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1 Executive Summary 

In June 2016 Rose Hill and Iffley Low Carbon Group (RHILC) hosted an event entitled 
“Rose Hill, a Renewables Revolution” which was widely attended and officially launched 
the UCEF project. From this meeting and through subsequent engagement events 
across that summer five priorities were identified as key selection criteria: (i) 
innovation, (ii) strong community support, (iii) technical and financial viability, (iv) 
reducing fuel poverty, and (v) reducing carbon emissions. The purpose of UCEF and 
this report is to determine the next community energy project for Rose Hill which 
responds to each of these priorities. 
 
An initial long list of seven renewable technologies was put forward and investigated. 
Further study and consultation with RHILC led to the development of three technologies 
in greater detail: 
 
1. Ground Source Heat Pumps (GSHP) and district heating, using waste heat from a 

local superstore; 
2. Solar PV panels and battery storage; and 
3. Energiesprong – an innovative method for mass retrofit 
 
All three technologies offer advantages, and this report details how each could be taken 
forward in the future. However only one technology, the GSHP and district heating, 
fulfilled all five priorities including, most notably, a viable business case. Following a 
consultation event with RHILC in December 2016 this technology was selected as the 
preferred option to take forward. 
 
This report details a scheme which utilises waste heat from the chillers at Sainsbury’s 
Heyford Hill store, adjacent to Rose Hill, connected via a heat network to a borehole 
field and individual heat pumps in 146 Oxford City Council (OCC) homes.  
 
The preferred option outlined could reduce carbon emissions from heating and hot 
water by over 70% and reduce energy bills by up to 80% across the households 
identified. The scheme would be eligible for the Non-Domestic RHI, which offers a 
guaranteed revenue stream over 20 years, roughly equivalent to the total capital cost 
and the cost of maintaining and operating the scheme. It is proposed a new CESCo 
(Community Energy Services Company) is established to raise finance, develop the 
scheme and manage RHI payments which would bring together the necessary 
expertise and key stakeholders; RHILC, Sainsbury’s and OCC.  
 
Critically, Sainsbury’s and OCC have provided written support for this scheme’s 
continued development. The next steps identified included an application for detailed 
project development funding to the HNDU (Heat Network Delivery Unit) led by OCC 
and to secure the requisite match funding of 33% for further study, to develop the 
scheme and address the risks identified.  
 
The UCEF project has been a valuable tool for engaging the Rose Hill community on 
renewable energy issues and offers a clear direction for RHILC to harness the 
enthusiasm of its members towards a new and highly innovative renewable energy 
project.  
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2 Introduction 

This report brings together research conducted by Bioregional on behalf of RHILC from 
June 2016 to January 2017 for the Urban Community Energy Fund (UCEF). 

The funds awarded by UCEF were to investigate potential future renewable energy projects 
in Rose Hill, east Oxford, following the success of various initiatives led and supported by 
RHILC, including project ERIC (Energy Resources for Integrated Communities) which has 
installed solar PV with battery storage in 82 homes, Rose Hill Primary School and the 
community centre. 

This report represents the assimilation of all findings to date, drawing on the ‘Initial 
Technology Appraisal discussion paper’ and the ‘Detailed technology Appraisal – interim 
report’ issued to RHILC in July and December 2016 respectively. 

3 Scope of this Study 

This Urban Community Energy Fund feasibility study aims to identify the key opportunities 
for the Rose Hill and Iffley ward to enable the area to take steps towards becoming the 
‘first carbon neutral estate in the country’ whilst also addressing the high levels of fuel 
poverty in the area. The study will focus on the area outlined in Error! Reference source 
not found., although potential opportunities outside the boundary (e.g. a waste heat 
source) will be identified too. The ward consists of four statistical areas (LLSOAs)1 for 
which much of the data used in this study is derived. 

                                         

1 LLSOA codes: E01028575, E01028576, E01028577, E01028578 
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Figure 1  Map of Rose Hill and Iffley Ward Boundary 

The study begins by developing a high-level options appraisal considering a wide range of 
possible renewable technologies. From this initial viability assessment, a more detailed 
appraisal of up to three technologies will be conducted. Finally, a single project will be 
selected based on five priorities: community support, technical and financial viability, 
reducing fuel poverty, carbon savings and innovation. A detailed business plan and project 
plan for delivery of this project will be developed. 

4 Background 

4.1 Housing stock and tenure 

Rose Hill is a large housing estate in East Oxford of 6,470 residents living in 2,555 
households.  

The oldest homes were built between in the mid-1930s. After the Second World War, a 
number of system-built homes were constructed in the 1950s and 60s to meet the then 
pressing need for accommodation. 
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Almost two thirds of the houses are terraced or semi-detached, which is in line with the 
average energy consumption. Figure 2 shows the breakdown of house types in the ward 
and the city as a whole. More detail on this can be found in sections 10.1.7 and 10.3.2. 

 

Figure 2: House types in Rose Hill and Oxford (Source: Rose Hill and Iffley ward profile - Oxford 
City Council) 

Rose Hill & Iffley Low Carbon includes an area of housing north and west of the main estate 
where there are significantly larger houses and higher energy demand.  

Around half of the households in the area are privately owned, but there is a higher than 
average proportion of socially rented houses. Conversely, there is a lower than average 
percentage of privately rented households. 

 

Figure 3: Households by tenure in Rose Hill and Oxford (Source: Rose Hill and Iffley ward profile - 
Oxford City Council) 
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Energy efficiency data is difficult to obtain, but average SAP ratings for housing in the age 
bands 1919-44 and 1945-64 (the majority of Rose Hill houses) is 57, or EPC rating D/E.2  

Oxford City council own approximately 400 properties in Rose Hill and social landlord 
GreenSquare Group own a further 177. 

4.2 Energy Demand/ fuel type 

Rose Hill & Iffley is an urban area on the mains gas grid, except for a few electrically 
heated properties.  

Electricity demand on average is 3,784 kWh per year.3 This is slightly below the national 
average which is 3,938 kWh.4 Gas demand is in line with the national average, around 
12,963 kWh per year. 

There are 179 Feed-in Tariff registered photovoltaic installations in the ward, totalling 
391 kW. 

4.3  Fuel Poverty 

Rose Hill and Iffley has the highest levels of overall deprivation in Oxford and is within the 
top 8% most deprived of LSOAs in England.5 

One of the four LSOAs in Rose Hill has one of the highest Fuel Poverty ratings in Oxford 
according to a recent study by Oxford City Council - 18% in comparison to the 11.9% 
county average. A total of 292 households out of a total 2,555 are said to be fuel poor.6 

4.4 Planned developments 

The only planned development of which the authors are aware is redevelopment of the old 
community centre into a block of flats, located on the Oval. This could add 25-30 new 
dwellings, and is likely to be developed by the council. Several small infill plots at likely to 
be developed in the coming years, for example the old Scout hut adjacent to the new 
community centre, although these developments are likely to add only a few units to the 
existing stock. 

5 Market Demand and Drivers 

 UK Drivers 

5.1.1 Climate Policy 

As part of the Climate Change Act 2008, the UK has committed to reducing its CO2 

emissions by at least 80% by 2050, from 1990 levels. As part of the EU Renewable Energy 
Directive, the UK must also source 15% of its energy for heat, transport and power from 
renewable sources by 2020.  

                                         

2 EHS_Energy_efficiency_of_English_housing_2012  
3 www.gov.uk/government/statistics/lower-and-middle-super-output-areas-electricity-consumption  
4 BEIS, ECUK_November_2016 
5 www.oxford.gov.uk/downloads/file/2248/indices_of_deprivation_2015_oxford_report  
6 www.gov.uk/government/statistics/2013-sub-regional-fuel-poverty-data-low-income-high-costs-indicator  

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/335756/EHS_Energy_efficiency_of_English_housing_2012.pdf
http://www.gov.uk/government/statistics/lower-and-middle-super-output-areas-electricity-consumption
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/573269/ECUK_November_2016.pdf
http://www.oxford.gov.uk/downloads/file/2248/indices_of_deprivation_2015_oxford_report
http://www.gov.uk/government/statistics/2013-sub-regional-fuel-poverty-data-low-income-high-costs-indicator
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5.1.2 Intensified Construction of Housing 

The UK Government has plans to increase the housing supply; by constructing new homes 
and improving access to home ownership. This has the potential to have a large impact 
on the UK’s energy use. More houses could lead to a rise in demand for energy in particular 
areas, either by exacerbating demand in already developed brownfield areas or introducing 
the need for new energy supplies at greenfield sites. However, new housing developments 
could also provide a valuable opportunity for houses to be built to low or zero carbon 
standards and encourage house builders, local authorities and communities to 
revolutionise the UK’s approach to energy provision. 

5.1.3 Community Powers 

The Localism Act was implemented in 2011 and enables communities to have more control 
over their neighbourhoods. This could include creating a neighbourhood plan, having a 
voice in planning decisions or forming social enterprises or community groups. In many 
communities around the UK, this policy, combined with the UK’s over-reliance on fossil 
fuels, has inspired many community energy groups to form. Examples include Brixton 
Energy, who own and operate three London based solar projects and Bristol Energy 
Cooperative who have released two solar share offers since 2012. 

 Regional Drivers 

Oxford City Council’s Sustainability Strategy 

Sustainable energy use: immediate target of reducing CO2 emissions by 28% by 2012 and 
continuing to reduce them by at least 3% year on year.7  

Oxford Sustainability Index: rated “poor” on renewable energy.8  

Low Carbon Oxford: Low Carbon Oxford is a network of organisations with a shared 
vision of Oxford as a low carbon city. Over 40 diverse organisations all working together 
to achieve the city’s very ambitious target of reducing emissions in Oxford by 40% by 
2020.9 

Low Carbon Hub: Low Carbon Hub (LCH) is an award-winning social enterprise, working 
for a massive change in the UK's energy system. They think we need to get much more 
local about our energy system, and much more renewable, so that the benefits of 
renewable energy generation strengthen local communities.   

LCH develops community-owned renewable energy in Oxfordshire and re-
invests surpluses in its mission to create an energy system we can all feel good about.10   

                                         

7 http://mycouncil.oxford.gov.uk/documents/s6892/Sustainability%20Strategy.pdf  
8 https://www.oxford.gov.uk/download/downloads/id/2655/oxford_sustainability_index_2016.pdf  
9 http://lowcarbonoxford.org/about/ 
10 http://www.lowcarbonhub.org/  

http://mycouncil.oxford.gov.uk/documents/s6892/Sustainability%20Strategy.pdf
https://www.oxford.gov.uk/download/downloads/id/2655/oxford_sustainability_index_2016.pdf
http://lowcarbonoxford.org/about/
http://www.lowcarbonhub.org/
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6 Planning Guidance 

 National Planning Policy Framework 

The National Planning Policy Framework (NPPF) sets out the Government planning policies 
for England and how these are expected to be applied and was implemented in 2012. It 
documents the Government’s requirements for the planning system only to the extent that 
it is relevant, proportionate and necessary to do so. It provides a framework within which 
local people and their accountable councils can produce their own distinctive local and 
neighbourhood plans, which reflect the needs and priorities of their communities.  

One of the core principles is to support the transition to a low carbon future in a changing 
climate, taking full account of flood risk and coastal change, and encourage the reuse of 
existing resources, including conversion of existing buildings, and encourage the use of 
renewable resources (for example, by the development of renewable energy); 

The NPPF encourages the use of renewable and low‐carbon energy and sets out the 
following in terms of what LPAs should do: 

x Have a positive energy strategy to promote energy from renewable and low‐carbon 
sources ‐ Design their policies to maximise renewable and low‐carbon energy 
development, while ensuring that adverse impacts are addressed satisfactorily, 
including cumulative landscape and visual impacts; 

x Consider identifying suitable areas for renewable and low‐carbon energy sources, 
and supporting infrastructure, where this would help secure the development of 
such sources; 

x Support community‐led initiatives for renewable and low‐carbon energy, including 
developments outside such areas being taken forward through neighbourhood 
planning; 

x Identify opportunities where development can draw its energy supply from 
decentralised, renewable or low‐carbon supply systems and from co‐locating 
potential heat customers and suppliers    

The National Planning Policy Framework explains that all communities have a responsibility 
to help increase the use and supply of green energy, but this does not mean that the need 
for renewable energy automatically overrides environmental protections and the planning 
concerns of local communities. As with other types of development, it is important that 
the planning concerns of local communities are properly heard in matters that directly 
affect them. 

Local planning authorities are responsible for renewable and low carbon energy 
development of 50 megawatts or less installed capacity (under the Town and Country 
Planning Act 1990). 

The relevant local planning policies are: 

Oxford Local Plan 

This is out for consultation in 2016 for review 17/18, this consists of various sections: 

Core Strategy  
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Policy CS9 covers Energy and Natural Resources, specifically: 

All developments should seek to minimise their carbon emissions. Proposals for 
development are expected to demonstrate how sustainable design and construction 
methods will be incorporated. All development must optimise energy efficiency by 
minimising the use of energy through design, layout, orientation, landscaping and 
materials, and by utilising technologies that help achieve Zero Carbon Developments. 

In particular, planning permission will only be granted for developments on qualifying sites 
that demonstrate, through submitting a Natural Resource Impact Analysis checklist, how 
they will: 

x minimise the use of energy by using energy-efficiency solutions and technologies; 
x deliver a proportion of renewable or low-carbon energy on site; 
x incorporate recycled or reclaimed materials; and 
x minimise water consumption by incorporating appropriate design and 

technologies.11  

The Health background paper recognises that poor housing has an impact on physical and 
mental health and that fuel poverty is an issue that affects 12.4% of people in Oxford 
(2012).12  

The NPPF encourages the use of renewable and low‐carbon energy and sets out the 
following in terms of what LPAs should do: 

x Have a positive energy strategy to promote energy from renewable and low‐carbon 
sources 

x Design their policies to maximise renewable and low‐carbon energy development, 
while ensuring that adverse impacts are addressed satisfactorily, including 
cumulative landscape and visual impacts; 

x Consider identifying suitable areas for renewable and low‐carbon energy sources, 
and supporting infrastructure, where this would help secure the development of 
such sources; 

x Support community‐led initiatives for renewable and low‐carbon energy, including 
x developments outside such areas being taken forward through neighbourhood 

planning; 
x Identify opportunities where development can draw its energy supply from 

decentralised, renewable or low‐carbon supply systems and from co‐locating 
potential heat customers and suppliers 

The background paper on resources, soil, energy and waste makes reference to this and 
notes a council target that all qualifying new developments should provide at least 20% 
of their total energy consumption by renewable sources.13 

Sustainability Objectives in Core Strategy (2008)14: 

The previous core strategy had the following objectives: 

                                         

11 https://www.oxford.gov.uk/download/downloads/id/1450/oxford_core_strategy.pdf  
12 https://www.oxford.gov.uk/download/downloads/id/2624/65_health.pdf  
13 https://www.oxford.gov.uk/download/downloads/id/2638/56_resources_pdl_soil_energy_waste.pdf  
14 https://www.oxford.gov.uk/download/downloads/id/1454/core_strategy_sustainability_appraisal_report.pdf  

https://www.oxford.gov.uk/download/downloads/id/1450/oxford_core_strategy.pdf
https://www.oxford.gov.uk/download/downloads/id/2624/65_health.pdf
https://www.oxford.gov.uk/download/downloads/id/2638/56_resources_pdl_soil_energy_waste.pdf
https://www.oxford.gov.uk/download/downloads/id/1454/core_strategy_sustainability_appraisal_report.pdf
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x Objective 3: To meet local housing needs by ensuring that everyone has the 
opportunity to live in a decent, affordable home  

x Objective 4: To improve the health and well-being of the population and reduce 
inequalities in health 

x Objective 12: To address the causes of climate change through reducing 
emissions of greenhouse gases, and ensure that Oxford is prepared for associated 
impacts  

x Objective 16: To use natural resources sustainably  
x Objective 19: To increase energy efficiency and the proportion of energy 

generated from renewable sources in Oxford 

The strategy also outlines the preferred approach to require all new developments to 
achieve the highest standard of sustainable design, construction techniques, and natural 
resource use and management, including:  

x Energy efficiency  
x Renewable energy  
x Waste and recycling  
x Water resources  
x Materials  

All developments should incorporate energy solutions towards Zero Carbon Developments, 
and adaptation solutions where appropriate. Encouragement will be given to exemplar 
schemes of sustainable development or environmental management. Collaborate with 
partners in raising awareness, informing, promoting and encouraging the up-take of 
resource and water/energy efficiency and renewable energy in existing and new 
developments. 

