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Section 1: Context

1.1 Purpose and structure of report
We have developed an inexpensive and practical tool for use by local authorities and other city

stakeholders in England and Wales to identify promising district heating sites that both maximise

techno-economic considerations and social criteria. This has been achieved by combining

appropriate assessment criteria with spatial mapping of freely available socio-economic, geographic,

technical and housing stock data. With the support of Leeds City Council, we have applied this

methodology to a case study of Leeds to identify district heating development sites that could be

candidates for more in-depth engineering and economic appraisal. This research will have relevance

for many UK cities and we will actively promote the tool to local authorities and their partners

through a variety of media, including a short video that has been made.

In section 1 we present a literature review to provide relevant context to the research project. In

section 2 we present the work conducted in WP 1 Understanding current local authority decision-

making for district heating and development of assessment criteria. Section 3 concerns WP2

Development of a spatial mapping tool. We conclude in section 4 with a summary and

recommendations for policy.
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1.2 Introduction
Affordability of energy is an ever growing challenge. The term fuel poverty is used to describe the

situation when a household is unable to ensure adequate energy services within its living space. In

the UK, it was estimated that 10.9% of all households were living in fuel poverty in 2011 (DECC,

2013c). Its causes are recognised as the combination of three main factors: low income, poor energy

efficiency and high fuel prices (Ürge-Vorsatz and Tirado Herrero, 2012), the latter being the

dominant driver (Jenkins et al., 2011). In parallel to the challenge of energy affordability, the need to

deliver low carbon energy to mitigate climate change will require a radical change in the way our

homes are kept at a healthy and comfortable temperature. Today, over 90% of homes are centrally

heated, predominantly reliant on natural gas (87%), electricity (6%) and some other fuels including

oil, wood and coal (7%) (figures from 2006 (Utley and Shorrock, 2008)) for generating heat. In the

future, scenario modelling (DECC, 2010, Committee on Climate Change, 2010) suggests that much

higher levels of building energy efficiency combined with a mix of low carbon technologies will be

required, including household-level technologies such as ground-source and air-source heat pumps,

and district-level heat networks. District heating (DH), sometimes referred to as district heat

networks, is the particular focus of this research project. At present the UK meets only 2% of its heat

demand via DH (DECC, 2013f), but the technology plays a much larger role in other countries such as

Denmark, where 61% of heat is delivered through networks (Danish Energy Agency, 2011) or

Finland, which delivers 75% with DH (Hawkey, 2011). District heating is considered to have the

potential to alleviate fuel poverty, under the right business models, by reducing consumers’ fuel bills

(DECC, 2012b) whilst also reducing carbon emissions. As an under-developed technology in the UK,

this potential is still being explored by national and local governments and energy companies alike.

The delivery of district heating projects is hindered by a set of wide-ranging barriers (BRE et al.,

2013). These barriers pose different challenges to those faced by the household-level heating

systems that we are predominantly accustomed to in the UK. Projects ideally require a dense heat

demand with a constant heat demand profile to ensure technical and economic viability. Often,

disparate stakeholders need to work together to enable projects to become a reality. Local

authorities are seen as playing a crucial local coordinating role to facilitate partnerships between the

necessary stakeholders, and in some cases developing their own projects. Modelling tools such as

heat demand mapping are being developed to support identification of potential development sites

with the aim of facilitating new projects and overcoming many of the barriers to district heating.

The main aim of this project was to understand local authority (LA) decision-making surrounding the

development and facilitation of district heating projects. We aimed to answer the following research

questions:

 Is the work of local authorities (LAs) motivated by an opportunity to reduce fuel
poverty?

 How are modelling tools used to facilitate the development of projects?

 Do these modelling tools enable consideration of social criteria such as fuel poverty?

 How can modelling tools support be used to support development of DH to enable a
reduction in fuel poverty?

We then went on to develop an easy to use modelling tool aimed at local authorities to assist them

in constructing an evidence base, and gather political support for developing district heating projects

for alleviating fuel poverty.
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1.3 What is district heating (DH)?
District heating is an infrastructure technology made up of a series of highly insulated pipes that

transport heat from a heat source to a heat demand using hot water or steam. It is flexible as to its

source of heat and can be tailored to make use of local resources such as waste heat from industrial

processes or waste incinerators. Alternatively it can be linked up to a purpose built heat source such

as a gas or biomass boiler or a combined heat and power (CHP) plant. The majority of existing UK

heat networks use gas-fired CHP which can reach in excess of 80% efficiency by generating both

electricity and heat products (BRE et al., 2013). As a result, DH systems can be more energy efficient

than conventional building-level gas or electric heating systems (when considering that electricity

has to be delivered separately) and, therefore, offer reduced carbon emissions and potential fuel bill

savings.

