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Introduction 

This report examines the technical and financial viability of district heating (DH) in the centre of Cambridge.  The 
report contains a large amount of technical information and the results of analysis, providing a valuable insight into 
the viability of a scheme, and recommendations on further work. This non-technical summary aims to summarise 
this information allowing a wider audience to gain an understanding of this study, and the significant benefits that 
district heating could bring to Cambridge.   

This work has been funded by the Low Carbon Development Initiative (LCDI) which has been created by 
Renewables East to help provide early stage analysis to de-risk low carbon schemes in the East of England. The 
project has been largely driven by the City Council and a number of other stakeholders have been consulted 
including the University of Cambridge and the Anglia Ruskin University (ARU).  

What is district heating and how can it benefit Cambridge?  

District heating is a system of insulated pipes which distribute hot water from a centralised boiler or heat generation 
plant, to a number of different buildings to provide space heating and hot water.  Schemes can range in size from 
simply linking two buildings together, to spanning entire cities.  In some continental countries the use of DH is 
widespread – in Denmark around 60% of the countries heat load (and coincidentally 60% of homes) are connected 
to heat networks, including a scheme across the whole of Copenhagen. This means they do not have individual 
boilers, but take heat generated from large central systems via the DH network.  

There has been a recent surge of interest in District Heating (DH) in the UK promoted by a range of economic and 
environmental drivers, in particular the need to reduce CO2 emissions and energy consumption. Many towns and 
cities have been conducting viability studies to identify where DH schemes can be developed.  

The large energy and CO2 savings from which Cambridge can benefit with a DH network do not arise from the 
network itself, but from the ability to take heat from a system known as Combined Heat and Power (CHP).  CHP 
systems are similar to mini power stations in that they generate electricity, but by being connected to a heat 
network, most of the heat which is usually wasted in a power station can be collected and used for heating.  This 
means the overall efficiency of CHP systems is much higher than the traditional arrangement of heat from gas 
boilers and electricity from large power stations, resulting in energy savings, and therefore cost savings and CO2 
reductions.   

The DH network infrastructure can be expensive, and therefore it is important to assess the viability of a scheme to 
ensure that the operation savings from reduced energy can be used to pay back the capital investment of the DH 
network and CHP plant.  In general, schemes are most viable in areas where there is a high heat demand, such as 
city centres, and the viability often improves for larger schemes where there are economies of scale and the CHP 
systems become more efficient.  

This report examines a number of options for district heating networks in Cambridge powered by gas fired CHP 
systems.  This work follows on from a study be E.On which identified gas fired CHP as the most appropriate 
technology for the first stage of DH development, allowing newer and even lower carbon technologies to be 
retrofitted in the future once they become technically and commercially viable.   

Drivers and incentives 

There are a large range of drivers and incentives for the development of CHP and DH, based around the need to 
reduce CO2 emissions to mitigate climate change, and reduce energy consumption and expenditure.  The UK has a 
legally binding target of reducing CO2 emissions by 80% from 1990 levels by 2050 drives many other policies, all 
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based around reducing CO2 emissions.  A simple way of summarising the effect of the various policies by stating 
that emitting CO2 will become more expensive, either through energy prices, CO2 taxes, or regulation, and therefore 
towns and cities should be investing in scheme which can economically reduce CO2 emissions.  For most large 
organisations the Carbon Reduction Commitment (CRC) means that carbon emissions are taxed providing a direct 
fiscal incentive to reduce emissions.  

Building Regulations governing the conservation of fuel and power are now based around setting CO2 limits and 
whilst these have up to know been aimed at new buildings, leading to zero carbon homes by 2016 and non-
domestic buildings by 2019, they may in future also target existing buildings. This means that new buildings will 
need to significantly reduce emissions, supporting the connection to DH networks, but so too will existing, and 
connection to a DH network may be one of the more cost effective ways of achieving this.   

Planning policy is currently in a state of flux with the imminent adoption of the National Planning Policy Framework. 
However planning policy over the last few years has increasingly concentrated on sustainable development and 
enabled local authorities to set targets for reducing CO2 emissions.  Many councils including Cambridge have used 
this to develop policy around encouraging heat networks and CHP.   

At present, there is a lack of specific fiscal support for DH and CHP other than the general carbon costs.  However it 
is expected that over time, the Government may examine ways in which DH in general can be supported and the 
LCDI and Cambridge City Council should monitor changes to the support mechanisms which may become 
available.   

District heating network options for Cambridge 

This study commenced by collecting the energy demands of many buildings and sites in areas identified as 
potentially suitable for DH network development.  The main sites of interest were around two general areas: the first 
around Parkside Pool, opposite Parkers Piece, and ARU, and; the second to the west including the Downing Site, 
old Addenbrookes site, New Museums Site, and a number of other Council, University of Cambridge, College, and 
private buildings.  The aim of collecting this data is to identify potential customers who have a heat demand which 
can be met by the DH scheme (typically large heat demands) leading to the design of network options.   