7 Potential Energy Technologies Appraisal 

There are seven renewable and innovative technologies that will be explored at a broad 
level to identify whether they would be suitable for the location, housing tenure, density 
and offer cost benefits. 

A brief summary of each is given in the table overleaf, with an overall RAG (red, amber, 
green) rating presented as an indicative rating of suitability.   
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 Summary table 

  Identified Priorities 

Technology Possible locations Innovative? 
Aesthetically 
pleasing? 

Community 
focused? 

Technical/ 
financial feasibility 

Helps combat 
fuel poverty? 

Biomass CHP  
Public buildings/ 
community centre/ 
households 

Yes 
Construction no, but 
once in place is largely 
concealed 

Yes could set up a 
community energy 
company 

Potentially, 
depending on capital 
costs 

Yes 

Ground source 
heat pumps 

Public buildings/ 
community centre/ 
households 

Yes Could be, if fitted to 
existing systems 

Yes could set up a 
community energy 
company 

Unclear, requires 
further investigation 

Yes 

Inter-seasonal 
heat storage 

Public buildings/ 
community centre/ 
households 

Yes- currently 
at prototype 
stage 

Can be- just requires 
a borehole/energy 
centre 

Yes as in Bristol Unclear, requires 
further investigation 

Yes 

Heat from 
sewerage/ 
waste water 

Public buildings/ 
community centre/ 
households 

Yes for the UK 
as a whole 

Can be if underground 
Yes could set up a 
community energy 
company 

Unclear, requires 
further investigation 

Yes 

Solar panels and 
battery storage 

Roof mounted/ 
ground mounted on 
Rose Hill recreation 
ground 

Yes, (battery 
storage) 

Not particularly, in 
built solar tiles would 
be 

Yes- following on 
from ERIC on a site 
wide scale 

Yes, but Feed in 
Tariff has reduced. 

Yes 

Energiesprong 
retrofit 

Façade of houses Yes, for the UK 
as a whole 

Yes, it can be if it 
improves the visuals 
of housing and unifies 

No ownership model 
known but 
community benefits, 
cost and carbon 
reductions 

Yes, according to 
Energiesprong’s 
model 

Yes 

Table 1 Summary of seven potential technologies explored
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 District heating overview 

District heating or community heating is the use of a centralised heat source, often 
housed in an energy centre, to provide space heating and hot water to a number 
of buildings. Potential heat sources and systems include biomass Combined Heat 
and Power (CHP), ground source heat pumps (GSHP), Interseasonal heat transfer 
(IHT), heat from sewage and solar thermal energy (all presented below). 

Generally, a district heating installation will consist of a highly insulated ‘heat main’ 
of flow and return pipes which circulate hot water or steam past the buildings 
connected to the network; there will be junction points on the mains at each 
building, allowing the heating medium to reach a heat exchanger in each user 
centre. Energy meters can be installed to measure the actual heat usage in 
individual buildings or apartments; these measure the flow and the temperature 
difference between flow and return. This in turn is used to bill the occupants 
accordingly. 

 Biomass Combined Heat and Power 

7.3.1 What is it? 

Biomass CHP technology generates electricity and captures the heat produced in 
the process; this heat can in turn be used for space and water heating. District 
heating using biomass CHP involves the use of a large biomass boiler 
(predominantly wood chip or pellets) to provide heat and power to a network of 
buildings. The size of the boiler is dependent upon the energy demands of the 
buildings connected to the network. 

Wood biomass is fed into the system and is heated in an anaerobic environment. 
At around 700 degrees Celsius, all the gases from the wood are extracted and run 
through cooling coils and filters to produce a synthesis gas (syngas). The syngas 
feeds the engine of a generator to provide electricity and the heat produced by the 
engine feeds a heating system. The heating network is formed by a series of 
underground pipes, delivering hot water and taking back cooler water in a circuit. 

Community networks tend to be operated by a community Energy Services 
Company (ESCO), which acts as a small scale energy provider; it usually manages 
the boiler, customer relationships and contracts. The ESCO can employ a 
management company to deal with elements of energy provision, such as metering 
and billing. 

7.3.2 Case study 

Biomass for heat is a mature technology in Northern Europe but it is yet to have 
large scale adoption in the UK. 

Aberdeen City Council (ACC) in the early 2000s created a separate not-for-profit 
company to develop and manage CHP schemes across Aberdeen. Today, on behalf 
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of ACC, this separate company is able to facilitate capital investment in their 
housing stock, accelerate refurbishment programmes and spread the capital costs 
over several years. The first development was the construction of an energy centre 
with a CHP unit to heat four multi-story blocks. This installation reduced both tenant 
heat costs and CO2 emissions by approximately 40%.15, 16 

In 2014, St. Bride’s Community 
Centre in Scotland reduced their 
CO2 emissions by about 66 
tonnes (equivalent to a 96% 
reduction per annum compared 
to heating oil), as well as their 
running costs, by installing a 
CHP boiler. The boiler was 
installed in a new bespoke, high 
specification boiler house, which 
included fuel stores. This was 
Scotland’s first community-owned and managed biomass district heating system. 
Low cost heat is provided to the community centre, the bowling club and the 
church. The system cost £155,000 to install, with a payback period of 5-7 years 
(when combining RHI income and fuel cost savings).17 

7.3.3 Possible locations 

The school and/or community centre could be considered, as well as clusters of 
residential dwellings. In all cases, land for installation, storage and pipe 
infrastructure would need to be found. 

7.3.4 SWOT analysis 

Strengths 

x Innovative in terms of 
community ownership 

x Production of heat and 
electricity integrated in a single 
process 

x High CO2 savings 
x Can reach efficiency ratings of 

80% or more, compared to 
older systems (49-52% for gas 
power stations and 38% for 
coal-fired plants) 

Weaknesses 

x Requires installation of 
substantial infrastructure 
including underground pipes 

x Space is needed for the energy 
centre 

x Requires individual engagement 
with property owners, which 
could be time consuming 

x CO2 savings are not as great 
compared to other renewable 
technologies 

                                         

15 http://www.aberdeencity.gov.uk/CouncilNews/ci_cns/pr_CHP_310112.asp 
16 http://www.theade.co.uk/aberdeen-city-council_20.html  
17 http://www.treco.co.uk/case-study/detail/st-brides-community-centre  

Figure 4 - St Brides Community Centre 

http://www.aberdeencity.gov.uk/CouncilNews/ci_cns/pr_CHP_310112.asp
http://www.theade.co.uk/aberdeen-city-council_20.html
http://www.treco.co.uk/case-study/detail/st-brides-community-centre
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x Local, therefore less efficiency 
losses during transmission and 
distribution 

x Heat and power can be stored 
and produced on demand 
(unlike weather dependent 
technologies) 

x Biomass is diverse, readily 
available and abundant 

x The demand for heat and 
electricity needs to be 
simultaneous for the use of CHP 
to be viable, which can be a 
problem in hotter months 

x Needs to be operated and 
maintained correctly if it is to 
provide the planned levels of 
cost savings 

x Biomass fuel deliveries need to 
be organised 

Opportunities 

x Reduction of fuel poverty for 
houses in the network 

x Possibility to include social 
housing, private dwellings and 
public buildings 

x Possibility to start small with the 
potential to extend the network 
in the future 

x Additional community income if 
RHI brought to Rose Hill 

Threats 

x Managing this type of network 
and its customers may be time 
consuming 

x Cost of biomass fuel could 
increase as the technology 
becomes mainstream 

x Technology is not mature in the 
UK 

x Could lead to increased 
deforestation if demand for 
biomass exceeds the rate of 
tree growth 

x Concerns over air quality issues 
around using biomass (i.e. 
increases in particulate matter) 

 Ground Source Heat Pumps 

7.4.1 What is it? 

Contrary to popular belief, ground source heat pumps (GSHP) are not a new 
technology and have been successfully utilised in Scandinavia for over 30 years. A 
district heating network using a GSHP operates similarly to biomass, with a network 
of pipes providing heat and hot water in a closed circuit. 

A GSHP extracts heat stored in the ground surface (this heat is generated from 
solar gain). At depths of 1 metre and more, the ground temperature does not 
deviate very much from the average summer/winter surface temperatures (around 
9-12°C in the UK, depending on location). Generally, pipes are buried in the ground 
and laid either in horizontal trenches at 1–2 metre depth or in vertical bore-holes. 
A GSHP gathers the warmth from the ground by means of a thermal fluid in an 
underground collector system. Once warmed by the ground, the thermal fluid is 
pumped through to boil a liquid refrigerant. The gas generated is then compressed 
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to exponentially increase its temperature to useable levels. This heat is transferred 
by the heat pump to the heating system. The refrigerant gas, now a bit cooler, 
expands and cools through an expansion valve, and the cycle begins again. 

GSHPs are referred to as a ‘fit and forget’ technology: they look after themselves 
and are fully automated, fuelled only by electricity and the warmth of the earth. A 
GSHP system can complement other renewable technologies which supply 
electricity (e.g. solar PV, wind turbines, etc.). A solar PV or any other electricity 
generating system can contribute electricity to run the GSHP. When the GSHP does 
not run for heating purposes (e.g. the summer months), a solar thermal energy 
system and/or solar PV panels can be linked to the hot water tank / immersion 
heater to contribute to the hot water demand. 

7.4.2 Case study 

In 2013, Walsall Housing Group 
commissioned the installation of a GSHP 
in a 65-flat tower block (Austin House in 
Walsall) to deliver 100% of their 
tenants’ space heating and hot water 
demands. A ground array of 32 bore 
holes was drilled around the block to a 
depth of 140 metres (on completion, 
the area was returned to landscaped 
gardens and car parks). The installation 
incorporated a full external insulation 
upgrade to the tower block, along with 
vertical facia mounted PV, thereby off-
setting the electrical requirements for 
the GSHP. A new low temperature radiator wet system was installed in all flats to 
replace the night storage heaters. Each flat now has its own individual supply of 
space heating and hot water with no individual hot water cylinders, saving space 
and reducing energy costs by an estimated 50%. The heat pumps, hot water 
storage and all controls are contained within a bespoke packaged plant room 
ensuring no loss of space or storage for the tenants.18 

In early 2015 Trent & Dove Housing commissioned an ambitious retrofit upgrade 
programme with GSHPs in their social housing. They replaced the existing electric 
night storage heating of 133 houses with GSHPs connected to a micro heat network 
over 15 different sites throughout Burton-upon-Trent. The GSHPs installed in each 
property’s airing cupboard provide 100% of the heating and domestic hot water 
requirements, and are expected to halve the tenants’ heating costs when compared 
to the old electric heating systems. This £1.8 million investment attracted £2.3 

                                         

18 http://www.bghn.co.uk/docs/files/Case%20studies/Austin%20House,%20Walsall(1).pdf  

Figure 5 – Austin House, Walsall 

http://www.bghn.co.uk/docs/files/Case%20studies/Austin%20House,%20Walsall(1).pdf
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million in ECO subsidy and RHI income over a 20-year period. The retrofit was done 
over three months and is saving tenants £350-£500 per annum in fuel.19, 20 

7.4.3 Possible locations 

The network could feed groups of residential houses (including social housing), the 
community centre or other local buildings such as churches, hotels or 
supermarkets.   

7.4.4 SWOT analysis 

Strengths 

x Innovative technology in the 
UK, which would put Rose Hill 
on the map 

x High CO2 savings, compared to 
both fossil fuel and biomass 
systems 

x No air quality issues compared 
to using biomass 

x Minimal maintenance required 
x Expected service life of over 20 

years 
x Less heat losses compared to 

biomass systems 
x Local, therefore less efficiency 

losses during transmission and 
distribution 

x Heat can be produced on 
demand (unlike weather 
dependent technologies) 

x For every unit of electricity 
needed to power the pump, 
between two and four units of 
heat are produced 

x No losses due to energy 
conversion, as energy captured 
and released as heat21 

Weaknesses 

x Requires installation of 
substantial infrastructure 
including underground pipes 

x Requires individual engagement 
with property owners, which 
could be time consuming 

x Space is needed for the energy 
centre 

x Groundworks required to dig the 
trenches or boreholes, which 
can be expensive and disruptive 

x No electricity is generated 
x Installation costs are 

expensive22 
x Generally not suitable for 

properties with existing gas-
fired central heating as GSHPs 
work at lower temperatures, 
making it better suited to homes 
with underfloor heating 

x Not a completely zero-carbon 
technology, unless electricity to 
run it is provided by a renewable 
source 

x Home may take longer to heat 
up, and GSHPs need to be on for 
more hours a day than a gas 
boiler 

                                         

19 http://www.kensaheatpumps.com/video/case-study-trent-dove-housing/  
20 https://www.trentanddove.org/news/tenants-to-benefit-from-renewable-heat/  
21 e.g. losses of up to 90% on converting light into electricity in PV 
22 typically £11,000-£15,000, depending on the size of the system 

http://www.kensaheatpumps.com/video/case-study-trent-dove-housing/
https://www.trentanddove.org/news/tenants-to-benefit-from-renewable-heat/
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Opportunities 

x Reduction of fuel poverty for 
houses in the network 

x Possibility to include social 
housing, private dwellings and 
public buildings 

x Possibility to start small and 
extend the network in the future 

x Additional community income if 
RHI brought to Rose Hill 

x Special heat pump tariffs may 
be available from some 
electricity suppliers 

x Electricity to power the GSHP 
can be obtained from zero 
carbon sources 

x There could be further cost 
savings if both heating and 
cooling are required 

Threats 

x Managing this type of network 
and its customers may be time 
consuming 

x Technology is not mature in the 
UK 

x The design and installation of a 
GSHP affects how efficient it is 

 Interseasonal Heat Transfer 

7.5.1 What is it? 

IHT is a relatively new technology; it uses a bank of earth in an underground 
borehole to store heat energy. Earth can store heat for many months (as heat 
moves very slowly through it), and if undisturbed, can act as an efficient heat store 
of the previous summer’s energy. This thermal inertia is exploited to input surplus 
heat into the ground over the summer months and extract that heat over the winter 
months to heat buildings. IHT technology can easily be integrated with a GSHP 
system to double the GSHP’s performance. 

IHT works by capturing heat energy from the sun via a collection pipe network. The 
solar heated liquid in the pipes is pumped down the borehole; heat is transferred 
to the surrounding soil and rock, and the water gradually cools on its way back up. 
Conversely, when heating is required, cooler water is pumped to pick up heat. The 
heated water is then circulated to homes in the district heating network. The heat 
vault is simply the earth and rock below the construction being heated. Not only is 
there no expenditure on this storage medium, but it does not require a special 
retaining tank or insulating wall to contain it. 
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It is estimated that this technology saves over 50% of carbon emissions compared 
to using a gas boiler for heating and over 80% of carbon emissions compared to 
using standard air conditioning for cooling. 

7.5.2 Case study 

The concept was first tested in 2008, in Herefordshire’s first eco-school, Howe Dell 
School. The IHT works by capturing heat energy from the sun via a collection pipe 
network just beneath the surface of the school playground (the dark surface acts 
as a heat collector). It then stores the energy in computer-controlled thermal banks 
in the ground under the school. The heat is released in the buildings in winter, via 
a series of heat exchangers linked to underfloor heating and to a specialist 
heating/cooling and ventilating approach that uses the structure of the building to 
stabilise the environment (TermoDeck ventilation). The system also captures the 
frost of cold winter nights, stores it, and uses it to keep the buildings cool in the 
summer. The IHT system was awarded £244,000 of grant funding by the Carbon 
Trust as part of its mission to develop commercially viable low carbon 
technologies.23 

In 2015, a partnership between Clean Energy 
Prospector, Eunomia, ICAX and the University 
of Bath was awarded funding from the DECC 
for project CHOICES. Working closely with the 
Easton Community Energy Group in Bristol, 
they developed a test project to demonstrate 
an IHT system operating in a suburban 
environment.  