For this project we will use the definition of a district heat network as used by DECC; a network is
either:

 Two or more distinct buildings connected to a single heat source; or,

 One building in which there are more than ten individual customers connected to a single
heat source.

Heat networks can be categorised further as:

 Large networks – 500 or more residential properties and /or more than 10 non-domestic
users.

 Medium networks – between 100 and 500 residential properties and /or between 3 and 10
non-domestic users.

 Small networks – less than 100 residential properties and /or less than 3 non-domestic users.

(DECC, 2013j)

There are 1765 individual district heating networks in the UK identified in the DECC database.

1.4 Barriers to district heat deployment
Despite the strong political interest in the potential of district heating, penetration of the technology

in the UK is still relatively low (2% versus a potential of 14 % (DECC, 2012b) indicating the existence

of barriers to deployment of DH within the UK energy system. DECC commissioned a study into the

barriers of deploying district heating from the perspective of local authorities and also of property

developers (BRE et al., 2013). A summary of identified barriers is provided in Table 1.

DH barriers for local authorities primarily centre on lack of resource. Staff resources are limited,

particularly for those with knowledge and understanding of DH. Financial resources are also limited

for procuring feasibility studies and other consultancy services, legal advice, and of course, the

significant upfront capital costs of networks. Other barriers include the variable pricing of heat, lack

of contract mechanisms and procurement skills and some customer scepticism of the technology

(BRE et al., 2013).
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TABLE 1: MAIN BARRIERS TO ESTABLISHING A DISTRICT HEAT NETWORK (AND THE
CORRESPONDING IMPACT OF THE BARRIERS)

*** Big impact: potential to stop the project
** Medium impact: likely to lead to sub-optimal outcomes and/or significantly slow progress
* Modest impact: likely to slow progress

Local Authority Led Property Development Led

Objective setting

and mobilisation

 Identifying internal resources to
instigate scheme and overcome
lack of knowledge (**)

 Customer scepticism of
technology (*)

 Persuading building occupants to
accept communal heat
(mandated by the planning
authority) (*)

Technical

Feasibility and

Financial Viability

 Obtaining money for
feasibility/viability work (***)

 Identifying and selecting suitably
qualified consultants (**)

 Uncertainty regarding longevity
and reliability of heat demand
(*)

 Uncertainty regarding reliability
of heat sources (*)

 Correctly interpreting reports
prepared by consultants (*)

 Selecting suitably qualified
consultants (**)

 Uncertainty regarding longevity
and reliability of heat demand e.g.
lack of heat demand in new
buildings (*)

 Uncertainty regarding reliability
of heat sources (*)

Implementation

and Operation

 Paying the upfront capital cost
(***)

 Obtaining money for
independent legal advice (***)

 Lack of generally accepted
contract mechanisms (**)

 Inconsistent pricing of heat (**)

 Up-skilling LA procurement

 Concluding agreement with
energy services provider including
obtaining a contribution to the
capital cost (**)

 Lack of generally accepted
contract mechanisms (**)

 Inconsistent pricing of heat (**)

(Page 5, BRE et al., 2013)

The BRE report on barriers for DH does not specifically consider using DH to alleviate fuel poverty.

The following section considers how the barriers identified within the BRE report may differ in this

context.

Barriers to DH specific to areas of high fuel poverty
1. Local authority resources — Local authorities have a key role in developing DH in fuel poor

areas since projects in these areas often do not offer optimum financial returns for private

investors. They can also offer advice and service provision, planning permissions and can

provide local leadership and facilitate partnerships between stakeholders (DECC, 2013f,

Hawkey et al., 2013). Therefore, for deployment in fuel poor areas, it is particularly

important that local authorities have sufficient resources to provide this role. However, in

the current context of severe budget cuts, resources for this type of activity are unlikely to

be available.

2. Capital costs — The capital costs of a DH network must be taken on by the investor with the

aim of recouping costs over its lifetime. Fuel poor households, particularly low-income
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households, have lower heat demand per m2 floor space than non-fuel poor households

(Druckman and Jackson, 2009, Preston et al., 2013, Consumer Focus et al., 2011). This,

therefore, makes them a less attractive area for profit-driven providers to invest in DH. It

also leads to a reliance on grants, often through European funding (e.g. Aberdeen (Aberdeen

Heat and Power, 2012), Dundee (Dundee City Council, 2012)) or through energy company

obligations such as the Community Energy Saving Programme and Energy Company

Obligations (See section 1.6 The policy context for district heating).