This report examines in detail three network layout options.   

• Base Case.  A single scheme closely resembling the one examined by E.On connecting the Parkside Pool 
to ARU and a few other smaller sites. The energy centre housing the CHP is located at the Kelsey Kerridge 
/ Queen Anne Terrace car park area. 

• Option 1.  A single scheme comprising the eastern area (as per the Base Case) and the higher density 
western area comprising the New Museums Site, Downing Site, Old Addenbrookes Site, and a number of 
other Council, University of Cambridge, College, and private buildings in the vicinity.  The energy centre is 
located at the Kelsey Kerridge / Queen Anne Terrace car park area. 

• Option 2.  A single DH scheme covering the same area as Option 1, but with two energy centres, one 
located at the car park, and the other located somewhere within the New Museums Site/ Downing Site.  

These three options are illustrated in the following three figures.  The network designs show where hard dig 
(primarily roads) and soft dig (grass verges and parks) routes are selected.  Soft dig routes are lower cost than hard 
dig and so chosen where possible.   
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Figure 1: Base case network layout.  
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Figure 2: Option 1 network layout.  
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Figure 3: Option 2 network layout.  

 

Economic and environmental analysis 

A 30 year lifecycle costing methodology is used to assess the economic performance of each scheme taking into 
account capital and ongoing costs including the impact of incentives.  The model allows for the examination of 
sensitivities to key parameters such as electricity revenue value (the price which electricity from the CHP system is 
sold for) and capital funding.  A discount methodology is used to determine the Net Present Value (NPV) of each 
scheme and provide an Internal Rate of Return (IRR). The IRR describes how economic the scheme is and typically 
the public sector would require rates of around 6% to invest in a scheme whilst the private sector would require over 
10%.   

The cost and CO2 effectiveness of schemes is calculated against a counterfactual case of gas boilers at each 
customer’s site. This allows a like for like comparison of the schemes, and a basis for determining the price of heat 
for customers.  

 

Table 1 shows the results of the economic modelling for the three baseline schemes.  The capital costs range from 
circa £5 million for the Base Case to circa £22 million - £23 million for the larger two options. However the increased 
scale of the schemes increases the economics, providing IRRs of up to 7% which could be attractive for public 
sector investment.   

Table 1: Economic performance of the baseline schemes  
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Scheme  Base Case Option 1 Option 2 

Capital cost £ million £5.1 £22.2 £23.4 

IRR % 1.4% 6.2% 7.0% 

 

Alongside the baseline analysis, a number of sensitivities have been examined.  The most important of these is the 
price which can be obtained for selling electricity.  One method of maximising the value is by selling directly to 
customers using a “private wire” arrangement, essentially a direct cable connection which is not part of the electricity 
grid.  The analysis demonstrates that this can be cost effective so that the increased electricity sales payback the 
cost of the connection.  Without private wire, a means needs to be found to sell at a retail price to customers over 
the electricity grid.  This usually requires an electricity supply license, and so the scheme needs to either be license 
exempt (generally restricting the type and number of customers), fully licensed (which is not viable for small 
generators) or make use of another licensed supplier.  This issue could have an impact on the governance structure 
selected for the scheme.   

One of the primary drivers for the scheme is the reduction of CO2 emissions, and the costs associated with CO2 
emissions.  The modelling examines the economics based on the current price of circa £12 per tonne of CO2 for the 
CRC, but also with an increased cost of £50 per tonne providing additional incentive under potential future 
increases.  

Conclusions 

This report has assessed the technical and economic feasibility of a number of District Heating (DH) scheme options 
in the centre of Cambridge.  It demonstrates that there are potential schemes which can deliver a 60% CO2 
reduction for heating for a number of customers, whilst providing an economic return in the region of 6% to 7%.  The 
success of the scheme will rely on a strong governance structure being formed, and it is likely that a special purpose 
vehicle combining both public sector (the City Council and potentially University of Cambridge) and private sector / 
commercial organisations will be best suited.  

DH Network options 

The initial concept for a DH scheme in central Cambridge was based around the Parkside swimming pool and 
linking to Anglia Ruskin University (ARU).  This allows City Council land at the pool to be used to house the energy 
centre, providing low carbon heat to the pool, and exporting heat and possibly electricity to the ARU campus.  
However this report also looks at options which extend to the west of the original scheme, connecting to the large 
University of Cambridge sites including New Museums, the Downing Site, the Old Addenbrookes site, and a number 
of other individual buildings.  The high heat demands of these sites and relatively dense nature means that the 
overall heat density on the DH network is higher which should improve the viability.  