The CHOICES Energy Centre supplies heat to 
two community buildings (a third community 
building and ten domestic homes were to 
follow in the subsequent phase) and a 
community green space (Owen Square) 
serves as the thermal bank. Solar panels on 
the Easton community centre power the 
CHOICES Energy Centre at the back of the 
building. The centre extracts heat from the air 
using an air source heat pump, passes it 
through the ground and stores it as heat in 
the soil. It is then stored in underground pipes 
in Owen Square and radiated through the soil, 
before other pipes pump the heat back into 
the community centre through water. A diagram of the scheme can be seen in Fig.6 
above. Results showed annual carbon savings of 38% and energy savings of up to 

                                         

23 http://www.icax.co.uk/howe_dell_school.html  

Figure 6 – Diagram of the CHOICES energy 
centre project 

http://www.icax.co.uk/howe_dell_school.html
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64% in year 1, increasing to 51% carbon savings by year 10 and 66% by year 20 
(carbon impact reduced to 86.1 kg CO2e/MWh), compared with standard heating 
systems (individual gas boilers).24, 25, 26 

7.5.3 Possible locations 

The borehole could be sited at Rose Hill recreation ground or at the Oval and the 
network could feed the local community centre and/or residential (including social 
housing) dwellings.   

7.5.4 SWOT analysis 

Strengths 

x Innovative and new technology, 
which would put Rose Hill on the 
map 

x Technology developed in the UK 
x High CO2 savings and more 

efficient than traditional 
systems without storage 

x Energy centre is small, limiting 
any negative visual impacts 

x No air quality issues compared 
to using biomass 

x Local, therefore less efficiency 
losses during transmission and 
distribution 

x Shift of electricity consumption 
for heat from times of peak 
winter demand to times of 
surplus summer solar 
generation 

x Heat can be produced on 
demand (unlike weather 
dependent technologies) 

x No losses due to energy 
conversion, as energy captured, 
stored and released as heat27 

x Water is an inexpensive heat 
transfer medium 

Weaknesses 

x New technology 
x Requires installation of 

substantial infrastructure 
including underground pipes 

x Requires individual engagement 
with property owners, which 
could be time consuming 

x Groundworks required to dig the 
trenches or boreholes, which 
can be expensive and disruptive 

x No electricity is generated 
x It may take a few seasons for 

heat to be transferred to the 
earth bank (may operate at 
relatively low temperatures in 
the first years) 

x Technology is patented by ICAX, 
limiting choices 

x Not a completely zero-carbon 
technology, unless electricity to 
run it is provided by a renewable 
source 

                                         

24 http://www.icax.co.uk/CHOICES.html  
25 http://www.eunomia.co.uk/bristol-turns-on-ground-breaking-heating-system/  
26 http://www.informedexecutive.co.uk/05/05-46.pdf  
27 e.g. losses of up to 90% on converting light into electricity in PV 

http://www.icax.co.uk/CHOICES.html
http://www.eunomia.co.uk/bristol-turns-on-ground-breaking-heating-system/
http://www.informedexecutive.co.uk/05/05-46.pdf
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Opportunities 

x Technology can be adapted to 
supply a district heating 
network 

x Reduction of fuel poverty for 
houses in the network 

x Dark, matt surfaces, such as 
roads or playgrounds are 
efficient heat collectors 

x Possibility to include social 
housing, private dwellings and 
public buildings 

x Can be integrated with a GSHP 
system to double its 
performance 

x Additional community income if 
RHI brought to Rose Hill 

x Electricity to power the system 
can be obtained from zero 
carbon sources 

x There could be further cost 
savings if both heating and 
cooling are required 

Threats 

x Managing this type of network 
and its customers may be time 
consuming 

x New technology, therefore 
restricted funding until 
marketed on a wider scale 

x Different soil types do not all 
store heat equally as well 

x Ideally, this should be installed 
when a building is being 
constructed or undergoing 
refurbishment which exposes 
the foundations – although the 
thermal bank does not have to 
be positioned under a building, 
other locations incur the cost of 
an insulation capping 

 Heat from Sewage 

7.6.1 What is it? 

Waste water is a constant, inexhaustible energy source that contains sufficient 
latent heat to run the heating and cooling requirements of most buildings. It is 
higher in temperature than most other regenerative energy sources, such as well-
water or geo-exchange, reaching an average temperature of over 21°C when 
exiting buildings. Waste water is captured at a given sewage and waste treatment 
plant offers a source of low-grade heat that can be extracted. Heat energy is 
transferred from waste water to clean water using a system of pipes, much like 
those described in the CHP and GSHP technologies mentioned previously. The 
technology uses a closed-loop system, so that the waste water never comes into 
contact with the clean water flow. Through the use of a heat pump, this heat can 
be turned into useful heat for hot water and space heating. 
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7.6.2 Case study 

Sewage is now being used to power a heating system 
at Borders College in the Scottish Borders. The project 
was backed by a £2 million investment from Equitix 
and the UK Green Investment Bank and an additional 
£2 million of private sector capital. Using a heat 
recovery system, waste water is intercepted from a 
sewer close to the local treatment works operated by 
Scottish Water. The system uses a heat pump to 
amplify the natural warmth of waste water; the heat 
is sold to Borders College under a 20-year purchase 
agreement, producing savings in energy, costs and 
carbon emissions. The system now provides around 
95% of the heat needed by one of Borders College’s 
campuses and does not impact on the normal 
operation of the local waste water network.28, 29 

The Seven35 Building in Vancouver consists of 60 
urban-stacked town homes. A sewage heat recovery 
system recycles the heat from the raw sewage before 
it exits the building to the municipal sewer line.  

The average water usage per town home is 250 gallons per day at an average 
exiting temperature of 20°C.30 

7.6.3 Possible locations 

Littlemore Sewage Works is located within the Rose Hill area and operated by 
Thames Water. The network could connect to local residences and possible 
Littlemore Mental Health Centre, Oxford Science Park, Ozone Leisure Centre and 
possibly even Kassam Stadium, as identified in the Oxford Heat Networks study, 
2016. 

7.6.4 SWOT analysis 

Strengths 

x Highly innovative technology in 
the UK, which would put Rose 
Hill on the map 

x High CO2 savings, compared to 
both fossil fuel and biomass 
systems 

Weaknesses 

x New technology 
x High installation costs 
x Requires installation of 

substantial infrastructure 
including underground pipes 

                                         

28 http://www.scottishwater.co.uk/about-us/media-centre/latest-news/heat-from-sewage  
29 http://www.sharcenergy.com/projects/  
30 http://www.sharcenergy.com/projects/  

Figure 7 – Iconic exhausts from 
Vancouver’s energy from sewerage 
system 

http://www.scottishwater.co.uk/about-us/media-centre/latest-news/heat-from-sewage
http://www.sharcenergy.com/projects/
http://www.sharcenergy.com/projects/
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x No air quality issues compared 
to using biomass 

x Heat can be produced on 
demand (unlike weather 
dependent technologies) 

x No losses due to energy 
conversion, as energy captured 
and released as heat31 

x Water is an inexpensive heat 
transfer medium 

x  

x Requires individual engagement 
with property owners, which 
could be time consuming 

x No electricity is generated 
x Not a completely zero-carbon 

technology, unless electricity to 
run it is provided by a renewable 
source 

Opportunities 

x Reduction of fuel poverty for 
houses in the network 

x Littlemore sewage facility is 
within 1.5 km of Rose Hill 

x Could include major heat loads 
beyond Rose Hill 

x Additional community income if 
RHI brought to Rose Hill 

x Electricity to power the system 
can be obtained from zero 
carbon sources 

Threats 

x Managing this type of network 
and its customers may be time 
consuming 

x Technology is not mature in the 
UK 

 Solar Thermal Energy 

7.7.1 What is it? 

Solar Thermal Energy (STE) technology heats water with solar PV panels or tubes 
to generate central heating and provide hot water. The solar PV panels or tubes 
are connected to a hot water cylinder via pipes, allowing the heat to be transported. 
When heat is gathered in the water cylinder, it is used by the boiler for distribution. 
It is a well-established technology with few operational issues if properly 
maintained. 

Community STE systems can involve a single building with a suitable heat load, 
such as a swimming pool or a large domestic hot water load. Systems which require 
more heat in summer than winter, such as domestic hot water for a campsite, will 
also tend to be well-suited to STE, since the sun’s energy will then be strongest. 
Individual household systems can also be installed, with a hot water storage tank 
required for each dwelling. STE systems can be mounted on roofs, integrated into 

                                         

31 e.g. losses of up to 90% on converting light into electricity in PV 
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roof surfaces, ground-mounted or installed on vertical surfaces. The visual impact 
is dependent upon the location and scale of the system. 

7.7.2 Case study 

The local swimming pool association in Bovey 
Tracey, Dartmoor, undertook a major rebuild 
and looked for sustainable, cheaper solutions for 
their heating needs. To help them, they enrolled 
Bovey Climate Action, a local group. Following 
an energy audit, they decided to install two 
evacuated-tube solar thermal panels on the roof 
of the pool. The panels heat water, which in turn 
heats a boiler to supply the showers with hot 
water. The total cost was around £8,000, of 
which about £5,000 came from the Dartmoor 
Sustainable Development Fund. In the first 
month alone, the panels saved the association 
around £60 on their heating bill.32 

In 2013, a range of low-carbon and renewable 
technologies were incorporated in the 
construction of the new Centrica plc offices in Oxford. This included an STE system 
integrated with a biomass heating system, which today provides over a fifth of the 
building's hot water requirements. The 36 MWh STE system includes two large 
2000-litre storage tanks and a total of 336 evacuated tube collectors in 16 arrays. 
This system, together with a 104 kWP PV panel installation generating electricity, 
provides savings of 9.1 tonnes of wood pellets annually.33 

7.7.3 Possible locations 

Panels could be sited on residential or community roof space or ground mounted 
on appropriate open ground, such as Rose Hill recreation ground. 

7.7.4 SWOT analysis 

Strengths 

x Substantial CO2 and energy 
savings 

x Some reduction in fuel poverty 
x Other than the initial installation 

cost and maintenance, no other 
fees or bills 

Weaknesses 

x Requires individual engagement 
with property owners, which 
could be time consuming 

x Technology is weather 
dependent, so a boiler or 
immersion-heater may be 

                                         

32 http://www.planlocal.org.uk/pages/renewable-energy/examples-and-case-studies-2  
33 https://www.britishgas.co.uk/content/dam/bgbusiness/documents/Oxford-Business-Park.pdf  

Figure 8 – Example of an evacuated tube 
solar collector 

http://www.planlocal.org.uk/pages/renewable-energy/examples-and-case-studies-2
https://www.britishgas.co.uk/content/dam/bgbusiness/documents/Oxford-Business-Park.pdf
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x No need for additional space for 
an energy centre 

x Well-known technology 
x Low maintenance technology 

needed to guarantee hot water 
through the winter months 

x Installing solar panels can still 
be costly 

x No electricity is generated 
x Energy losses due to energy 

conversion 
x  

Opportunities 

x Local, therefore less efficiency 
losses during transmission and 
distribution 

x Possibility to start small and 
extend the network in the future 

x Possibility to include social 
housing, private dwellings and 
public buildings 

x If used for space hearting, 
additional community income if 
RHI brought to Rose Hill 

Threats 

x Potential negative visual 
impact, depending on location 

x Pollution in the urban 
environment can degrade the 
quality and efficiency of PV 

x If energy demands are too high, 
may require a substantial PV 
surface area 

 Solar photovoltaics (PV) and battery storage 

7.8.1 What is it? 

Solar PV panels are the most widely established and distributed renewable 
technology in the UK, with over 880,000 installations to date. The technology works 
by converting daylight into direct current electricity, which is then converted into 
alternating current via an inverter to power homes and businesses. 

Battery storage is a much more fledgling industry in the UK, but thanks to project 
ERIC, Rose Hill is now one of the leading communities for solar PV panels linked to 
battery storage. The batteries store excess solar power collected during the day 
and make this available in the evenings, when demand is typically higher. When 
the sun goes down, the system automatically consumes solar energy reserved in 
the batteries to meet household consumption. Typically, the battery lasts 4-5 hours 
before being fully discharged. If there is insufficient battery capacity to meet the 
household consumption requirements, electricity is obtained from the grid. 

7.8.2 Case study 

Project ERIC (Energy Resources for Integrated Communities) in Rose Hill focusses 
on distributed, small scale, residential storage linked to solar PV panels. The 
technology employs Moixa’s 2kWh Lithium Ion batteries. However, there are also 
options for centralised community-level storage, although these are more typical 
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for businesses and high-demand users. Project ERIC has installed solar PV panels 
and battery storage in 82 homes, a community centre and the Rose Hill Primary 
School. It creates a virtual, localised energy grid, which includes sub-station level 
monitoring. There is possible scope for project ERIC to be rolled out across many 
more homes in Rose Hill, if the finance model could be developed to be self-
sustaining. 

 

Figure 9 – Project ERIC localised grid concept in Rose Hill 

 

7.8.3 Possible locations 

Residential or community roof space across Rose Hill or Rose Hill community centre 
or Rose Hill primary School are possible locations for a more centralised storage 
model. 
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7.8.4 SWOT analysis 

Strengths 

x Substantial CO2 and energy 
savings 

x Some reduction in fuel poverty 
x Other than the initial installation 

cost and maintenance, no other 
fees or bills 

x Increase in the security and 
stability of the energy 
generated by solar PV panels 

x No need for additional space for 
an energy centre 

x Well-known technology 
x Low maintenance technology 
x  

Weaknesses 

x Batteries are still an expensive 
and fledgling technology in the 
UK 

x Requires individual engagement 
with property owners, which 
could be time consuming 

x Technology is weather 
dependent 

x Energy losses due to energy 
conversion 

x Installing solar panels can still 
be costly 

Opportunities 

x Local, therefore less efficiency 
losses during transmission and 
distribution 

x Learnings from project ERIC 
would increase the technical 
feasibility 

x Great deal of rooftops still 
available in Rose Hill for further 
rollout 

x Production of electricity can be 
used for heating 

x Strong relationship with battery 
provider (Moixa Technology) 
and solar PV providers 

x Supportive City Council 
x Possibility to include social 

housing, private dwellings and 
public buildings 

x Market for providers of solar 
storage solutions is growing 
rapidly 

x Surplus energy is still exported 
to the grid once the battery is 
fully charged 

Threats 

x Cost of batteries is not falling 
sufficiently fast 

x Unlikely to attract grants 
x The lifetime of batteries is yet to 

be tested in practice 
x Pollution in the urban 

environment can degrade the 
quality and efficiency of PV 

x Potential negative visual 
impact, depending on location 

x If energy demands are too high, 
may require a substantial PV 
surface area 
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x If used for space hearting, 
additional community income if 
RHI brought to Rose Hill 

 Energiesprong 

7.9.1 What is it? 

Energiesprong is a Dutch model of whole house retrofit. With this model, individual 
houses are measured separately and customised solutions produced offsite. Once 
ready, these refurbishment packages are delivered and installed on the houses, 
which are converted to all electric heating and power. Through an initial UK 
assessment done by Energiesprong UK, about 2.2 million properties in social 
tenures alone could potentially benefit from Energiesprong refurbishments. 
Energiesprong UK has developed a UK-specific finance model to assess the 
investment capacity for zero carbon energy retrofits. They have also assessed 
current regulatory and planning framework to enable zero carbon energy retrofits 
with this new model, and are currently exploring suitable housing stock for a UK 
case study. They are now refining a UK finance model to progress towards 
implementation of prototypes. 

Energiesprong initiatives in the Netherlands work by converting the tenants’ energy 
bills to an energy plan paid to landlords. This plan is akin to ‘service fees’, costing 
tenants the same price as previous energy bills (since the investment is generally 
fixed); the tenant is therefore not a victim of increasing energy bills. Landlords 
obtain a warranty that the property will perform at the expected level for a 
minimum of 30 years, which enables them to plan and invest income to cover the 
investment, making the solution commercially financeable and scalable. The 
warranty includes a minimum guaranteed thermal energy supply (heating of air 
and water); if this is exceeded, extra is paid by the tenant to the electricity utility 
company. For lights and appliances, tenants receive a bundle based on a typical 
household’s energy consumption; if this is exceeded, the excess is charged to the 
tenant. Monitoring equipment installed in houses provides real time feedback to 
tenants on their energy consumption. If excesses are noticed, the construction 
company and the landlord (or social housing organisation) investigate the cause to 
see if it is behavioural or technical. 