3. Uncertainty of heat demand — It is particularly difficult to predict the heat consumption of

fuel poor households since they are more vulnerable to fuel price rises and other financial

shocks (Hills, 2012). This poses difficulties for sizing of systems and predicting their financial

pay back periods, and also setting of heat tariffs to enable covering of basic maintenance

and fuel costs.

4. Connection costs — The cost of connecting a household onto a network could prove

prohibitive if the property requires adjustments to the heating system. For example, in 2010,

11.2% of fuel poor households used electric heating instead of wet central heating systems

(DECC, 2013i), meaning that whole new heating systems would need to be installed to allow

the house to be compatible with DH.

5. Heat pricing — There is a lack of consensus for pricing heat sold through heat networks (BRE

et al., 2013). Heat usage can be metered or charged at a flat rate. In the case of fuel poor

households it is particularly important to provide a transparent and affordable price that

adequately protects from unexpected price rises once they are connected.

1.5 The economics of district heating
Discussion of viability for DH projects is often dominated by a project’s potential for achieving

financial profitability. DH systems require a high capital investment to procure and install the

infrastructure to transport the heat. However, over the lifetime of their operation, which can span

over 40 years, they can offer significant cost reductions compared to individual building heating

systems both by allowing use of cheaper or more efficient heat sources, and by lowering the cost of

maintenance (Davies and Woods, 2009). The economic viability of DH depends upon a number of

local factors. These include the length of the network pipes required for transporting the heat, the

choice of heat generation technology, the costs of any fuels used, and the heat demand profile of

the buildings that it is supplying. Networks are often developed in phases so as to reduce the

financial risk to developers in terms of upfront capital investment and establishing a customer base.

In general, DH projects are more likely to be economically viable when:

 They replace electric or oil based heating systems;

 They make use of waste heat from existing local sources such as a power station or an

incinerator;

 The area supplied by the network has a high heat density (>3000kW/km2) e.g. high-rise flats

or terraced housing, which reduces the risk of attracting insufficient heat demand to offset

the upfront capital investment. Alternatively, a commercial base load could also offer this

certainty of demand e.g. a swimming pool or shopping centre.

 The area supplied has an even heat demand profile e.g. a hospital or swimming pool, which

allows the system to generate at its maximum capacity for long periods.

(Davies and Woods, 2009, Hawkey et al., 2013)
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1.6 The policy context for district heating
Government support for DH is a new and fast changing policy area and at present it is predominantly

driven by the low carbon energy agenda. DECC published a heat strategy in 2012 which highlighted

the important role of district heating for low carbon heating in cities (DECC, 2012b). In its latest heat

action plan, DECC set out a series of actions specifically for supporting development of urban heat

networks (DECC, 2013f). These included setting up a specialist team called the Heat Network

Development Unit (HNDU) to provide advice and support to local authorities. The Low Carbon

Pioneer Cities Initiative is providing £1 million of funding for 5 selected cities for initial scoping and

development of DH projects. Funding of £6 million over two years is also being allocated for

commissioning feasibility and viability studies (DECC, 2013h) (costs for which can reach as high as

£50,000–£60,000 (BRE et al., 2013)). Alongside these actions the non-domestic renewable heat

incentive (RHI), designed primarily to incentivise renewable heat uptake in industry, commercial and

public sectors, is also applicable to DH for domestic properties (although heat providers currently get

a reduction in tariff due to the heat losses incurred during transportation on the network (DECC,

2013f)). The government has an action to consider how to give additional financial support to

renewable heat providers that connect to a network, so as to improve the incentive.

Despite the policy focus on low carbon energy supply, existing local authority DH projects for fuel

poverty alleviation have managed to lever funding through European funding and also government

obligations on energy suppliers under the Community Energy Saving Programme (CESP), a scheme to

offer energy saving measures to households in certain low income areas. There were 6,459 new

connections to DH under CESP between 2009 and 2012 (Ofgem, 2013). Presently opportunities are

also being explored under the Energy Company Obligations (ECO). ECO was introduced in 2013 and

aims to reduce fuel poverty by supporting the installation of energy efficiency measures in low-

income households and areas, and in properties that are harder to treat (DECC, 2013a). For example

British Gas bought the district heating company Econergy and uses it to look at ECO funding projects,

including district heating. However, policy in this area is fast changing and the extent to which

current policies will allow support of district heating schemes for fuel poverty alleviation specifically

remains to be seen.

1.7 Evidence that district heating can reduce fuel poverty
1.7.1 The importance of project governance
The energy efficiency savings offered by switching conventional heating systems such as building-

level gas boilers to DH schemes mean that use of the technology has the potential to reduce energy

bills for customers, and consequently alleviate fuel poverty (Walker, 2008, Andrews Tipper, 2013).

