Development Plan. 
 
Policing of the implementation of rational use of energy measures will be carried out by the 
Building Control Officer (BCO). The 2006 revisions to Part L provide the council (through the 
BCO’s) the tools and the authority to both check and enforce compliance with required energy 
targets. In practice BCO’s rarely have the time to investigate compliance calculations in detail, 
and site visits (to ensure the “as built” calculations reflect what is actually being built) are also 
rare.  
 
Therefore, to ensure compliance, it needs to be ascertained if the relevant BCOs have the 
required resources to conduct thorough checks on the developments. BCOs often 
subcontract compliance work to specialists, and this may be one route to ensuring 
compliance at the CPR sites i.e. as part of the energy strategy, CPRR could provide funding 
for external specialists to support BCO roles on energy policing in PR developments 
thoroughly.  
 

 

1.8 Implementing large low carbon energy projects 

 
Large (approx. 1MW) energy projects require project finance for the purchase of capital 
equipment. This finance is based on a projected revenue stream from the sale of energy to 
local customers. Where more than one customer is concerned, it is practical to either contract 
an entity used to handling payments from diverse customers (a utility or specialist contractor) 
or to establish a special purpose vehicle to provide the energy services to customers (an 
Energy Services Company or ESCO). Given the desire to use sustainable energy measures 
to stimulate employment and to keep the economic value of energy use in the area the CPR 
energy stakeholders are keen to explore the option of a local ESCO for CPR. 
 

Conclusions  
 
·  Targets for CO2 reductions in dwellings (30% on Part L 2005) and 

commercial buildings (25% relative to ECON 19 benchmark) to be 
mandated in CPR Development Plan. 

·  Zero emission developments promoted as aspirational target in Local 
Development Framework and Development Plan. 

·  Ensure required tools and resources are available to BCOs to police 
implementation of mandatory measures. 
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An operational ESCO must demonstrate a stable business plan with attractive low risk returns 
to investors. This allows it to attract project finance (especially loan financiers). The most 
successful policy for establishing an ESCO at CPR is likely to be to establish a partnership 
between local public sector investors and a private contractor. The contractor brings know 
how and access to loan finance. The local public bodies bring equity and access to local 
projects.  
 
Local public investment in an ESCO should be channelled through a local ‘Cornwall Energy 
Investment Company’, which invests in energy ventures and returns dividends for further 
investments in energy measures in the county. This allows a separation between the 
operational ESCO, with its remit to generate positive cashflows and the public sector 
investments which are aimed at reducing CO2 etc. Profits from any operational ESCO 
investment are free for recycling into future energy measures in the county, not all of which 
will meet the operational ESCO’s investment standards.  
 
An ESCO involving electricity generation should make use of the exemptions from the 
Electricity Act of 1989 which allow small generators to produce, distribute and supply 
electricity below certain limits. This increases the sale value of any electricity generated and 
so improves the financial prospects for sustainable energy measures in the area.  A mature 
ESCO is able to balance excess generation and demand between a number of sites on a 
given piece of electrical network, allowing the local benefits of a wide range of energy 
measures in the area to be maximised. 
 
Unfortunately the development uncertainty at CPR prevents the immediate establishment of 
an ESCO in the region. There is uncertainty surrounding each of the large scale energy 
opportunities.  As soon as development of reasonable scale is available (especially the sports 
centre), discussions should begin with potential ESCO partners to establish an ESCO to 
install operate and collect revenue for an operational ESCO in the area. Discussions with 
regional funders on establishing a local energy investment company can start now. 
 

 

1.9 Implementing small low carbon energy projects 

 
The strategy for implementing small energy generators is informed by five key factors: 
 

Conclusions  
 
·  An Energy Services Company is a practical means of delivering large-scale 

energy projects, particularly where energy is to be sold to multiple 
customers. 

·  A local CPR ESCO could be established via a partnership between local 
public sector investors and a private contractor that brings know-how and 
access to loan finance. 

·  Local public investment should be channelled through a local investment 
company, which invests in energy ventures through the ESCO and recycles 
dividends to other energy measures in the region. 

·  For an ESCO to be established, an economically attractive and significant 
scale project is required that offers low risk return to investors (i.e. to allow it 
to attract project finance). 

·  Current uncertainties over the development plan inhibit immediate 
establishment of an ESCO.  Discussions with potential ESCO partners 
should begin once a significant scale project (e.g. Spyrys leisure complex) 
becomes available. 
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1. Small scale energy generators are not yet ‘proven’ technologies in the sense that it 
would be possible to attract loan finance for their purchase and operation, nor are 
consumers convinced of their economic viability. 

 
2. Considerable uncertainties exist about the best mechanism under which to own 

operate small generators (e.g. utility ownership, ESCO ownership, individual 
ownership, developer installation etc.). 

 
3. For Cornwall, there are likely to be few opportunities for large scale energy generation 

associated with buildings. The smaller distributed generators have more strategic 
relevance to Cornwall’s rural and semi-rural geography. It is therefore important to 
learn lessons and promote their uptake as soon as possible. 

 
4. There is likely to be considerable funding available for small energy generators over 

the next three to five years. 
 

5. The option of a central ESCO ownership for microgenerators in Cornwall (with license 
exempt supply to local customers) is attractive because of the ability of an ESCO to 
aggregate the generation of a number of small generators and the demand of a 
number of small consumers, to balance supply and demand and increase the value of 
exported microgenerator electricity. Other benefits include bulk purchasing, easier 
maintenance and the establishment of a central mechanism to facilitate uptake. The 
ESCO option can only be developed commercially once the technology has 
developed in cost and reliability sufficiently (2010-2015). 

 
It is therefore recommended to engage with early developers at CPR to develop host sites for 
pilot schemes involving the most attractive microgeneration technologies for Cornwall: 
 

·  Micro wind 
·  Micro CHP (Stirling engines for retrofit in hard to treat homes, fuel cells, as they 

develop for new build) 
·  Domestic geothermal systems 

 
The pilot schemes should also be structured to explore the various ownership options for 
microgenerators. Substantial national and regional funding is likely to be available for a well 
structured microgeneration trial. CEP should seek capital funding from the public sector for a 
large scale pilot for small generators. 

 

 

Conclusions  
 
·  CPRR and CSEP should engage with local developers to develop host sites 

for pilot demonstration schemes (of a significant scale) of the recommended 
micogeneration technologies 

·  Capital funding for pilots should be sought from national and local public 
sources and equipment manufacturers should be engaged to explore 
partnering arrangements. 

·  After technologies become proven, the CPR ESCO could provide the vehicle 
for large-scale roll-out of microgeneration technologies. 

 