This model can only work through full supply chain integration and if the insurer 
backs the company supplying the retrofit. 

7.9.2 Case study 

Although there are no examples to date in the UK, more than 800 net-zero carbon 
energy refurbishments have been installed or designed in the Netherlands. This is 
part of a national target of 111,000 refurbishments. The current first completed 
prototypes in the Netherlands generate roughly 1/3 of the saved energy 
consumption on site, the other 2/3 is saved via energy efficiency measures. The 
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average total reduction in energy use per m2 for piloted terrace houses was 150 
kWh; for the whole house, energy consumption was reduced from almost 20,000 
kWh to a little over 6,000 kWh.34 

The Energiesprong net-zero housing refurbishment initiative has secured €5.4 
million (£4.23 million) of European funding through the Interreg NWE programme, 
with a view to scale its existing innovative housing programme in the UK, France 
and the Netherlands, and to stimulate mass uptake of net-zero energy 
refurbishments. The grant will be used to co-fund early market Energiesprong 
retrofits and allow independent Energiesprong market development teams in the 
UK, France and the Netherlands to put in place the right market conditions for these 
refurbishments to take place.35 

A total of nearly €1.8 million (£1.4 million) of the Interreg funding is allocated to 
three of the participating partners in the UK – Affinity Sutton, Moat Housing Group 
and the National Energy Foundation. Energiesprong UK is in the process of 
organising high volume demand for a net-zero energy refurbishment proposition. 
It would facilitate communication with financiers and government to tune financing 
products and regulations. 

 

Figure 10 – An end of terrace house in the Netherlands after an Energiesprong retrofit 

                                         

34http://www.ukgbc.org/resources/blog/keep-calm-and-learn-dutch-energiesprong-future-sustainable-
homes  
35 http://www.nef.org.uk/about-us/press-releases/5.4m-4.23m-to-stimulate-innovation-in-net-zero-
energy-housing-refurbishment  

http://www.ukgbc.org/resources/blog/keep-calm-and-learn-dutch-energiesprong-future-sustainable-homes
http://www.ukgbc.org/resources/blog/keep-calm-and-learn-dutch-energiesprong-future-sustainable-homes
http://www.nef.org.uk/about-us/press-releases/5.4m-4.23m-to-stimulate-innovation-in-net-zero-energy-housing-refurbishment
http://www.nef.org.uk/about-us/press-releases/5.4m-4.23m-to-stimulate-innovation-in-net-zero-energy-housing-refurbishment
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7.9.3 Possible locations 

This solution is appropriate for domestic properties only. A priority target would be 
Oxford City Council (social) homes, given their age and lower performance 
standard, construction typologies and the ease to reach scale. Greater buy-in would 
be required from private residences. 

7.9.4 SWOT analysis 

Strengths 

x Holistic solution to all energy 
and energy-savings demands 

x Quick to install once 
manufactured (less than a 
week) 

x Offsite manufacture, high 
accuracy 

x Non-intrusive retrofit, with no 
need to move out during the 
works 

x Energy performance contract 
generated to guarantee the 
long-term performance of 
improvements 

x Improvements to residents’ 
quality of life 

x Aesthetic improvements 
x Evidence so far is that energy 

performance is not a problem 
and the retrofitted homes are 
net suppliers 

Weaknesses 

x Potential planning issues 
x First deployment will only cover 

certain types of houses 
x Not an example of community 

energy, since improvements 
done on single houses 

Opportunities 

x Funding opportunities for a pilot 
scheme 

x Furthers Rose Hill’s status for 
innovative schemes; not been 
done before in the UK 

x Very visible 
x Drives innovations and 

integration of solutions: e.g. 
new high performance fridge 
rather than adding energy-
generation capacity to supply 
existing fridge 

Threats 

x The financing is not quite ready 
x Lack of UK-based expertise and 

contractors 
x New technology in the UK 
x Requires a decent building stock 

and cost could increase for 
properties with pre-existing 
problems 
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x Innovation in technology very 
fast: prices dropped 30% in last 
16 months; installation times 
have halved 
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8 Financial Incentives 

 Overview 

Table 2 – Overview of financial incentives available for each technology 

 CHPQA RHI RO FITs 

District heating – biomass CHP X X X X 

District heating – GSHP  X   

District heating – heat from 
sewage 

 X   

Interseasonal heat transfer  X   

Solar PV panels and battery  X (if used 
for 
heating) 

X X 

Solar thermal energy  X (if used 
for 
heating) 

X X 

Energiesprong  X X X 

 

 Combined Heat and Power Quality Assurance 

The Combined Heat and Power Quality Assurance (CHPQA) is a government 
initiative providing a practical, determinate method for assessing all types and sizes 
of CHP schemes throughout the UK. It aims to monitor, assess and improve the 
quality of UK CHP. 

Participation in the programme remains voluntary, but a successful CHPQA 
certification can grants eligibility to a range of benefits, including Renewable 
Obligation Certificates, Renewable Heat Incentive, Carbon Price Floor (heat) relief, 
Climate Change Levy exemption (in respect of electricity directly supplied), 
Enhanced Capital Allowances and preferential Business Rates. 

A CHPQA assesses CHP schemes on the basis of their energy efficiency and 
environmental performance to ensure that the associated fiscal benefits are in line 
with environmental performance. The programme is carried out on behalf of the 
DECC (now part of the Department for Business, Energy & Industrial Strategy since 
July 2016), in consultation with the Scottish Executive, the National Assembly for 
Wales, and the Northern Ireland Department of Enterprise, Trade and Investment. 
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 Renewable Heat Incentive36 

The Renewable Heat Incentive (RHI) has two schemes - Domestic and Non-
Domestic – which are implemented and administered by Ofgem. They are both 
government financial incentives to promote the use of renewable heat, but they 
have separate tariffs, joining conditions, rules and application processes. You can 
only apply to one the schemes. 

People who join the scheme and adhere to its rules receive quarterly payments for 
seven years for the amount of clean, green renewable heat it is estimated their 
system produces. The scheme is open to anyone who can meet the joining 
requirements, including households both off and on the gas grid. 

 Renewables Obligation scheme 

The Renewables Obligation (RO) scheme is one of the main support mechanisms 
for large-scale renewable electricity projects in the UK. It places an obligation on 
UK electricity suppliers to source an increasing proportion of the electricity they 
supply from renewable sources. It is important to note that the RO will close to all 
new generating capacity on 31 March 2017. 

 Feed-in Tariffs scheme 

The Feed-in Tariffs (FITs) scheme is a government programme designed to 
promote the uptake of small-scale renewable and low-carbon electricity generation 
technologies. The scheme requires participating licensed electricity suppliers to 
make payments on both generation and export from eligible installations. 

It is available for anyone who has installed, or is looking to install, one of the 
following technology types up to a capacity of 5 MW, or 2 kW for micro-CHP: 

x Solar photovoltaic (PV) 
x Wind 
x Micro CHP 
x Hydro 
x Anaerobic digestion 

Once the application is processed, participants receive FIT payments for the 
electricity their installation has generated and exported each time they submit a 
meter reading to their FIT licensee. 

There are a number of key players on the FIT scheme, including generators, 
licensees and Ofgem. Generators are the owners of installations who apply to the 
FIT scheme and it is their responsibility to ensure that their application for FIT is 
correct and that the installation meets the ongoing eligibility requirements. The FIT 
                                         

36 https://www.ofgem.gov.uk/environmental-programmes/domestic-rhi/about-domestic-rhi/changes-
scheme  

https://www.ofgem.gov.uk/environmental-programmes/domestic-rhi/about-domestic-rhi/changes-scheme
https://www.ofgem.gov.uk/environmental-programmes/domestic-rhi/about-domestic-rhi/changes-scheme
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Licensees are required to take MCS applicants through the registration process and 
make FIT payments for generation and export based on meter readings submitted 
to them by the generator. Finally, Ofgem is responsible for administering some 
aspects of the FIT scheme, which include: 

x Maintaining the Central FIT Register, which is a database of accredited 
installations. 

x Monitoring deployment caps and publishing reports to show the uptake and 
progress towards each deployment cap. 

x Accrediting all hydro and AD installations, as well as solar PV and wind with 
a Declared Net Capacity (DNC) greater than 50kW through the ROO-FIT 
accreditation process. 

x Verifying the status of installations that are applying for community or 
school benefits. 

x Ensuring suppliers comply with the FIT scheme requirements. 

The FIT scheme policy and tariff rates are set by the Department for Business, 
Energy and Industrial Strategy (BEIS). 

9 Options Appraisal and Shortlist 

After consultation with RHILC during July 2016, and a full review of all seven 
technologies, the following three technologies have been selected for further, more 
detailed investigation: 

4. GSHP and district heating, with the possible use of waste heat; 
5. Solar PV panels and battery storage; 
6. Energiesprong. 

Each technology will be explored in section 10 below, analysing the costs, benefits, 
potential business models, risks and impacts of each option. This is with a view to 
select one “best fit” for Rose Hill to progress beyond initial feasibility.   
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10 Detailed feasibility appraisal 

Following analysis and presentation to the community the long list was reduced to 
three to explore in more detail; including analysing one of the options (GSHP) in 
further detail once selected.  

 Energiesprong 

10.1.1  Introduction 

The housing stock of Rose Hill has generally poor thermal envelopes leading to high 
heat losses and energy bills, as outlined in section 4 above. Of the three shortlisted 
technologies Energiesprong is the only one that aims for a ‘fabric first approach’ to 
reduce overall heat demand. 

Energiesprong in the UK differs from the approach devised in the Netherlands due 
to a number of factors, including: (i) relative maturity of the technology; (ii) 
political support; (iii) availability of financing; and (iv) costs of achieving a 30-year 
performance certificate. Therefore, Energiesprong UK are developing financial 
models appropriate for the national context. 

10.1.2  Practicalities 

Energiesprong is a whole house retrofit approach and therefore has the greatest 
impact on the external appearance of the properties of the three technologies 
shortlisted. The aim of Energiesprong is to reduce the installation time to 3-5 days 
on site through the prefabrication of wall and roof panels off-site. Installation times 
in Holland have achieved this but are yet to be proven in the UK and early pilots 
could take up to twice as long. 

 

Figure 11 - Example of an Energiesprong installation 
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Work would include an entirely new high performance building envelope (walls, 
windows, doors and roof); typically, PV on the roof; an energy pod for new services; 
and possible alterations and upgrades to the interior. The process is outlined in 
Fig.11 above. It is anticipated the improvements also result in an uplift in the 
property value. 

There is no evidence to suggest that a 30-year performance guarantee could be 
obtained for the retrofitted properties in the UK currently. Wilmot Dixon, an 
Energiesprong UK partner, suggest that even if such guarantees were set up then 
the guarantor would expect a high price for the level of risk undertaken, which 
would affect the business model. Alternatively, the contractor could take the 
performance risk and offer the tenant an ‘energy charge’.  

10.1.3  Financial model 

Energiesprong is in some respect a Dutch version of a pay-as-you-save (PAYS) 
scheme piloted in the UK under the Green Deal. Significant aspects of the Dutch 
model - namely the financial mechanism - cannot be simply replicated for the UK. 
Nevertheless, the basics to the financial model remain the same; a) it is cheaper 
to retrofit the building as a single package; b) the energy savings generated over 
20-30 years offset the capital outlay and maintenance; and c) the market value of 
the house is increased. The financial case is different depending on tenure: 

Housing Association 

cost of works = energy cost savings + the avoided planned maintenance costs 
(over 30 years) regeneration and social benefits (eg. reduction in fuel poverty, 
improved health, etc.) 

Private housing 

cost of works = property value increase + energy cost savings + avoided medium 
term maintenance / home improvement costs 

It follows that the business case is stronger in the worst performing homes (where 
greater savings on bills can be achieved); and/or where significant maintenance is 
required. Furthermore, the feasibility of each individual property will be affected by 
simplicity of the building form and access to site. The simpler these two conditions 
the lower the capital costs, enabling quicker payback periods.  

In the UK, a target capital cost of around £40,000 is required to bring about cost 
neutrality from 30years of energy cost savings and reduction in maintenance 
requirements. However, because the supply chain is yet to be established and 
economies of scale yet to be available, the cost of initial pilots is estimated to be 
higher, at around £70-80k. 

10.1.4  Purchase and installation costs 

This scale of capital investment is significant and not easily available to private 
clients. Oxford City Council (OCC) who own almost 600 properties in Rose Hill have 
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highlighted that they would struggle to justify such a high capital expenditure per 
dwelling. Nevertheless, there are a number of ways this outlay could be financed: 

Council loan 

OCC has access to different sources of finance at relatively low rates through Public 
Works loans. This would be the simplest option since the rates are likely to be lower 
than the other options and there would be no legal issues with external 
finance/leasing roofs. Internal OCC approval could be difficult to obtain though. 

Maintenance budgets 

Pre-existing maintenance budgets could be brought forward. This however would 
have cash-flow implications associated and require OCC approval. 

Householder Savings 

With a successful business case a private householder with savings or the capacity 
to re-mortgage their property at an affordable rate could be a target market. The 
value increase of the home could insure against loses should the property owner 
move out before the project pays back or savings are lower than expected. Whilst 
anticipated, it should be noted that an uplift in value is yet to be proven in the 
market.  

The business model currently assumes that in council and Housing Association (HA) 
housing the rental income is not used to repay the Energiesprong investment. This 
reflects the situation where housing providers do not use rental income for stock 
improvements. Adding 10% of rental income to refinance Energiesprong could 
increase the potential investment envelope.   

Commercial finance 

As an Energiesprong retrofit is likely to result in an uplift in property value, a loan 
against value uplift may be possible. This has similar challenges to the previous 
point. 

10.1.5  Development costs 

The development costs consist of: 

x Time costs for project management and tenant liaison 

We have assumed that these costs could be partially covered by the council’s 
property maintenance team for socially rented properties.  

For open market properties, it is assumed that Wilmot Dixon or another 
Energiesprong solutions provider would cover this. RHILC may be willing to support 
the promotion of the scheme at its early stages. 

x Administration of the ‘Energy Charge’ 
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Should this financial method be used then an administration body would be 
required. This would include billing and metering the properties. There are several 
options available for how this could be operated. It is assumed that this would be 
provided by either (a) the contractor; (b) the council, or (c) a combination of both. 

x Ongoing maintenance costs 

Key to the Energiesprong business case is a reduction in both the energy and 
maintenance cost to the homeowner and household. Furthermore, by bringing 
forward repair and maintenance work major repairs should be significantly reduced 
across the 30-year period. The cost of maintenance for new technologies installed 
would need to be set aside as a percentage of the existing maintenance costs. It is 
assumed this cost can be recouped in part or full through the reduction in energy 
bills. 

10.1.6  Outline financial model 

Some discussion on the costs has already been given. The following is taken from 
an in depth study as part of REMI (Refurbishment as a Manufacturing Industry), an 
Innovate UK-supported project, which is investigating the feasibility of an 
Energiesprong approach in the UK, led by NEF (National Energy Foundation).  

Within the REMI publication ‘M2.1-M2.2 Energiesprong UK Finance Model 
Summary’37), April 2016, the following estimates were given based on using a mid-

terrace house (77 m2; 2 storeys, built between 1930 and 1949, on dual fuel gas 
and electric), owned and managed by a housing association (HA):   

x £42,293 capital investment for an Energiesprong installation (NPV-based) 
x £17,128 for 30 years Energiesprong-related maintenance (£571 per annum) 
x £11,420 for 30 years non-Energiesprong-related maintenance and major 

repairs (£380 pa)   

The TCO (total cost of ownership) of this reference case is £71k (c.91.470 EUR), 
lower in comparison to the Netherlands and France.   