However, this is only possible under the right governance and business models. The upfront capital

investments made for buying and installing the initial heat network are normally offset by charging

for heat (Hawkey et al., 2013). Over a number of years these investment costs can be retrieved. At

present the heat supply market in the UK is unregulated and, therefore, there is no limit on the

mark-up that can be applied to the price of heat. There is also a lack of established business models

and the governance of existing DH projects varies greatly across the UK (Hawkey et al., 2013).

Existing projects in the UK are predominantly developed through two main routes:

1. Property development-led projects for new-builds to meet low carbon building targets;
2. Local authority-led projects which are often set up through the formation of an energy

service company (ESCo) to avoid resource and time conflicts within the local authority.
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(BRE et al., 2013)

At this early stage of DH use in the UK, many of the barriers are socio-technical, and projects require

innovation and ingenuity on the part of stakeholders such as local authority staff to achieve

deployment and define appropriate governance for the scheme. A review of governance and

business models for three existing UK DH projects in Aberdeen, Birmingham and Surrey (Hawkey et

al., 2013) found that in order to overcome existing barriers to project development within the UK

energy system, each had required locally specific solutions that left the schemes functioning under

different governance arrangements (Hawkey et al., 2013). For example, the Aberdeen energy service

company was set up under a not-for profit business model where profits have to be reinvested in

projects or put towards reducing energy bills. The Birmingham-based scheme, on the other hand,

runs on a for-profit basis and supplies council-owned buildings and other public and commercial

buildings in the city. Profits from this company are split between the energy service company and

the energy consumers in the form of an energy rebate. In all of the case studies, the relationships

and expertise of key people within the local authority were identified as critical to their success by

providing a “resource for local learning, and [playing a] bridging role to national or international

networks of expertise” (Hawkey et al., 2013). The lack of established business practices, funding

mechanisms and regulation in the UK means that at present the realisation of the potential social

benefits of DH is largely determined by the people involved in the project and the resources at their

disposal.

1.7.2 Political support
At a political level there is increasing interest and recognition of the role that DH could potentially

play in alleviating fuel poverty. Nationally, work on fuel poverty is beginning to consider the role of

supply technologies as a means for reducing bills and reliance on rising fossil fuel prices. The DECC

‘Framework for Future Action on Fuel Poverty’ (DECC, 2013d) highlights the role that renewable

heating technologies might play for alleviating fuel poverty, particularly in off-gas properties. The

government’s Heat Strategy (DECC, 2012b) and action plan (DECC, 2013f) make particular reference

to the Heat Network Delivery Unit that aims to support local authorities in their work on district

heating. However, in England at present district heating has been discounted from analysis of

measures for alleviating fuel poverty on the grounds that any fuel poverty intervention using district

heating would not allow effective targeting of resources since schemes would benefit non-fuel poor

households alongside those in fuel poverty (p. 56., DECC, 2013e).

Political support at a devolved and local level has been strong. The Scottish Government made fuel

poverty alleviation a central justification of its District Heating Action Plan in 2013. At the launch of

the action plan the Scottish Energy Minister Fergus Ewing stated that “District heating is an

important means of achieving both carbon emission and fuel poverty targets as well as contributing

to the development of a low-carbon economy and local economic regeneration” (Scottish

Government, 2013b). Numerous local authorities are also focusing work on district heating with the

explicit aim of alleviating fuel poverty. Each of the following statements is talking about the

motivations for developing a district heating system within each local authority:

“The aim was to improve the poor energy rating of the buildings, and meet the Scottish
Housing Quality Standard, while reducing carbon emissions and tackling fuel poverty.”
Dundee City Council, (2012)
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“Tangible benefits would include reduced labour and maintenance costs associated with
individual systems, reductions in fuel poverty through more affordable heat — the energy is
about 10 per cent cheaper than gas — and lower CO2 emissions.” Hull City Council (UKDEA,
2013)

“The key driver for the scheme is reducing fuel poverty. Residents' heating bills could fall by
up to 40 per cent once the plan is implemented, meaning they could each save around £200
each year.” Islington Borough Council (Local Government Association, 2012).

Leeds City Council Affordable Warmth Action plan has a specific action to “Investigate
opportunities for district heating, particularly in tower blocks.” Leeds City Council (2013)

It is clear that there is a strong appetite from local authorities to use DH to jointly tackle the
challenges of fuel poverty and carbon emissions reduction.