The economic analysis off the schemes demonstrates that the larger schemes (Options 1 and 2) incorporating the 
large University site both have similar IRRs of around 6% - 7%, with a capital cost of circa £22 million to £23 million.  
This could be attractive for public sector investment, and with some additional funding, potentially private sector 
investment. However the base case scheme centred around the pool and ARU is much less economic with an IRR 
of around 1% (a capital cost of circa £5 million) which is unlikely to attract investment without significant additional 
funding. This suggests that any further assessment of DH options in the centre of Cambridge should consider the 
large scale scheme options, and will need close collaboration with the University of Cambridge in particular to 
ensure that the proposals are compatible with its current sites and demands for heat. In particular further work is 
needed to assess the technical viability and costs of providing distribution networks within some of the complex 
university sites.  
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Electricity sales 

Achieving a good value for the CHP electricity output is central to improving the economics of the schemes.  There 
will be a miss-match in the output profile from the CHP engines and the demand from customers, but due to the 
scale of demand from customers connected to the heat network, between 90% (base case) and 100% (Options 1 
and 2) of the CHP electricity could be used to meet their demand.   

Private wire is one method by which electricity can be sold for the maximum revenue value and this study 
demonstrates that a private wire connection to ARU from an energy centre located in the Parkside Pool area is 
viable, providing the greatest IRRs.  The cost effectiveness of a private wire is determined by the length (and thus 
cost) of connection and the amount of electricity sold over the connection.  Therefore if private wire was to be used 
on other parts of the scheme, such as at the New Museums site, where the ratio of electricity sales to infrastructure 
cost was higher, the economics would improve further. But in situations where the ratio may reduce, for example 
with an energy centre located further away from ARU, then the economics will need re-calculating.   

Where a private wire arrangement is not possible, it will be important to maximise the revenue through sales over 
the electricity grid.  The effective cost penalty of this as modelled in this report is the payment of distribution 
charges.  However an arrangement needs to be sought as to how this can be achieved. This could be though either 
negotiating a power purchase agreement with a supplier which reflects negotiations with local electricity customers 
(in particular the University of Cambridge, associated colleges, and the Council), or by having a partner in the 
scheme who is a licensed electricity supplier (assuming that this scheme is not license exempt). Another option is 
the use of a license-lite arrangement although there are no current examples of this in operation.  

When electricity is sold for bulk supply to the electricity grid, there is a significant reduction in the revenue obtained 
and none of the schemes are economic.  It is therefore vital that electricity can be sold to customers, either directly, 
or via the grid, for the success of the scheme. 

Energy centre location 

Establishing a suitable location for an energy centre will be key to furthering the technical development of the 
scheme.   

The initial concept of an energy centre located on the roof of the Queen Anne Terrace car park is attractive, making 
use of Council assets which are currently not optimal (the roof cannot be used in some periods due to ice).  The 
location is close to the ARU, providing potential for a private wire connection, and can provide electricity directly to 
the Council owned swimming pool.  The use of the car park may be possible but it is likely that structural 
modifications will be required for the car park to take the increased loading from the CHP engines.  There would 
also be no scope for further expansion on this site.  The costs of these modifications have not been calculated but 
could be significant.   

Other locations around the Parkside pool are available, but have restrictions. The current temporary boiler location 
is extremely limited for space, and using the basement / ground floor of the car park is unfavourable due to height 
restrictions and would result in a loss in revenue to the Council.   

In the Option 2 scheme, a second energy centre is included located within the New Museums / Downing Site area.  
This reduces the amount of plant required at the car park site, and importantly provides good access to the privately 
owned University of Cambridge electricity networks on these two sites for electricity sales.  Further work is required 
to identify a suitable location – both of these sites are relatively dense – and other considerations such as planning 
and the cost of building also need to be examined.   

Taking a long term strategic view of a DH scheme in Cambridge, it may be desirable to have a larger energy centre 
site away from the City centre, and the Council Depot along Mill Road adjacent to the railway may be one possibility.  
This offers advantages of adequate land availability (in Council ownership) with potentially fewer planning 
restrictions.  However the pipework along Mill Road incurs an additional £1.9 million reducing the IRRs by circa 
0.9%.   Further analysis is required on the cost benefits of developing an energy centre at this site, and the longer 
term economic benefits to the DH scheme for future expansion.   
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Carbon savings 

One of the prime drivers for the creation of a DH scheme in Cambridge is the potential CO2 reduction which can be 
achieved.  Overall CO2 reductions are achieved by the cogeneration of heat and electricity resulting in high 
efficiencies.  Compared with a counterfactual of gas boilers, customers connected to the DH network will typically 
reduce CO2 emissions from heating by circa 60% (assuming 2014 grid electricity intensity) for their heating.  This 
brings not only environmental benefits, but also economic benefits through the reduction on current and future 
carbon taxes.  At a current price of £12 per tonnes CO2, the CRC is an important, if not primary driver for the 
scheme.  However a general view is that carbon taxes will rise, and if a higher cost of £50 per tonne is included 
(which is closer to the Government projections for non-traded carbon prices), then the IRRs increase by around 3% 
to circa 9% - 10% which may attract further investment in the scheme alongside attracting more customers.   