Underlying assumptions:  Post Energiesprong assumptions:  

x 6.5% discount rate  x 11kW energy storage included  

x 4.2% cost of borrowing  x £80/month energy plan (CPI-linked)  

x 30 year term; 100% debt 
finance  

x 1% bad debt on energy plan  

                                         

37www.nef.org.uk/themes/site_themes/agile_records/images/uploads/REMI_M2.1-
M2.2_Energiesprong_UK_Finance_model_summary_SECURED.pdf 
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x Management cost, Planned & 
Routine Maintenance, Major 
Repairs cost as per sector 
averages (HCA Global 
Accounts 2014)  

x 10% reduction in management cost   
x 25% reduction in planned & routine  

maintenance (of which 75% available 
for ES  maintenance; 25% non ES)   

x 75% reduction in major repairs   

Table 3 - from ‘M2.1-M2.2 Energiesprong UK Finance Model Summary’ 

From discussions with Wilmott Dixon their estimates for an early pilot were 
considerably higher, at c.£80k per household for the capital costs alone. Discussion 
with both Wilmott Dixon and Energiesprong UK indicate that savings in the region 
of ~£30-35k over the period of 30 years are realistic. Therefore, significant 
additional grant investment will be required to finance an early pilot scheme.  

The REMI project investigated approaches that could increase the financial 
envelope of Energiesprong. These included internal factors (those which could be 
undertaken by the council): (i) extending the building lifetime and therefore finance 
period up to 40years; (ii) allocating 100% of major repairs to Energiesprong; and 
(iii) adding rental income to the finance. Any combination of these decisions could 
be implemented to increase the financial envelope up to £65k, which begins to 
close the gap between available finance and estimated costs, reducing the level of 
grant required. 

REMI also considered a range of external factors that could improve/impact on the 
financial envelope: (i) a reduction in the cost of finance; (ii) a single payment to 
the council which covers the total cost of living (including rent, services charges 
and energy charges) to reduce the overall risk and therefore cost to the housing 
provider; and finally, (iii) increase in payment tariffs for renewable generation such 
as the FiT (Feed-in-Tariff).  

These items are given here for interest only, to demonstrate the future 
opportunities that might be available to housing providers should they be keen to 
drive forward with Energieprong and pursue financial innovation to improve the 
business case. 

The first Energieprong UK pilots are scheduled to get under way in September 2017 
in Nottingham through Nottingham City Homes. These projects have received 
European funding for up to 50% of the capital works. It will be interesting to 
monitor the progress of these first pilots, whether they can be delivered on budget 
and achieve the savings anticipated. 

10.1.7  Results of surveys 

In theory Energiesprong is applicable to any building, however the worst 
performing homes offer the greatest saving and should therefore be the priority for 
any pilot scheme. With the assistance of Wilmot Dixon two studies were carried out 
on potential properties in Rose Hill which are council-owned. The first was a desktop 
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study and the second a site visit to look at the exteriors of the potential properties. 
This gauged the priorities of the house-types and identified tenure. A summary of 
these findings is given below. The more expansive report by Wilmot Dixon is 
available on request.  

The following criteria were used to identify eligible properties: 

- A detached dwelling, two semi-detached, or a full short terrace 
- Simple form, including roof lines 
- Roof to have a gable, or if hipped can be converted to gable(s) to maximise 

PV 
- Minimal/no over-shading of roof 
- 3 storeys or lower 
- Poor SAP Energy rating, which is ideally difficult to address through 

conventional piecemeal retrofit, ensuring energy saving potential is high 
- Ideally have several building elements in need of replacement over the next 

5-10 years (e.g. Windows, Doors, Roof covering, heating systems, etc.) 
- Ideally be off the gas grid (electric/oil) 
- Early timber frame or system built which can be hard to improve through 

more conventional approaches (not designated defective at this stage) 
- Feasible to position a medium sized mobile crane and delivery vehicles close 

to the dwelling during the installation 

 

Figure 12 - Locations of priority 1 (green) and priority 2 (light green) on Lenthall Road 
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Following initial desktop assessment, the 12 properties highlighted above were 
identified as ‘priority 1’. These were six pairs of semi-detached dwellings on 
Mortimer Road and Lenthall Road which are a system build construction called 
‘Howard houses’. They are all council owned and match the criteria defined above. 

Figure Howard Home construction typology 

 

Figure 13 - Howard Home construction typology 

In discussion with OCC uncertainty was raised for the future of the Howard type 
homes. Whilst OCC deliberates on the plans for these dwellings they should not be 
considered as feasible. Therefore, only ‘priority 2’ properties are considered 
possible at this moment, of which there are 29. Generally, these dwellings have 
similar and favourable characteristics of ‘priority 1s’. The crucial difference is that 
they are of mixed tenure. 

 

Figure 14 - Example of mixed tenure semidetached Howard homes 
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Several of the ‘priority 2’ are also Howard homes semi-detached, with dwellings 
either side consisting of one socially rented and one privately owned. These have 
the same aforementioned issue with the Howard Homes.  

 

Figure 15 - Locations of priority 2 Minox homes on Thames View Road 

The majority of the ‘priority 2’ properties are understood to be Minox type homes. 
They are arranged as either semi-detached or small to medium sized terraces. 
These dwellings are principally located on Thames View Road and mixed tenure. 
Furthermore, Minox is an early timber frame system. Contractors Wilmott Dixon 
flagged that this construction type may require a more invasive survey to 
determine their structural integrity and greater care would be required during 
installation to avoid potential interstitial moisture build up.  

 

Figure 16 - Example of priority 2 Minox homes on Thames View Rd, note the mixed tenure 

Anything of a ‘priority 3’ or below is not deemed feasible for reasons including the 
complex building form (bay windows, dormers etc) and a relatively better energy 
performance rating.  
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Should the Energiesprong be chosen for further investigation then an internal 
survey of each house-type would be required. 

10.1.8  Summary 

In the current climate, it is difficult to determine a financially viable route for 
Energiesprong in the UK. Grant funding to cover the missing £30-50,000 would be 
essential and would still rely on OCC, an HA and/or private households being willing 
and able to source the remaining capital investment.  As such, any Energiespong 
project should be considered as a pilot which would be contingent on grant funding.  

For such a pilot, it is recommended the ‘priority 1’, Howard Homes, be the primary 
target. These are however currently ruled out whilst OCC decides on the future of 
this housing stock. Even if they were considered eligible OCC has indicated that 
they would struggle to justify such high expenditure on only a small number of 
homes.  

‘Priority 2’ projects would have the additional complexity of mixed tenure, requiring 
buy-in from private residents also and therefore greater time would be needed for 
engagement. For a pilot project of the kind outline it can be assumed that another 
area of the UK would be more attractive than Rose Hill. 

The issues limiting the feasibility of Energiesprong generally relate to the lack of 
maturity of the technology, procurement process and a lack of financial 
mechanisms to spread the upfront cost. With other pilot projects under 
development around the UK it is hoped that financial mechanisms and supply chains 
develop to ensure Energiesprong has widespread viability in the UK. At this point it 
is recommended that the prospect of an Energiesprong project in Rose Hill be 
revisited. 

10.1.9  Next steps 

Were Energiesprong to be taken forward for further investigation the following next 
steps are recommended: 

x Recheck if OCC would consider a pilot on the ‘Priority 1’ Howard homes  
x Confirm if OCC would consider such a significant capital investment program 

in the homes 
x Identify clear grant funding opportunities 
x Further develop the business case for both private and social tenures  
x Identify interest from private home owners 
x Further survey two house types, inclusive of:  

o quick survey with the occupant about energy use;  
o visual house inspection and basic survey (equivalent duration to an 

EPC and non-invasive to the building fabric);  
o assessment of bills to see if they match expected actual energy use 

x Explore other possible contractor/partners who could conduct the work 
x Obtain more detailed cost estimates from solution providers within 

Energiesprong UK for the homes identified 
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x Arrange asbestos surveys for all shortlisted properties 

 Solar photovoltaic panels (PV) with battery storage 

10.2.1 Description 

There are numerous OCC owned houses in the area where roof 
replacements/repairs are planned. Since scaffolding will be required at this point 
and there will be disruption for tenants, it could make practical sense and save 
money to install PV at the same time. 

A desktop study of the houses has indicated that 63 of the houses could be eligible 
for this option, with an average of 2.66 kWp of PV per house. This would add 165 
kW of zero carbon energy generation to the area. Residents would save 
approximately 33% on their energy bill, or around £160 a year (depending on 
occupancy levels). 

10.2.2  Practicalities  

Household solar is relatively simple to install. It typically does not require planning 
permission. Exceptions include conversation zones and listed buildings, or where 
the panels are not flush with the roof (e.g. tilted panels on a flat roof), which are 
not constraints in Rose Hill. 

Although individual homes do not require permission from the local grid operator 
(DNO) to connect to the grid, installing multiple systems within a small geographic 
area would require permission and may incur a cost if the DNO must improve the 
network. 

For this project, it is assumed that scaffolding will be erected to do the roof repairs. 
There may be some insurance issues with the chosen installer. These should be 
resolvable but it is advisable to make the installers aware of this when bidding for 
the work during procurement. 

10.2.3  Financial model 

Installing solar PV is a large upfront cost, and there are a number of ways to finance 
this.  

Feed-in Tariff: Government supports solar PV by providing a Feed-in Tariff (FiT). 
This is a guaranteed rate for every kWh of electricity generated by the panels, 
regardless of whether it is used on-site or exported. It is guaranteed and linked to 
inflation for 20 years. In addition, there is an export tariff for every kWh that is 
exported to the grid. Without smart meters, it is impractical to meter this export 
rate for small installations so it is set at 50% of generation.  

Finally, there are savings to the resident for their consumption of solar-generated 
electricity on-site. Although the export is deemed to be 50%, in practice – due to 
working hours or demand – consumption does not match up with generation. This 
means that 25-33% of on-site consumption is more realistic. For a 3 kW system, 
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this equates to savings of £105-140 per year (assuming residents pay 14 p/kWh). 
For this project, we have assumed that these savings are fully retained by the 
tenants. 

In terms of costs, there are three items: 

1. Purchase and installation – upfront (cash)/ongoing (finance) 
2. Development (time, grid connection, other) – upfront  
3. Maintenance and inverter replacement after ~10 years – ongoing 

10.2.4  Purchase and installation costs 

The FiT provides ongoing income for 20 years, but the cost of the system is upfront 
in year 1. Because most organisations don’t have large cash reserves to draw from, 
the cost needs to be financed somehow. There are several ways to do this: 

Council loan 

OCC has access to different sources of finance at relatively low rates. This would 
be the simplest option since the rates are likely to be lower than the other options 
and there would be no legal issues with external finance/leasing roofs. Internal OCC 
approval could be difficult to obtain though. 

Community crowdfunding 

RHILC could arrange the finance in return for a financial return. This could be done 
via a community share offer working with the Low carbon Hub, with a 4-7% per 
year return to shareholders, or by a crowdfunding platform (with similar rates). 
The advantage of this is that it engages the local community in the project and can 
provide a small amount of ongoing funding for community projects. It fits with a 
local economy agenda, where local people provide funding for local projects and 
the benefits are shared locally. The disadvantage is that the community would have 
to agree legal terms with OCC and the due diligence in carrying out a share offer 
is extensive, which may be administratively heavy and costly. 

Commercial finance 

A commercially available loan could be used to finance the costs. Often PV installers 
can provide this themselves, meaning the system has no upfront cost. However, 
the rates for this will be the highest of all the options, and the interest would return 
to the finance company’s shareholders rather than local investors. 

An indicative figure for this is £1,250 per kW (quote from Joju Solar and 
comparemysolar.co.uk). However, this does not include any reductions from not 
having to erect specialised scaffolding. 

10.2.5  Development costs 

The development costs consist of: 

x Time costs for project management and tenant liaison 
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We have assumed that these costs will be covered mostly by the council team 
organising the roof repairs. 

x Energy Performance Certificates (EPCs) 

Not all of the properties have EPCs – a requirement for claiming the FiTs. The cost 
of the EPC is around £50 per house. This equates to approximately £2,200 for the 
44 houses that don’t already have them. 

x Energy performance improvement works 

At least one property has an EPC E rating, below the minimum D for claiming the 
FiT. On a case by case basis each house should be excluded from the scheme or 
improvement works should be made to bring it up to a minimum D rating. This may 
affect the timescale as well. Nine properties have boilers over 10 years old, which 
are the most likely properties to achieve an E or below. 

x Ongoing maintenance costs 

Solar panels need very little maintenance, however there will inevitably be some 
costs. We have assumed that ongoing maintenance can be covered by the council 
if they own the panels, however inverter replacement every 10 years should be 
budgeted for at £50 per year per house. 

x Grid connection costs 

This is currently an unknown cost and could range from zero to hundreds of 
thousands. The potential cost should be explored with the DNO. 

10.2.6 Outline financial model 

Rating (kWp) 165.5    

Expected generation kWh/kWp 
                  
973  JRC solar PV calculator 

Total Annual Generation (kWh) 161,032   

FiT rate  £0.0364  Represents Apr-Jun 2017 rates 

Export rate  £0.0491   

% export 50%  

% interest on loan 3%  

Investment period (years)  20   

      

http://re.jrc.ec.europa.eu/pvgis/apps4/pvest.php
https://www.ofgem.gov.uk/system/files/docs/2016/10/tariff_rates_october_2016.pdf


49 

info@bioregional.com | bioregional.com | @Bioregional | @OnePlanetLiving | +44 (0)20 8404 4880 

Initial Costs     

Installed Cost/kWp  £1,250  Joju outline quote 

Grid connection cost  £ -    Assumed zero 

EPCs x 44  £ -      Assumed covered by council  

Development Costs  £ -    Assumed internal council time 

Annual maintenance £/kWp £50 Inverter replacement 

Total cost 
 
£206,875   

      

Ongoing Costs     

Investor repayment -£13,905   

Maintenance -£1,655   

      

Ongoing Income     

FiT income  £5,862   

Export income  £3,953   

Savings  £   -      

      

Annual Surplus -£5,745   

Cumulative (20 years) 
-
£114,908    

Table 4: Outline PV Financial Model 1 

 

Using the costs and income outlined in the previous section, and assuming most of 
the development costs are covered by OCC, the project does not seem viable, even 
at a low interest rate. However, there are several factors that could change to 
improve the model: 

1. The indicative quote from Joju does not include any savings from using 
existing scaffolding. This could reduce the cost of installation significantly, 
although not enough on its own to make up for the difference. 
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2. The investment period could be increased to 25-30 years. Although the FiT 
is only guaranteed for 20 years, the panels themselves are expected to last 
for 25-40 years without significant loss in efficiency. 

3. The council could provide a 0% loan for the installation. This would 
significantly improve the situation. 

4. Inverter replacement and all other maintenance could be included in the 
council’s maintenance budget.  

5. There is some indication that anti-dumping measures on PV panels are soon 
to be eliminated. This would significantly reduce the cost of importing 
panels. 

6. A charge on the tenants for some of the savings from the generated 
electricity could significantly improve the financial model, however clearly 
this may be politically difficult to justify. 

The Table below shows the financial model with options 1, 3 and 4 included. 

Rating (kWp) 165.5    

Expected generation kWh/kWp 973  JRC solar PV calculator 

Total Annual Generation (kWh) 161,032  

Represents Apr-Jun 2017 
rates 

FiT rate  £0.0364  

Export rate  £0.0491  

% export 50% 

% interest on loan 0%  

Investment period (years)  20   

      

Initial Costs     

Installed Cost/kWp £1,000  

Joju outline quote minus 
estimated savings from 
shared scaffolding 

Grid connection cost  £ -    Assumed zero 

EPCs x 44  £ -      Assumed covered by OCC  

Development Costs  £ -    Assumed internal council time 

Annual maintenance £/kWp £ -  Assumed covered by OCC 

Total cost  £206,875   

      

http://re.jrc.ec.europa.eu/pvgis/apps4/pvest.php
https://www.ofgem.gov.uk/system/files/docs/2016/10/tariff_rates_october_2016.pdf
https://www.ofgem.gov.uk/system/files/docs/2016/10/tariff_rates_october_2016.pdf
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Ongoing Costs     

Investor repayment -£8,275   

Maintenance £ -    

      

Ongoing Income     

FiT income  £5,862   

Export income  £3,953   

Savings  £   -      

      

Annual Surplus £1,540   

Cumulative (20 years) £30,797    

Table 5: Outline PV Financial Model 2 

10.2.7  Battery storage option 

Moixa are currently offering a 2 kW system plus a 2 kWh battery for £4,995, which 
is similar in price to the average 2.5 kW systems modelled above. Although the 
overall generation would be lower, the amount of self-consumption would be 
higher. This would improve the model for private household, but does not improve 
the social housing financial model. In fact, it would be less favourable since the 
tenants would not be charged for self-consumption and OCC would receive lower 
FiT and export tariff payments. 