1.8 The role of modelling in decision-making on district heating
Alongside policy support, spatial modelling of cities plays an important role in supporting the

planning process of district heating. DECC commissioned the National Heat Map for England in 2012

which displays modelled heat demand on a Google map down to address level, by sector. The map

can be used for identifying high levels of heat demand density as well as proximity to potential heat

sources. The Scottish Government aims to create a heat demand map of Scotland and has already

created a toolkit which enables every Scottish local authority to develop their own heat map

(Scottish Government, 2013a). The Low Carbon Cities Initiative is also supporting more detailed

modelling exercises for selected cities. Appendix 1 outlines details about some of the range of

existing heat modelling tools available to local authorities to support planning of DH projects.

The effectiveness of modelling tools for stimulating new district heating projects is still contested.

For example, at a meeting of 39 local authorities and housing associations as part of the Vanguards

network, members of the meeting felt that modelling tools did not help overcome the significant

and complex barriers preventing individual projects being installed on the ground. They felt that the

experience and knowledge of individuals within local authorities was what was needed (Vanguards

Network, 2013). However, other members felt that more development of tools was required. Table

2 summarises areas identified by the Vanguards Network meeting as being useful for informing

development of DH networks.
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TABLE 2: LAYERS OF DATA IDENTIFIED BY A MEETING OF THE VANGUARDS NETWORK AS BEING USEFUL FOR

INFORMING DEVELOPMENT OF DISTRICT HEAT NETWORKS IN URBAN AREAS (PAGE 4, VANGUARDS
NETWORK, 2013)

Potentially useful data layers for heat modelling of urban areas

Building characteristics to allow consideration of future heat use

Multiple deprivation indices (such as health issues and fuel poverty)

Development opportunities, planning decisions on major developments and development timescales

Building ownership and key contacts

Profile of building owners’ ability to take on risk

Sources of recoverable heat

Information relevant to project costs (such as benchmark or comparative pipe prices)

Information relevant to local energy development beyond heat networks (e.g. wind-related data)

Projects developed up to the point of being “shovel-ready”

Overall, existing heat models to support decision making on district heating are predominantly

techno-economic and, therefore, do not allow for consideration of the potential social benefits of

schemes. Considering the prominent role that heat modelling is currently taking in DH decision

making, there is a clear need for a model that can consider fuel poverty alleviation within this

process.
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Section 2: Understanding local authority decision-making for
district heating
District heating is still in the early stages of development in the UK and most UK towns and cities

have not yet developed schemes. However, with the formation by DECC of the Heat Networks

Delivery Unit and funding from government to encourage local authorities to identify areas with DH

potential, much early stage development work is starting to be carried out. Fuel poverty is widely

cited as a motivator for this work by local authorities. Existing schemes such as Aberdeen and

Birmingham show this is possible to achieve social benefits through such schemes. But are schemes

being developed that capture these social benefits?

The literature review presented in section 1 provided the context of the research work and is also

the basis on which the qualitative work was undertaken.

This section seeks to identify whether, in practice, fuel poverty is being considered by local

authorities at an early stage of district heating development. In addition, it explores the extent to

which local authority involvement is needed for a district heating project to successfully tackle fuel

poverty or whether other actors can play that role. Finally, the information collected is used to

develop a quantitative tool to support actors involved in the DH decision-making process to

incorporate social criteria relevant to tackling fuel poverty.

2.1 Methods
Qualitative interviews were used to assess the extent that social criteria, and in particular fuel

poverty, were taken into account within the decision-making process of district heating

development.1 Qualitative data was collected through a series of eleven semi-structured interviews

with key stakeholders including local authorities, central government and industry in the UK. Four of

the eleven interviews were undertaken with local authorities, reflecting the importance of their

activities in district heating projects. A summary of the interviews conducted can be seen in Table 3.

Interviewees were selected based upon the extent of the organisations’ activities in district heating

development, and through recommendations from experts in the field.

1
An ethics review was undertaken prior to commencing interview work (AREA Faculty Research Ethics

Committee reference LTSEE-015).
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TABLE 3: SUMMARY OF INTERVIEWS CONDUCTED

Type of organisation Number of interviews

Local authority 4

Local enterprise partnership 1

Housing association 1

Central government 2*

Energy company 2

Network operator 1

*One of these was not recorded and was treated as a fact-finding meeting rather than a formal interview.

Interviews were recorded and transcribed for analysis, with the exception of one government

meeting where a formal interview did not take place.

Through analysis of these interviews we sought to explore three areas:

 Current schemes involving local authorities and the motivations, decision criteria and actors

that drove these schemes.

 The motivations and decision criteria of future planned schemes, and any barriers that were

preventing these schemes being realised.