Governance 

There are a large number of governance options open to the scheme each of which has merits and disadvantages.  
The most important factor when deciding on governance is to determine the key drivers for the scheme, and keep 
these central to the operation of the scheme.  The governance structure also needs to consider the types of 
customer who may be connected to the scheme, and how the scheme will operate economically in terms of the 
purchase and sales of energy, and the need to access finance and make an acceptable rate of return.   

The discussion in this report suggests that some form of special purpose vehicle comprising the City Council, private 
sector expertise, and potentially the University of Cambridge, could be the most suitable governance model:  

• The public sector involvement will be important both from a financing perspective, enabling low cost finance 
to be used to develop a scheme which is not deemed commercially attractive, but also importantly to 
provide the Council with a strategic hold over the future development and direction of the scheme. The 
involvement of the Council would also lend a degree of credibility to the scheme, particularly in light of the 
lack of regulation over heat, and this will be increasingly important if the scheme expands to include 
domestic connections in the future.   

• Private sector expertise will be important in the operation of the scheme, and can bring with it benefits such 
as licensing for electricity sales.  Whilst the scheme may not be commercially attractive without additional 
funding, the operation of a scheme in Cambridge connected with the University could have a high kudos.  

• The University of Cambridge, as potentially the largest customer, could see involvement in the governance 
structure as a way of ensuring the scheme performs to its benefit and is strategically aligned with future 
University plans.   

One option for a SPV could be to develop a membership based model, providing all customers with a degree of 
ownership of the scheme. This again provides additional security in a market where there is no regulation.  

Recommendations 

A DH scheme can clearly offer benefits to Cambridge though reduced CO2 emissions from gas CHP, developing 
infrastructure which provides flexibility for future plant upgrades, and potentially providing lower cost energy to a 
wide range of customers. Through this work we understand that there is a strong support within the council, but also 
generally a good level of interest from the potential customers.  To take the scheme further, there are a number of 
recommendations:  

1. To engage further with supply companies.  This report can be used for market testing with supply 
companies and investors.  Discussions with these will be important to establish the level of interest in the 
scheme, the type of involvement they may desire, and to gain feedback on the scheme options.  Whilst 
outline ideas for a governance structure have been given, discussions with suppliers will allow these to be 
worked up further to a stage where some form of organisation can be formed.  
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2. Engagement with customers. The signing up of customers for heat and potentially electricity sales is vital for 
the economics of the scheme, and to reduce risks for investors.  The size of some customers (in particular 
the University of Cambridge) provides benefits in terms of loads, but also a risk if they pull out.  Therefore it 
will be important to commence discussion on both how contractual arrangements may be formed and the 
levels of tariff which may be attractive, but also to examine further the technical issues around connection, 
in particular the development of networks on the individual sites.   

3. Sales of electricity. Achieving a good revenue value for electricity is key to the economic success of the 
scheme.  Further technical analysis will help establish the potential for private wire, in particular on the 
University of Cambridge sites if an energy centre was to be located there.  However the licensing 
implications needs to be examined in more detail, both through discussions with potential suppliers, and 
further examination of the electricity loads and output in relation to licensing exemption.  At present little is 
known about the license lite proposals and further examination of these is required.  

4. Energy centre sites. A number of site options have been outlined in this report but further examination is 
required, especially for energy centres located within the University of Cambridge sites.  This further work 
needs to consider the availability of land and current ownership, planning constraints, the costs (which may 
be higher for City centre locations), and infrastructure requirements.   

5. Financing. It will be important to establish a source of financing to feed into further work on governance 
structures and design refinement (the level of funding available may have an impact on the size of the first 
phase of the scheme).  Work should be conducted to examine funding sources from within the Council and 
public sector, the potential customers (who may wish to invest) and from commercial funding sources.  A 
financial model is required to determine the cost implications of the different governance structures and 
procurement methods.   

6. Policy. National policy and regulation is constantly changing in the area of sustainability and low carbon 
energy.  It will therefore be important to constantly update the assumptions used in this report with the latest 
knowledge around current and future policy.  In particular, it is believed the Government will be examining 
ways of incentivising heat networks and CHP.   

 

 

 