One further option is a bulk purchasing scheme for private householders. The 
simplest option would be for the systems to be self-funded by the householders 
and RHILC could arrange the deal with Moixa and promote it with local residents. 
A small grant from Moixa, the council or e.g. the Big Lottery Fund38 could fund 
RHILC’s costs for this activity. 

A more advanced scheme whereby RHILC, in partnership with the Low Carbon Hub, 
raises finance through a share offer would be more complex and unlikely to be 
financially viable currently. This is because: 

a) The financial model would require an up-front or ongoing financial 
contribution from the householder (i.e. they’d be paying less, not zero for 
self-consumed electricity) 

                                         

38 https://www.biglotteryfund.org.uk/global-content/programmes/england/awards-for-all-england 
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b) The rate of return would need to be quite low to provide a reasonable 
payback 

c) The legal complexities of owning equipment in multiple houses would be 
difficult and time-consuming. A “finance only” solution could be less 
complex, but would probably require a partnership with an organisation able 
to loan to the householders, e.g. a credit union or social finance group. 

10.2.8  Private household solar scheme 

Norfolk and Norwich councils ran a solar PV bulk purchasing scheme with Dutch 
company iChoosr.39 This was very successful with significant savings to 
householders; however, it was before the FiT drop in August 2015.  

If the cost of solar drops enough in the future this could be an option again, with 
the council and/or RHILC organising the scheme in partnership with iChoosr or 
another capable organisation. The scheme would be simplest if householders self-
funded, with the same issues as the battery + PV option outlined above. 

10.2.9  Summary 

In the current climate, it is difficult to make a financially viable model for this 
project. It seems clear that unless costs reduce significantly the community share 
offer and commercial finance models do not work. 

However, there are several factors that may improve the situation and warrant 
further investigation. The first is OCC’s ability to cover development and ongoing 
maintenance costs, as well as provide very low interest finance for the project. The 
energy bill savings to the residents plus the carbon savings could be enough to 
make a persuasive case. 

Secondly, there could be some significant reductions in wholesale PV panel prices 
in the near future, due to the removal of anti-dumping tariffs, which would bring 
the costs down. Conversely the weak (and weakening) pound makes imports more 
expensive, potentially offsetting some or all of this benefit. 

10.2.10 Next steps 

Were Energiesprong to be taken forward for further investigation the following next 
steps are recommended: 

x Investigate budgeting options with OCC 
x Obtain more detailed quote from Joju and competitors 
x Get indicative connection costs from DNO, SSEN 
x Monitor situation regarding anti-dumping tariffs 

 

                                         

39 https://solartogether.ichoosr.com/Product/customizableinfo.rails?actionId=414&infoTextId=277  

https://solartogether.ichoosr.com/Product/customizableinfo.rails?actionId=414&infoTextId=277
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 District Heating coupled to waste heat and Ground Source Heat 
Pumps 

10.3.1 Description 

Summary 

This proposal is a combination of ground source heat pumps, waste heat recovery 
and a district heat network. RHILC selected this technology configuration as their 
preferred option at the final stage of consultation in December 2016. Therefore, 
this option has been developed to a higher level of resolution than the other 
technologies. 

For the purposes of UCEF, to limit the scope of research, a single preferred option 
is outlined below. Extensions and variations to this option should not be excluded 
and additional opportunities may be appropriate with further research. However, 
the scale and ambition of the chosen technology has necessitated a narrowing of 
the focus towards a single proposal.  

All calculations and costs should be taken as provisional and subject to scrutiny at 
detailed and commercial feasibility stage, should the scheme be taken forward. 

Waste Heat 

The local Sainsbury’s superstore at Heyford Hill, adjacent to Rose Hill, has been 
identified as a source of waste heat. The waste heat comes from the 
chillers/refrigeration units which are a standard for all supermarkets and operate 
on an air sourced system. There is a financial incentive and precedent for the 
supermarket chain to utilise ground coupling their chillers as a more effective way 
of disposing of their excess heat.  

 

Figure 17 - Sainsbury’s Heyford Hill superstore is located next to Rose Hill estate, across the 
A4142 Eastern Bypass. The store was refurbished and extended in 2015 
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Figure 18 - The above image shows the existing air-cooled chillers at the Sainsbury’s 
superstore, located on the corner of Heyford Hill roundabout 

For the purposes of this study it is proposed a borehole field is installed adjacent 
to the supermarket, indicatively shown on the map below in the Sainsbury’s car 
park. However further study could explore locating the boreholes at a central 
position within Rose Hill estate, for example on the Oval.  

Heat Network 

A low temperature heat main (a subterranean low grade hot water pipe) would 
connect directly to the chillers at the superstore via a heat recovery unit and 
circulate ~25° hot water around the neighbourhood. The homes will symbiotically 
draw on the waste heat produced by the supermarket. The result is that the 
borehole field operates more efficiently for all parties. In the summer the excess 
heat from the chillers would heat the ground around the borehole field, acting as a 
thermal store for the winter months, when the supermarket will eject less waste 
heat. 

Household Connection 

A heat pump would be installed in each household, as a replacement to their 
existing gas boiler. Properties (private and social) looking to replace their heating 
system in the near future would be the primary target market. The outperformance 
of ground source heat pumps (GSHP) over gas creates the financial incentive to 
switch. Household savings are outlined in detail below in section 10.3.9. Significant 
carbon savings are also expected and calculations can be found in section 10.3.12 
on Environmental Impact. 

Utilising waste heat from the supermarket delivers a high co-efficient of 
performance (CoP) meaning heat can be delivered at a significantly lower price 
than gas. The properties will use the existing radiators (where suitable) to run their 
heating longer but at a lower temperature in order to deliver the same level of 
thermal comfort. 
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Calculations suggest that the total capital cost of the scheme and its operation can 
be offset against revenue from the Non-Domestic RHI (Renewable Heat Incentive) 
outlined above in section 8.3 and discussed in greater detail below in section 
10.3.10.  

10.3.2  Practicalities 

Work Packages 

This project would involve the following planning and infrastructure work packages: 

- Detailed commercial and technical feasibility including the 
development of a new SPV (Special Purpose Vehicle) business to manage 
the project 

- Right sizing of the borehole field matching heat demand with waste heat 
available, considering seasonal variations in demand and supply from 
Sainsbury’s and households 

- Connection of supermarket to borehole field and heat main, to be 
located in the adjacent car park, or located on Rose Hill estate, connected 
via a heat recovery unit 

- Tunnelling under the Eastern Bypass considering permissions, 
technology, cost and land ownership 

- Installation of a heat main to connect the borehole field and supermarket 
to each household 

- Installation of heat pumps in each household and connection to the heat 
main, options below also explore full heating system replacement 

- Establishment of a new SPV proposed as a CESCo (Community Energy 
Services Company) as the preferred option identified in this study 

- Installation at non-domestic buildings (at a subsequent phase) 
 

  



56 

 
info@bioregional.com | bioregional.com | @Bioregional | @OnePlanetLiving | +44 (0)20 8404 4880 

Supermarket and indicative borehole field location 

 

Figure 19 - The above image shows the location of the Sainsbury’s Heyford Hill store adjacent 
to the A412 Oxford bypass, south of Rose Hill, with indicative borehole field in the car park, 
connected to the stores chillers 

Bioregional have worked closely with Sainsbury’s who have demonstrated interest 
and support in this study. A formal proposal has been issued and is currently being 
scrutinised by Sainsbury’s engineering and senior management teams. Sainsbury’s 
have also been supportive in providing information about their current energy use 
and costs which has allowed for some informed assumptions outlined 11.3.6/10.  

It is hoped that the initial support will translate into a formal partnership with a 
possible contribution towards the development and capital costs of the project 
subject to more detailed modelling of the stores potential energy savings. 

Assessments to date suggest the project is not reliant on a contribution towards 
the capital costs from Sainsbury’s, however this would improve the business case 
and de-risk the project. The significant CSR potential for the supermarket adds a 
further incentive for their involvement.  

Coupling the cooling demand of the superstore with the heating demand from local 
homes is symbiotic and raises the efficiency of the system, resulting in a much 
smaller borehole field to deliver the same quantity of heat in comparison to a 
conventional GSHP. The increased savings and reduced costs are outlined in detail 
below. 

Heat main  

The heat main would connect directly to Sainsbury’s chillers via a heat recovery 
unit, run under the A4147 Eastern Bypass, loop around a section of Rose Hill estate 
and return to a borehole field before reconnecting to the superstore.  

It is proposed an uninsulated 125mm HDPE pipe is used for the circulation of low 
temperature heat as a continuous source of waste heat is available and the cost as 
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an uninsulated pipe costs is roughly that of 1/5 an insulated pipe, including 
trenching, materials and installation.  

The properties bordering the ring road are prioritised to reduce the length of piping 
and overall cost of the scheme.  

 

Figure 20 – Map of Rose Hill showing the location of homes owned OCC adjacent to the 
A4147 

The above image gives an indicative path for the flow and return of the heat main 
pipe which includes 146 OCC owned houses (highlighted in green) traversing 
Williamson Way, Wynbush, Lambourn, Danvers, Cottesmore and Thames View 
Road. Additional homes could be included if sufficient heat is available, including 
30 homes owned by social landlord Green Square Group on Wynbush and Nowell 
Rd. Private households pepper-potted along each of these roads could also be given 
the opportunity to connect, improving the business case.  

Future phases could be planned into the scheme which include connection to the 
Rose Hill Primary School and the new homes planned as part of the old community 
centre redevelopment at the Oval. Detailed feasibility of these additions is beyond 
the scope of UCEF however.  

Connection to heat demand 

The viability of any heat network is contingent on finding an appropriate heat 
demand and density. The higher the demand and density the cheaper the capital 
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costs and greater the efficiency. The two maps below taken from the UK’s National 
Heat Map show the residential and total heat density in Rose Hill respectively. 

 

Figure 21 – Heat demand for residential buildings in Rose Hill 

 

Figure 22 – Total heat demand from buildings in Rose Hill 

There is higher demand along Wynbush Road which lies fortuitously close to the 
superstore. However, the homes on this street are principally owned by social 
landlord Green Square Group (GSG). GSG has been approached as part of this 
study and a meeting is scheduled with their senior property team, however it was 
not possible to ascertain their interest prior to completing this study. A key next 
step is to determine GSG’s interest and possible involvement in the scheme. 

The heat demand needs to roughly balance the cooling load of the supermarket. 
From calculations working with Sainsbury’s the available waste heat from Heyford 
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Hill is ~1.8MWh pa. Each heat pump would boost this by approximately 15%. If 
146 homes in the locality were to be connected this would present an approximate 
heating demand of ~1.55MWh pa. Prior to scrutinising the system losses and 
maximum heat possible from the combined borefield and heat pumps, the scale of 
heat demand and supply suggest the scheme could be expanded to include some 
private households, Green Square Group homes and potentially also the Primary 
School. 

Household installation 

Each home would be installed with an individual heat pump and hot water buffer 
tank. The system proposed is a variable speed 3-10kW, adjustable to each size of 
property. A range of suitable products are shown below. To the residents the 
systems will appear and operate in a similar way to a traditional gas boiler with the 
notable exception that the system would run for longer periods during the heating 
season at a lower temperature. 

A decentralised system has two major advantages, (i) circulating low temperature 
heat (25qC) is cheaper than medium temperature heat (50-60q) and results in lower 
heat losses and lower capital costs; (ii) recent announcements from BEIS, the 
government department for Business, Energy and Industrial Strategy, suggest that 
from Spring 2017, metering of the heat will no longer be necessary for claiming 
RHI payments on a scheme of this kind. Rather the Non-domestic RHI will be 
‘deemed’ – based on EPCs. This avoids expensive metering equipment and 
management costs and removes perverse incentives against demand reduction and 
energy efficiency. 

The existing radiator system would be intended for reuse, subject to survey. The 
radiators would run at a lower temperature (40-60qC) rather than the conventional 
(65qC) and would be run much longer than a standard high temperature system to 
deliver the same level of heat. Calculations for both a heat pump and full heat 
system replacement are given in 10.3.4. Heat loss calculations for each house type 
would be required to check if new, larger radiators are needed to deliver the same 
level of thermal comfort. 
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Figure 23: Left to right: (i) Example 3kW Vaillant heat pump, pre-plumbed with heat storage 
tank  (ii) Ecoforest variable speed heat pump ; (iii) Heliotherm variable speed heat pump 

The above image (left) shows a single prefabricated and plumbed heat pump with 
thermal store used on a recent tower block refurbishment in Manchester. Two 
contemporary systems; the Ecoforest and Heliotherm are also shown (centre and 
right above) which can be installed into an existing boiler location or hot water tank 
cupboard swiftly and with relatively little disruption. 

Target households and house types 

For the purposes of this study only OCC houses have been considered in detail. 
However, it is assumed private homeowners would also be eligible to take part and 
would invest based on energy bill savings.  

 

Figure 24 – Typical house types found in Rose Hill on roads identified for the heat main Urban Community Energy Fund -  UCEF
Rose Hill & Iffley Low Carbon

house types
Part-reconstructed Orlit New build masonryHoward system buildMinox system build

Most common Least common Highly common Green Square only
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An assessment of typical house types in the area identified was undertaken. Sample 
EPCs were taken for the four most common house types and an average heat and 
hot water demand of 10,500kWh pa was established. The most common Minox 
type homes found on Williamson Way, Thames View Rd and Lambourn Rd are 
shown to have some wall and roof insulation in their EPC, giving an average C 
rating. The second most common Howard type system build generally have a lower 
performance rating of C-E. The image above illustrates one of the poorest 
performing Howards houses on Cottesmore Rd. This assessment has established a 
baseline for local energy demand which has informed the calculations in 10.3.9. 
However, the EPC is not a comprehensive method of assessing the thermal 
performance of each home. Additionally, it does not take into account vulnerable 
households who may require higher temperatures than predicted. Therefore, it is 
recommended that at the next stage of research individual assessments of every 
house and household should be undertaken, prior to inclusion in the scheme. 

It should be noted here that it is possible to run the heat pumps at higher 
temperature, up to 50-60°C, this would simply reduce the CoP. For comparison, 
Table 6 in 10.3.3 gives the relative costs between gas and a heat pump at different 
efficiencies and operational temperatures.  

Concerns have been raised as to the ability of a lower temperature heat pump 
system to be able to provide the necessary thermal comfort in some of the worst 
performing homes. Therefore, in January 2017 a field trial was conducted in an ex-
council Minox type home. The householders turned down their gas boiler from 65°C 
to 45°C, equivalent to the temperature of a typical heat pump system, and ran the 
boiler for longer periods each day. 

 

Chart 1 – Internal and external temperatures in a Minox type home on Thames View Rd 
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The graph above shows internal and external temperatures for a Minox type house 
on Thames View Rd over two weeks. The first week the boiler is running at its 
typical 65°C, in the second week (right of the dotted line) the boiler was turned 
down to 45°C and run for longer periods. The graph shows that the internal 
temperatures were not affected by this adjustment and internal temperatures are 
maintained at a steady 17-21°C. 

Feedback from the householder was that “the house seemed warm, even on cold 
days.” Whilst not comprehensive, this test provides a useful and positive insight 
into the likely performance of heat pumps in the most common Minox type council 
homes, and those with similar energy ratings. Should this scheme be taken 
forward, it is recommended that each house undertake the same experiment across 
a longer period, to determine the level of thermal comfort achievable at this 
temperature. 

Connection to non-domestic buildings 

Non-domestic buildings like the school and community centre could be a suitable 
addition for the following reasons: (i) high heat demands; and (ii) single point 
connection, that could reduce costs and increase carbon savings. 

The school has a heat demand of approximately 215,000kWh per year. This would 
translate into an estimated annual fuel cost saving more than £7000 and 30tCO2 
assuming a high CoP. Should this technology be selected then the capital costs and 
RoI would need to be calculated. 

Rose Hill Primary School recently underwent a major heating system refurbishment 
installing new gas boilers and a BMS (Building Management System). Therefore, 
the RoI would have to be sufficiently attractive to entice either Oxfordshire County 
Council or the school Governors to make the investment. With the future of the 
school currently uncertain it has not been included in the calculations and may be 
more appropriate to consider as part of an extension, or ‘phase 2’ of any scheme.  