 Mapping tools that are currently being used by actors, and the factors considered within

these for identifying sites with potential for detailed feasibility studies.

An example of the types of questions asked in these interviews is given in Appendix 2.

Thematic analysis, conducted in NVivo, was then used to identify:

 The primary motivations of local authorities in developing heat networks;

 The decision criteria that are used to identify areas for potential heat network development;

 The modelling or mapping tools that are currently used to support this process.

Additional information was gathered from policy documents and government reports to support

analysis of the interviews.

2.2 Results: Qualitative insights
Several key themes emerged from the qualitative analysis:

 Motivations versus decision criteria;

 Development approaches;

 National policy alignment;

 Use of decision-support tools.

Each will be discussed in turn in the following sections.

2.2.1 Motivations versus decision criteria
Many local authorities see district heating as bringing benefits for tackling fuel poverty and this is

often cited as a key motivation for developing schemes. Recently, the Scottish Government (CHPA,
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2014) and Hull City Council (Yorkshire Post, 2013) have both announced the development of heat

networks to support fuel poverty reduction.

However, a key part of this research was to investigate whether social criteria, such as a reduction in

fuel poverty, were incorporated into the down-select for project sites, given that our literature

review highlighted that many of the support tools currently available focus on techno-economic

considerations.

By analysing the interviews with the four local authorities and noting the mention of motivations

and decision criteria, the following broad areas and rankings of importance were revealed:

Motivation Decision Criteria

1. Social 1. Economic

2. Environmental 2. Social

3. Economic 3. Environmental

Whilst the rankings are obviously subject to interpretation in our coding and are not necessarily

statistically significant with such a small sample, this mismatch between motivations and decision

criteria clearly came through in the narrative. Technical feasibility is, of course, important,

irrespective of the underlying motivations.

From this result we argue that the social goals of the schemes are unlikely to be met if techno-

economic criteria are the main decision criteria. To overcome this, decision tools that incorporate

data that reflect social criteria need to be developed and used at the pre-feasibility stage.

Table 4 shows further details of the motivations of each organisation.

2.2.2 Development approaches
For the purposes of this analysis we have characterised three distinct district heating ‘development

approaches’ identified from the organisations interviewed (and knowledge of wider examples).

These are based upon the funding source and motivation of the delivered or planned schemes. Each

interviewee was asked to describe the sources of funding and the extent of different actors’

involvement in existing or future projects. In each case these were mapped and fell broadly into one

of the following categories:

 Funding driven approach: Schemes that seek available funding sources to cover all or part of
the capital costs of a project by European and UK government funding available;

 Commercial approach: Schemes that are driven by an aim to make financial profit for the
investor (most likely private investors, but could potentially be the local authority).

 Mixed approach: Schemes that aimed to strategically cross-subsidise between the most
commercially viable sites and other sites linked to multiple objectives e.g. social and
environmental benefits.

Funding-driven

A ‘funding-driven’ approach to district heating development focuses on obtaining external sources

of funding to help make projects a reality. In the case studies considered in this research, this

funding was largely from Energy Company Obligations (ECO) funding, and before that, CERT and

CESP funding. European Regional Development Funding was another source. The funding supports
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the capital costs of projects and is awarded based upon the expected reduction in tenant’s energy

bills or the carbon savings as a result of the scheme. Projects must conform to the criteria of the

funding available at the time. Project viability is, therefore, ultimately determined by the funding

criteria rather than by the strategic objectives of an energy plan.

Figure 1 shows the nature of the funding-driven approach in terms of funding source, actors

involved and the resulting scheme. The funding sources are used to support the capital costs of

schemes, primarily aimed at regeneration and fuel poverty reduction in social housing such as tower

blocks. These schemes are developed through partnership work between the local authority or

social housing provider and energy companies.

FIGURE 1: FUNDING DRIVEN APPROACH

DH schemes funded under ECO are selected on their ability to help energy companies fulfil their

legal obligations2. Under the current criteria, social housing tower blocks are often the ideal

candidates for ECO funded schemes. These housing blocks have electric heating due to health and

safety issues and are often poorly insulated as a result to their ‘hard to treat’ nature. One district

heating provider explained that:

“Because we are driven by ECO, and the funding that that can provide, there are optimum

opportunities that come out and it’s primarily tower blocks that do not have external

insulation already and also have electric heating. That gives us the greatest carbon benefit,

changing to a biomass district heating system. And through that, therefore, gives the

greatest amount of funding to the social housing provider so that they get the scheme by and

large for free.” (Energy Company)

2
As stated by Ofgem “The Energy Companies Obligation (ECO) is an energy efficiency programme that was

introduced into Great Britain at the beginning of 2013. It replaces two previous schemes, the Carbon Emissions
Reduction Target (CERT) and the Community Energy Saving Programme (CESP). ECO places legal obligations on
the larger energy suppliers to deliver energy efficiency measures to domestic energy users.” Within ECO the
main areas that are pertinent to district heating are the Carbon Emissions Reduction Obligation and the
Community Obligation.
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It was found that energy companies and local authorities worked together to achieve the maximum

benefit to both parties. Despite the constraints imposed by funding criteria, local authorities have

used ECO as an opportunity to meet objectives of fuel poverty reduction alongside other housing

quality requirements. Local authorities have a responsibility to ensure compliance with basic housing

energy efficiency standards for their social housing stock. District heating schemes, installed

alongside other energy efficiency measures, offered an opportunity to supplement exiting budgets

to achieve a higher standard of housing for residents. For example, the interviewee from one local

authority commented:

“The money we had available in our budget, which would have allowed us to do just electric and

central heating upgrades, added to the CESP money from [energy company] enabled us to do

complete over-cladding of the blocks and install gas-fired district heating.”

However, the reliance of this development approach on external funding means that planned

projects remain at the mercy of the details of the funding criteria and budgets, which are subject to

political changes. In the 6 months after conducting these interviews, there was a significant change

to the scale and criteria of ECO funding available (Ofgem, 2014). The main changes affect district

heating in different ways:

 ECO funding has been extended until 2017 meaning that long-term measures such as DH are
more likely to come to fruition.

 The Carbon Emissions Reduction Obligation (CERO) has been reduced by 33%. Other cheaper
measures such as loft and cavity wall insulation are, therefore, likely to be favoured.

Whilst the experience with funding-driven schemes is that they often result in a reduction in fuel

poverty, it remains an open question as to whether this approach offers a sustainable means of

addressing fuel poverty in the future, especially on anything other than an ad hoc basis where

individual tower blocks are connected.

Commercial

The ‘commercial’ development approach is focused on getting the most commercially viable projects

underway. They tend to service non-domestic heat demands such as industrial processes, shopping

centres, hospitals, universities or council buildings with large and dependable heat loads (e.g.

examples in Newcastle, Coventry, and Sheffield). The larger, dependable and more balanced heat

demand profiles offered by these sites, combined with a small number of lower-risk customers

enable a higher and more certain financial return for investments. These types of projects are,

therefore, more able to attract private financial capital.

Figure 2 shows the nature of the commercial approach for comparison with Figure 1. HNDU funding

is able to support feasibility studies but not the capital costs of schemes. Actors must work together

to develop a commercial financial model that offers investors suitable returns. These schemes

typically involve large heat demands such as civic buildings, hospitals or industrial heat demands.
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FIGURE 2: THE COMMERCIAL APPROACH

The local authorities covered by our case studies, who used or are using this development approach,

see district heating schemes as an opportunity to support economic growth. Often they are targeting

HNDU funding to complete city-level mapping and energy master planning in order to attract private

investment in the area. In particular this can be achieved by attracting industrial or commercial

organisations that are looking for a source of low carbon heat and electricity to reduce their costs

under the Carbon Reduction Commitment (CRC) or EU emissions trading scheme. For example, the

interviewee from the local enterprise partnership described a key motivation for undertaking heat

demand mapping and district heating feasibility studies as stimulating low carbon economic growth:

“At the moment the local enterprise partnership has four priorities of which one of them is

facilitator for a low carbon economy. It’s one of its key priorities to deliver, so as part of that

we’re developing a low carbon investment pipeline. […] [The projects] are low carbon but they

contribute to the growth in the economy.” (Local enterprise partnership)

The Heat Network Delivery Unit (HNDU) is focused on supporting this development approach. In

January 2014 £2 million of funding was awarded to 26 local authorities across England and Wales to

enable them to conduct feasibility studies and develop business plans “which can be used to attract

commercial investment” for district heating projects(Government Digital Service, 2014). This model

is seen as an alternative method for stimulating activity on district heating for local authorities

without relying solely on external funding or the council’s own finances. As a result, there has been

an increase in commissioning of consultants to carry out heat-demand mapping studies to identify

the most commercially viable sites. These maps focus predominantly on techno-economic criteria

because their aim is to attract private financial investment requires and therefore there is little, if

any, consideration of social factors within these studies.

Local-authority led or mixed approach

The ‘mixed’ or ‘local-authority led’ approach is an ambition for many local authorities. It creates a

space for the local authority to take a strategic view and allow development of schemes other than

just the most commercially viable or those eligible for ECO. By retaining some power within the
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governance of new schemes, local authorities are able to influence the direction of future schemes.