Land Ownership 

The map below from the Oxfordshire County Council Highway Records Office shows 
the areas for which they have responsibility. These include the Eastern Bypass, its 
easements and the minor ‘Unclassified’ Roads on which the target households are 
located.  
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Figure 25 – Exert from maps provided by Oxfordshire County Council Highway Records Office 

Further work is required to check for easement issues regarding the right for 
underground services. A Section 50 Road Opening licence would be required from 
the Council to tunnel under the eastern Bypass and to dig and lay the heat main.  

To apply for a Section 50 Licence an application form (SWL 2) must be completed 
and sent to the Licensing Team with a 1:2500 sketch plan, a fee of £675 and an 
Inspection fee depending on length of the opening of £150.00 for each 200m length 
or part thereof to cover works and reinstatements. This additional cost, totalling an 
est. £1600 has been included in the capital costs set out in 11.3.4. 

All works would need to comply with the New Roads and Street Works Act 1991 
(NRSWA) Codes of Practice and be carried out by a competent contractor. It is 
likely this would form a separate, or subcontracted work package.  

Two contractors have been approached and outline estimates for undertaking the 
directional mole drilling under the Eastern Bypass and for the digging, laying and 
back-filling smaller connecting pipes between the heat main and each household 
are included below. 
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10.3.3  Gas vs Ground Heat unit cost  

Gas Ground Heat 

Saving Utility 
price 
(p/kWh) 

Efficiency 
(%) 

useful 
heat 
delivery 
price (p) 

utility 
price (p/ 
kWh) 

CoP 
(ratio) 

useful 
heat 
delivery 
price 

4.5 90% 5.0 11.5 

2.3 5.0 0% 
4.0 2.9 43% 
6.0 1.9 62% 
8.0 1.4 71% 

Table 4 - Showing comparative cost of gas and delivered heat from GSHP 

The table above provides a cost comparison between existing gas and the heat 
pumps at different CoP efficiencies. For a conservative comparison, an efficiency of 
90% for a gas boiler has been assumed. In reality however efficiencies will be 
considerably lower, around 75-80% for older systems, which would improve the 
case the heat pumps.  A CoP of 8 has been achieved on recent ground source 
projects which use similar waste heat sources. This is significantly higher than a 
typical CoP of 4:1 for traditional domestic GSHP. A unitary comparison is very 
favourable to GSHP, offering cost savings of 43-71%. Furthermore, only a modest 
CoP of 2.3 is required to break even with the price of gas.  

CoPs at different delivery temperatures 

The graph below demonstrates that heat pumps could be run at significantly 
higher temperatures than is optimal; >60°C before the cost of delivered heat 
exceeds that of gas. This de-risks concerns made in the earlier section regarding 
vulnerable households who require higher temperatures and those with poorly 
insulated homes who have a higher heating demand. 

  

Figure 26 – CoP relative to different delivered heating temperatures 
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Theoretical maximum CoPs from different source temperatures 

 

Figure 27 – CoP from different source water temperatures 

The heat main is anticipated to supply warm water from the heat recovery unit at 
Sainsbury’s and circulated at a temperature of 18-25°C. Graph 3 above highlights 
the theoretical Cop of 8:1 for source temperatures should be achievable. Systems 
currently in operation which draw from a shared borehole field without the use of 
waste heat are achieving more than 6:1 according to contractors, Ground Heat. 

Price impact due to heat main failure 

Should the heat main fail due to a fracture in the pipe, or the waste heat from 
Sainsbury’s cease due to repair or failure of the chillers then there is a risk the cost 
of heating each household would dramatically increase as the CoP drops.  

All scenarios in the business model below include the cost of a full immersion 
backup so that the heat pumps are able to supply heat even when the network 
fails. 

Initial sketch calculations suggest the immersion would need to be operating 
between 15 and 45 days across a year before there is a net loss compared to gas 
depending on house type and overall heta demand. Further detailed calculations 
are required to take in the full range of variables. This risk that should be explored 
in greater detail at the next phase and is noted in the risk register in the Appendix.  

10.3.4  Capital costs 

The full breakdown of capital costs for this scheme are outlined in Appendix 2 which 
gives a total estimation of £750k plus the cost of connecting each household and 
the cost of finance. The cost of household connection will vary between £1.55m 
and £1.89m at 5% interest, depending on whether the installation is for a full 
heating system or boiler replacement only. 
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Option 1 - Boiler replacement + meter 
costs 

No. 
houses £/house Cost (£) 

  Heat pump + connection 146  £8,555  £1,249,030  
  Meter cost + install   £300  £43,800  
  Contingency   10% £199,923  
  Finance   5% £109,958  

    Total capital cost £2,352,711  
     

Option 2 – Boiler replacement without 
meter cost 

No. 
houses £/house Cost (£) 

  Heat pump + connection 146  £8,555  £1,249,030  
  Contingency   10% £189,923  
  Finance   5% £114,458  
   Total capital cost £2,303,411  

     

Option 3 - Full system without meter cost 
No. 

houses £/house Cost (£) 

  
Full system cost + 

connection 146 
 

£10,555  
 

£1,541,030  
  Contingency   10%  £219,123  
  Finance   5% £130,518  
  Total capital cost £2,640,671  

Table 5 - Showing a summary of three cost options 

10.3.5  Connection costs 

The connection cost for each household is assumed within the above costs. This 
includes £1k per household for the cost of digging, laying of pipe, backfilling and 
connecting to the heat main <10m for each household. 

It is assumed that there will be no connection cost to the DNO, although this should 
be verified at the next stage. 

10.3.6  Capital payment and finance options 

The Non-Domestic RHI provides ongoing income for 20 years, and savings to OCC 
and households will be achieved across the life of the project. As BEIS has recently 
announced this payment will be based on deemed EPC consumption this provides 
a robust income, against which the capital cost can be borrowed. There are several 
ways through which capital could be raised: 

Direct investment from Sainsbury’s 

Conservative estimates suggest the supermarket could enjoy savings of £10-20k 
pa on its electricity costs by switching to the proposed water-cooled system. Were 
Sainsbury’s to invest in the scheme it would need to be based on a commercial 
business case with a payback less than five years. Detailed savings calculations 
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have yet to be undertaken as these rely on many variables. This is a key next step 
and an activity that should be undertaken with Sainsbury’s.  

Sainsbury’s typically make commercial investments based on an RoI of 3-5 years. 
Therefore, options have assumed up to £100k contribution towards capital costs in 
10.3.12, see also table 7 below. 

Direct Investment from Council 

A financial contribution from OCC may be possible if the costs of a new heat pump 
and connection can be off-set against savings from avoided boiler replacements 
and maintenance costs.  

The new heat pump is anticipated to last 25 years and can be purchased with 
warranties of 20 years. This is approximately double the typical life of a gas 
condensing boiler. Of the houses identified eight properties are due for replacement 
in 2017. 

Should OCC decide to invest in the cost of the new heat pump a conservative capital 
cost of one cycle is given below for an individual and full system replacement. An 
estimate is also given for the cost avoided to carry out an annual gas safety check 
on each property. 

Capital contribution from avoided replacements  
    

  Avoided boiler replacement contribution   £322,350  

  
Avoided full heating system replacement 
contribution    £660,800  

  Avoided gas safety check and maintenance visits £109,500  
Table 6 - Showing potential capital cost contribution from OCC and Sainsbury’s across all 
146 homes 

Council loan 

OCC has access to different sources of finance at relatively low rates through the 
Public Works Loan Board. This would be the simplest option for covering the upfront 
connection cost of £8.5-10.5k for each household.  

Community share offer and crowdfunding 

An SPV could partner with the Low Carbon Hub to run a community share offer 
giving returns of 4-7% per year to shareholders based on RHI payments. The 
advantage of this is that it engages the local community in the project and can 
provide a small amount of ongoing funding for community projects. It fits with a 
local economy agenda, where local people providing funding for local projects and 
the benefits are shared locally. This approach brings higher administrative costs 
than other routes however. 

Initial contact with the Low Carbon Hub has been positive and they have shown a 
strong interest in the scheme. It has been indicated that an additional cost of 15-
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20%, or approximately £650k would be needed for managing the scheme. Ethical 
lender Triodos also offer crowdfunding for renewable energy projects in the UK at 
lower overhead costs and have indicated an interest in a scheme of this kind. 

Commercial finance 

A commercially available loan could be used to finance some of the costs. However, 
the rates for this will be the highest of all the options, and the interest would return 
to the finance company’s shareholders rather than local investors or the SPV. In all 
calculations a 5% cost of finance has been assumed. 

Sainsbury’s Graphite Fund40 has been identified as a possible source of funding. In 
addition, Triodos offer commercial loans at <4% currently and have demonstrated 
an interest in the scheme.  Another commercial energy utility, ESB (Electricity 
Supply Board), an international company founded in Ireland have also indicated an 
interest in investing in this scheme. 

Central Government funding 

The nature and scale of the project makes it highly innovative, but also aligned 
with current government policy which seeks to grow the heat network sector. The 
government has recently announced a major £320m grant and loan investment 
programme via the HNIP (Heat Network Investment Project). The first part of this 
scheme includes £39 million available to local authorities and public sector bodies. 
The deadline for the pre-qualification of pilot projects recently elapsed in November 
2016, however it is anticipated future rounds will be opened in 2017.  

10.3.7  Development costs 

The development costs consist of: 

Project Management and tenant liaison 

A project team would need to be assembled to implement the scheme and oversea 
its continued operation. The cost of this work, including the management of RHI 
payments, finance, managing partners and dealing with resident and media 
enquires could be financed by RHI payments and possibly also by Sainsbury’s as 
part of their CSR. Some cost should be allocated to OCC or a representative working 
for the SPV to provide tenant liaison and support throughout the project.  

Some tenant liaison support could be given by volunteers of RHILC, however in 
discussions with the group it should be noted that the capacity of the group is 
limited and it should not be assumed significant volunteer time would be available 
for a project of this scale. 

Commissioning and training 

                                         

40 In 2014 Sainsbury’s announced a £200 million corporate ‘green’ loan to invest in on-going carbon 
reduction and sustainability projects 
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Additional time should be factored for ongoing support to households whilst 
residents adjust to the different ways of operating their heating systems. This 
should be reflected in additional resources allocated for OCC, or for the SPV to 
ensure residents are sufficiently supported and additional burdens are not placed 
on OCC’s Direct Services and Tenant Liaison teams.  Appropriate procurement 
contracts with ‘Soft Landing’41 approaches embedded are advisable to ensure the 
contractors provide sufficient technical support in the first year of operation. 

Good control systems and user training is essential to ensure the new system is 
used optimally. This has been shown in precedents including Clifford Lamb Court 
in Manchester, managed by Vaillant and Ground Heat for Northward housing. In 
this scheme, which included 58 flats, the installers Ground Heat were praised for 
their attentiveness with residents, ensuring each understood how to get the best 
out of their new systems. 

 

Figure 28 - Ground Heat tenant support at Clifford Lamb Court, Manchester 

Energy performance improvement works 

No improvement measures are proposed as part of this scheme. Properties with 
lower EPC ratings offer the greatest RHI revenue potential, however there is a 
tension between RHI income and ensuring all identified households are suitable for 
this technology. The worst performing households may require some fabric 
improvements to ensure heat loss is reduced and maximum savings from the heat 
pumps are achieved. As recommended in section 10.3.2, the selection of 
households will be critical for the success of the scheme.  

For any surpluses gained across the life of the project, whether through RHI 
payments, PAYS and other avoided costs, it is recommended these be prioritised 

                                         

41 Soft Landings helps to solve the performance gap between design intentions and operational 
outcomes. It is a process developed by BSRIA (Building Services Research and Information Association) 
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for improving the fabric of the worst performing houses and most vulnerable 
households. 

Ongoing maintenance costs 

Further research is required to understand the scale of the maintenance costs 
required. It is anticipated the cost of maintaining the heat pumps in each home will 
be lower than that of a traditional gas system, as an annual maintenance visit and 
gas safety check will be avoided. Furthermore, the new systems offer warranties 
of 20years, far longer than a traditional gas condensing system. 

An indicative budget of £20k pa across a 20 year life of the project has been 
included in the business model outlined in 10.3.10 to account for the management 
and maintenance costs of the heat network. The preferred option for the operation 
and maintenance (O&M) of the borehole field and heat recovery unit would be for 
Sainsbury’s to adopt this into their existing maintenance budget.  

10.3.8  Revenue streams 

Renewable Heat Incentive 

Currently this scheme would qualify for the Non-Domestic RHI (Renewable Heat 
Incentive) payment from the government, which is designed to incentivise the use 
of renewable heat. For this scheme an RHI of 8.59p/kWh of delivered heat is 
available on the first 15% of hours, dropping to 2.6p/kWh for the remaining heating 
season. 

Assuming a variable heat pump with capacity <10kW is installed this would enable 
all 10,500kWh to receive the higher rate payment, equating to £940 pa or £137.2k 
pa across the 146 households. This gives a whole project revenue of £2.74m over 
20 years.   

PAYS (Pay As You Save) 

A further option is considered below where a PAYS (Pay as You Save) system is 
implemented. This would see households paying a proportion (assuming here as 
50%) of their predicted savings to the SPV which could be used to cover 
maintenance and management costs, future investments and environmental 
improvements for households.  

House type 
Existing 
(EPC) GSHP Saving 

PAYS (50%) 
contribution Annual 

Small £512 £244 £268 £134 £4,884 
Typical £612 £302 £310 £155 £5,660 
Large £712 £359 £353 £176 £6,435 
Extra Large £887 £460 £427 £214 £7,793 

    Total annual £24,772 
   Total 20 years £495,442 

Table 7 - Showing revenue potential from PAYS utilising 50% of household savings 



71 

info@bioregional.com | bioregional.com | @Bioregional | @OnePlanetLiving | +44 (0)20 8404 4880 

OCC have indicated that a PAYS system is not preferable for this scheme, therefore 
it has not been included in the final business model and economic analysis, however 
it is provided here to illustrate that an additional ~£0.5m could be raised over 
20years if performance is as predicted and only half of household savings are 
recouped. This money could be reinvested in expanding the scheme or pay for 
energy efficiency measures. 

10.3.9  Savings to households 

House 
type 

Annual 
Demand 
(kWh) Min (£) Max. (£) Min (%) Max. (%) 

Small 8,500 £268 £390 63% 92% 
Typical 10,500 £310 £461 59% 88% 
Large 12,500 £353 £532 56% 85% 
Extra 
Large 16,000 £427 £657 53% 82% 

Table 8 - Showing saving potential for different households with a CoP of 4:1 (min) and 8:1 
(max.) 

The table above shows that with a CoP of 8:1 approximately £260-£650 pa saving 
is achievable, representative of 60-80% of total heating costs. It is for this reason 
that PAYS would be of benefit to the wider community as an opportunity to more 
widely distribute the benefits, should the system perform as predicted. 

10.3.10 Economic analysis and options appraisal 

Three options have been outlined below, each of which make the following 
assumptions: 

(i) A scheme for 146 OCC households 
(ii) A project life of 20 years 
(iii) £750k capital cost for infrastructure including: heat main, household 

connection, heat recovery unit, borehole field and tunnelling under the 
Eastern Bypass as outlined in Appendix 2 

(iv) £20k indicative annual management and maintenance costs  
(v) 5% commercial finance 
(vi) Contingency of 10% on the total project budget 
(vii) Revenue generation from the Non-Domestic RHI averaging 10,500kWh 

per household at the higher 8.95p/kWh for 20 years 

The following variables determine each option: 

Option 1 – boiler replacement only 
Option 2 – boiler replacement only, avoided cost of boiler replacement 

factored in and a capital contribution42 from Sainsbury’s of £100k 
included 

                                         

42 Boiler replacement costs derived from actual figures supplied by OCC 
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Option 3 – full system replacement, avoided cost of full heat system 
replacement factored43 and a capital contribution from Sainsbury’s 
of £100k included 

 
Option 1 – Boiler replacement only 

  Total network costs 750,200 
 Heat pump only costs with immersion backup 1,249,030 
  Contingency (10%) 199,923 
  Finance (5%) 109,958 
  Management and maintenance 400,000 
  RHI Revenue 2,744,070 
  Surplus (deficit)  £34,959  
    

Option 2 – Boiler replacement only + avoided costs   
  Total network costs 750,200 

 Heat pump only costs with immersion backup 1,249,030 
  Contingency (10%) 199,923 
  Finance (5%) 109,958 
  Management and maintenance 400,000 
 Avoided boiler replacement contribution from OCC 322,368 
  Contribution from Sainsbury's 100,000 
  RHI Revenue 2,744,070 
  Surplus (deficit)  £457,327  
    

Option 3 – Full system replacement + avoided costs   
  Total network costs 750,200 

 Full replacement heating system with heat pump  1,541,030 
  Contingency (10%) 229,123 
  Finance (5%) 126,018 
  Management and maintenance 400,000 

 Avoided boiler replacement contribution from OCC 660,796 
  Contribution from Sainsbury's 100,000 
  RHI Revenue 2,744,070 
  Surplus (deficit)  £458,495  

Table 9 -  Summary three business models for GSHP, district heating and waste heat from 
Sainsbury’s for 146 OCC households 

The above Table suggests that the business model, factoring in all anticipated 
capital costs, basic maintenance and management, finance and contingency 
broadly equates to the revenue from the Non-domestic RHI. If contributions from 

                                         

43 As above 
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Sainsbury’s and OCC can be included based against their respective savings, this 
further strengthens the model. 

10.3.11 Preferred business structures  

As indiciated above it is assumed the scale of this project is sufficiently large to 
necessitate the creation of a new business to develop and manage the scheme.  

Business model options for an SPV (Special Purpose Vehicle) range from full 
community control through a CESCo (Community Energy Services Company) to a 
fully commercial model, backed by private investment. 

The three broad approaches which have been considered are: 

1. CESCo – Community Energy Services Company, typically a non-profit entity 
established  

2. OCC lead – OCC could invest in, operate and manage the scheme and take 
the benefit of any surpluses gained 

3. Commercial Lead – a private company could invest in all or part of the 
scheme and operate as a for-profit entity, using surpluses to pay 
shareholders and investors 

RHILC have indicated the scheme is too large for them to manage alone. OCC have 
indicated they would be reluctant to take on the scheme independently but openly 
support the development of another entity to develop the scheme. 

The preferred option is for a new CESCo to be formed which includes all three 
stakeholder groups listed above and takes advantage of the expertise and benefits 
each party would bring.  

The intention would be for the scheme to remain in community ownership and run 
explicitly for the benefit of the residents involved and the wider Rose Hill estate. 
Ideally this would ensure all profit or surpluses are reinvested into the community. 
Typical structures for this kind of business model include Community Benefit 
Societies (democratic governance, 1 member 1 vote) or Community Interest 
Companies (1 share 1 vote, with community benefit rules).  

The board would comprise of representatives from RHILC - representing community 
interests; OCC – representing the interests of their tenants and their housing stock; 
and Sainsbury’s – representing their interests in maintaining their infrastructure, 
supporting the wider scheme and ensuring savings for their store. Other non-profit 
and community organisations could also play a key role in the development and 
delivery of the scheme, including Low Carbon Hub. 

The proven experience of Low Carbon Hub in delivering community energy schemes 
in Oxfordshire and developing sustainable community energy business models 
would be a valuable addition to the project team. The organisation has been 
consulted on the scheme and has shown an interest in supporting its development.   
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Bioregional, an environmental Charity and authors of this report, are keen to see 
this scheme develop, and to offer their experience of working with local authorities 
to develop heat network projects in Brighton, Sutton, South Oxfordshire and 
Cherwell. Bioregional initiated and manages the OneBrighton biomass heat network 
as an ESCo for the benefit of its residents. Bioregional also bring two year’s of 
experience working with RHILC and  the community in Rose Hill on renewable 
energy project ERIC. 

10.3.12 Environmental impacts and benefits  

Carbon Savings 

The table below outlines predicted carbon savings from the scheme annually, and 
across the 20year life of the project. The table shows a reduction in the carbon 
emissions from household heating and hot water of 71%. A lower CoP without 
waste heat would roughly half emissions. Savings could be further increased if 
linked to solar, such as the current project ERIC. 

The table assumes a high CoP 8:1. However savings should be considered 
conservative estimates as the table uses 2016 data for grid carbon intensity from 
DECC of 410gCO2/kWh. As the grid continues to become more decarbonised the 
carbon savings will increase in parallel. 

The carbon saving is one of the greatest attributes of this project and is one of the 
five priorities identified by RHILC at the outset.  

Heat demand/ 
household 

(kWh) 

Total 
demand 
(kWh/yr) 

Carbon 
from gas 
(tC02/yr) 

Carbon from GSHP 
CoP 8:1 (tC02/yr) 

Saving 
(tCO2) 

 10,500   1,533,000   315   90   225  
     Whole project savings (20yrs)  4,507  
Table 10 – Potential carbon savings over 20 years 

Further savings will be achieved by reducing the supermarket’s refrigeration load 
by an estimated 20%, or approximately 60 tCO2/yr. At present these figures are 
estimations only and so not included in Table 11. Further modelling is required to 
give a more robust estimation. 

Visual Impact 

The scheme poses no visual impact on the community and its surroundings. The 
infrastructure for the heat recovery unit will be located inside the existing plant 
area at Sainsbury’s. The heat network and borehole field at subterranean and 
therefore will have no visual impact. Each heat pump will be in an existing cupboard 
or utility space within each home and therefore have no environmental impact. 

The construction of the heat main and tunnelling will create a temporary visual 
impact as roads are dug up and the heat main is laid. This will create disruption in 
the neighbourhood but will not extend beyond the construction of the scheme.  
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Noise Impacts 

The scheme will not generate any noise impact throughout its operation. As above, 
the construction of the scheme will have a temporary impact on the neighbourhood. 

Air Quality Impact 

The heat pumps, heat recovery unit and borehole field will produce no direct 
emissions and therefore make a modest contribution towards the improvement of 
the local air quality by removing the emissions from gas boilers. 

10.3.13 Risk analysis 

This project offers big potential wins for the local community and individual 
households identified. However, with innovation and large potential savings there 
also comes a number of risks. Key risks for a heat network of this nature are 
discussed below. A more detailed risk register can be found in Appendix 1. 

Economic 

With any large infrastructure project, there is a risk of cost increases during 
development. For heat networks especially, high capital costs are required and are 
therefore a core driver in the overall competitiveness of the project and risks of 
investment. A level of risk is associated with unexpected costs, therefore it is critical 
that detailed project development and commercial development stages include 
detailed planning, business modelling and careful tendering for cost consultants.  

Heat supply 

The high CoP efficiency of the scheme is contingent on there being a free available 
heat source from Sainsbury’s chillers. Should this heat source diminish or cease 
then the borehole field would need to be extended, raising capital costs and 
threatening the business case. The project team will need to work closely with 
Sainsbury’s to determine the risks of the store closing or implementing energy 
efficiency measures which dramatically reduce their cooling loads and alter the 
projected savings.   

There is also a risk to the accidental fracturing of the shallow heat main pipe. A 
failure in the heat main has been considered in the business case with the inclusion 
of costs for an immersion backup in each home. However more detailed modelling 
is required to confirm initial estimates for the number of days the network could 
fail each year before the system becomes costlier than gas. 

Heat demand 

There is a risk to vulnerable households and tenants in homes with the lowest levels 
of insulation that the heat pumps are unable to deliver the level of demand and 
sufficiently high temperatures in extreme cases. It is essential for each home to be 
modelled and/or a field trial conducted which tests the suitability of a low 
temperature heating system. Additionally, detailed modelling should be undertaken 
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to verify the calculations in the study, confirming at what point the heat pumps will 
be costlier than gas.  

Social 

There is a risk that households find it difficult to operate their new heating systems. 
Sufficient planning and resource should be made available for engagement and 
support for tenants from inception and throughout the operation of the network.  

Technical 

Although the components proposed in this scheme are established, their integration 
in this context is highly innovative. Therefore, any technical risks should be 
managed by appointing a design and construction team with prior and renowned 
experience of heat networks and all the issues that may arise during development.  

This is also critical for ongoing O&M of the network, as any technical issues or 
periods of low performance will affect the community who are connected to it, 
potentially over a thousand homes and hundreds of businesses.  

Political 

The scheme is contingent on revenues from the non-Domestic RHI. Existing policy 
is supportive towards heat networks and innovation schemes of this kind; the 
announcement of the new HNIP investment programme in 2016 suggests the risk 
of an immediate policy U-turn is unlikely. Nevertheless, UK climate change and 
energy policy has been unstable since the last election in May 2015. Many of the 
policies designed to incentivise renewable energy, such as solar and wind and to 
encourage zero carbon housing have been scrapped. Developments in the tariff 
and eligibility of the RHI should be monitored carefully.  

PPM (Pre-Payment Meters) 

Up to 70% of OCC households in Rose Hill use Pre-Payment electricity meters. 
There is a risk that households struggle to adapt to having to top-up their meters 
sufficiently during winter months and run out of credit. Although this is unlikely as 
many households also use a top-up card for their gas central heating, safeguards 
should be put in place to ensure that no household is left without heating in the 
winter due to a lack of credit. 

10.3.14 Stakeholders and roles 

A list of key stakeholders and their potential role in the scheme is outlined below: 
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Stakeholders Project 
planning 
& 
develop
ment 

Business 
model 
develop
ment 

Tenant 
liaison / 
commu
nity 
support 

Project 
team & 
CESCo 

Techni
cal 
expert
ise 

Invest
ment 
(inc. 
share 
offer) 

O&M 

RHILC  x   X  X       
Local resident 
groups, Eg TRA  

X   X         

Bioregional  X X X X  X   X 
Oxford City 
Council 

X    X  X    X X 

Oxfordshire 
County Council 

X             

Sainsbury’s X X   X X X X 
Low Carbon 
Hub 

X X   X   X   

ESB       X   X X 

Local experts X   X   X     
Other 
commercial 
partners 

  X       X   

Table 11 – Stakeholders and roles 

10.3.15 Next steps 

Formal support has been received from Sainsbury’s and OCC to develop this 
scheme, subject to identifying suitable funding streams. This is notwithstanding the 
risks and constraints highlighted. 

It is proposed an application to HNDU is made by OCC with support from key 
partners for detailed project development funding. This process will enable creation 
a project team, to address the risks and constraints identified here, develop the 
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business model, cost model and conduct detailed technical feasibility of the 
proposed infrastructure components. HNDU funding is contingent on securing 33% 
funding match from other sources. Further work is required to secure the necessary 
match funding.  

A further recommended next step is for the council to consider installing a heat 
pump with communal borehole into a sample number of houses in Rose Hill. This 
could be a cluster of flats, for example at the Oval, or a group of homes in a single 
terrace. Whilst the installation would not give a full proof of concept it would enable 
OCC to gain valuable experience of working with tenants to install GSHP and take 
advantage of the same Non-Domestic revenue to pay for the scheme over its 
lifetime. 
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Appendix 1 – Risk Register  

The risks for each stage of development are considered; planning (P), construction 
(C) and operational (O) phases.  

Stage  Risk  

Likeli- 

hood  

(L/M/H)  

Impact  

(L/M/H )  
Mitigation  

Responsible 

Party  

P 

It proves 
challenging to 
recruit sufficient 
households for 
the scheme to be 
viable 

L H 

The project team 
includes appropriate 
skills and sufficient 
resources to engage 
and recruit 
households 

Appointed 
engagement 
team +/ OCC 

 

O 

Output from the 
heat pumps is 
insufficient to 
heat worst 
performing homes 

M M 

Detailed, house-by-
house modelling is 
undertaken prior to 
commercialisation. 
Where feasible 
residents trial 
lowering the 
temperatures of their 
existing gas boilers to 
simulate effect of 
GSHP 

Appointed 
plant 

designers and 
Engineers.  

 

O 

The plant and 
equipment do not 
meet performance 
expectations and 
heat pumps fail to 
deliver on the 
expected CoP 

M M 

Detailed modelling is 
undertaken by 
engineers, working 
with Sainsbury’s and 
manufacturers. 
Contractors work to 
performance 
specification which 
guarantees 
comfort/heat 
delivery. Appointed 
designer and 
installers will be well 
experienced in the 
field. A maintenance 
scheme will be 
implemented by on-
site plant engineers.  

Appointed 
Plant 

designers and 
engineers.  
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O 

Tenants struggle 
to understand/ 
operate new 
heating controls 
correctly 

L M 

Contractors adopt a 
Soft Landings 
approach or similar, 
engagement and 
liaison teams are 
sufficiently resourced 
and with budget to 
deliver support and 
training  

Community 
engagement/

customer 
management 

team 

P,O 

Households on 
PPM are at risk of 
their heating 
failing in winter if 
they fail to top-up 

L H 

Explore and put in 
place safeguards 
which allow heat 
pumps to continue 
working even if 
households run out of 
credit 

Community 
engagement/

customer 
management 

team 

P, C 

Project costs 
exceed those 
outlined and 
predicted  

M H 

Detailed financial 
appraisal and 
business planning is 
undertaken, a 
performance 
specification is 
prepared, a QS is 
appointed where 
appropriate and 
contractors invited to 
tender with sufficient 
detail 

Appointed 
cost 

consultant  
 

O 
A fracture to the 
heat main causes 
it to fail  

L H 

Ensure every 
household has 
sufficient immersion 
backup 

Third party 

P 

Sainsbury’s 
choose not to 
agree/invest in 
the scheme 

L H 

Continue developing 
the positive 
relationship with 
Sainsbury’s, achieve 
buy-in at senior level 
and gain written 
commitment and 
develop appropriate 
contracts  

Appointed 
project team 

O 
Sainsbury’s 
chillers fail, 
removing the 

L H 
Work closely with 
Sainsbury’s to 
understand their 
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supply of waste 
heat 

maintenance 
programmes and 
failure rates. 
Undertake detailed 
modelling to 
determine impact to 
the network over 
different time periods  

P, O 
Sainsbury’s cease 
trading 

L H 

The project team is 
designed to include/ 
partner with 
Sainsbury’s and 
works closely with 
them to determine 
future scenarios and 
risks for the Heyford 
Hill store 

 

C,O 

Health and safety 
of workforce or 
surrounding 
population is 
compromised due 
to the installation/ 
operation of the 
heat network.  
 

L H 

All plant and 
equipment will be 
sufficiently tested 
and maintained 
throughout 
construction and 
operation. Workforce 
training will be 
undertaken, with 
assessments, 
reminders and 
refreshers conducted 
at appropriate 
intervals 

Appointed 
CDM 
Manager/ 
Health and 
Safety 
Manager for 
operational 
plant.  

 

C,O 

Future economic 
changes threaten 
the viability of the 
project.  
 

M H 

Detailed economic 
analysis and business 
modelling will be 
undertaken before 
the project is 
constructed, 
accounting for a 
range of scenarios to 
account for economic 
sensitives (such as 
changes to energy 
prices, demand or 
cost of plant).  
 

Appointed 
Economist/ 

Cost 
Consultant  

 



82 

 
info@bioregional.com | bioregional.com | @Bioregional | @OnePlanetLiving | +44 (0)20 8404 4880 

C,O 

Future political 
changes threaten 
the viability of the 
project (Eg RHI 
digression 
accelerated) 
 

L L 

Detailed political and 
regulation will be 
undertaken prior to 
project development 
and relevant policy 
continually monitored 
to identify any 
potential risks.  

Appointed 
Economist/ 

Cost 
Consultant.  

 

P,C,O 

There are 
unexpected issues 
with customers, 
such as changes 
in demand, bad 
debt or 
breakdown in the 
relationship.  
 

M M 

Relationships with 
customers will be 
managed on an 
ongoing basis and 
sufficient formal 
agreements made 
with each, in 
accordance with 
relevant supplier/ 
customer 
frameworks.  

Appointed 
Sales/ 

Customer 
Management 

Team.  
 

P,C,O 

The reputation of 
the project and its 
team is negative 
and proves 
disadvantageous 
to the parties 
involved.  
 

L M 

All parties will be 
appointed by the 
client by thorough 
tender process and 
all be sufficiently 
qualified. Any issues 
with the local 
community or 
stakeholders will be 
dealt with 
appropriately by a 
project team.  

Appointed 
Project Team.  

 

Table 12 – Risk register 

 
 
 
 
 
 
 
 
 
 
 