Areas which offer higher levels of financial return can be used to develop areas with neighbouring

sites that may be less profitable but that would deliver significant benefit towards other objectives

(social and environmental). In this way, a mixed approach can offer both economic and social

benefits, and can offer a means to tackle fuel poverty in households that are not council-owned.

FIGURE 3: THE MIXED APPROACH

The mixed approach might involve the formation of an arms-length energy service company (ESCo)

from the council where the local authority maintains a stake in the project, if not complete

ownership. For example, one council planned to set up such an arms-length company which would

begin by developing the most commercially viable projects first of all, but with an aim in the longer

term to extend such schemes. The interviewee commented:

“It is how we then develop it, how we then recycle the income to benefit the tenants or

residents in the city in the future. So yes, I think we’ll be a lot more prescriptive about how

commercially viable it is but we will also identify the benefits, the other benefits – maybe not

in pounds or in pence.”

The involvement of the local authority in local energy-system development allows a broader focus

on social benefits alongside profits. Schemes under this governance are generally funded through a

mix of sources combining ECO funding with private investment. The approach requires active

engagement from the local authority in the form of energy planning and, therefore, it is demanding

on staff time and knowledge.

Table 4 shows how these three approaches were evidenced from the interviews.
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TABLE 4: SUMMARY OF MOTIVATIONS AND DEVELOPMENT APPROACHES

Local Authorities

Organisation Context Development
approach

Main motivation Secondary motivations Notes

Housing
Association

Traditional housing

association with 3,300

spread over a wide area.

All housing stock is low-

rise. At present they run

three small-scale district

heating schemes.

None

No feasible approach is
open them at the
moment, unless their
LA takes something
forward.

Fuel poverty (Housing
standards)

Housing stock
improvements and
minimizing the bills of
residents

Scottish local
authority

Funding driven
The local authority was
approached by an
energy company
initially, rather than
the other way around:

”And they said, well
what about district
heating?”

“I think the projects
have probably just
evolved as and when
funding has become
available.”

Fuel poverty and housing
standards

“We’ve always had, from
previous single outcome
agreements, the desire to
reduce fuel poverty.”

“That is what drives the
capital programme; it’s
achieving the Scottish
Housing Quality
Standards”.

Competitiveness,
sustainability

“It is a group that’s funded by
the Scottish Government to
try and create more jobs
within the seven cities [with]
a number of themes and one
of the themes is on
sustainability”

Aspirations to use a
strategic mixed
approach
“We have certain key
areas in [the city] that
we want to look at for
putting a district heating
network across [the
city], you know, almost
like a web approach
with the areas that we
look to target, but we’re
really only at a
discussion stage.”

English local
authority 1

10.6% of households

classified as fuel poor in

2011. Current DH

Funding driven

“There is no way we

Regeneration

“It has huge revenue

Strategic vision, CO2

“We are going to establish

Aspirations to use a
strategic mixed
approach
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Organisation Context Development
approach

Main motivation Secondary motivations Notes

schemes are located

within individual tower

blocks of flats owned by

the council. City has a an

ambition to become an

“energy city” and district

heating is a specific part

of this as a route to

achieve low carbon

targets and to offer

cheaper heating options

for residents.

could deliver this
without ECO funding.”

benefits in the sense that
we don’t have to put gas
boilers in and take them
out every 5 years,
depending on the
warranty agreement it is
much easier to maintain it
all. District heating is a
whole lot easier for us to
do that. So that’s why we
are going down that
route.”

Find the context of this
quote “regeneration
opportunity and time lines
linked to that.”

ourselves as an energy city
and to achieve our carbon
reduction targets we are
going to do this through our
district heating network.”

“The energy [theme] around
energy production, energy
efficiency and energy
security. […] Within that
there are a number of
projects that were identifies
for taking forward which are
the green ports and that’s
linked to the off-shore
manufacturing plants,
onshore wind turbines down
the eastern edge of the city,
district heating, biomass…”

English local
authority 2

11% of the city’s

households were classed

as fuel poor in 2011. At

present there is a civic

district heating schemes,

as well as a small number

of domestic sector

schemes in individual

tower blocks. The city

council has an explicit

Funding driven
internally, with link to
commercial
development approach
through the LEP

“When you do your
detailed analysis for
each actual site you
would try and get a
feel for what’s the
carbon saving for each

Regeneration and fuel
poverty

“Probably first pass we
are looking at other
investment priorities. So
there are certain areas
that the council wants to
regenerate.

“We want to have tenants
living in good quality

Strategic vision, CO2

“It’s not particularly windy,
or there is no great hydro as
energy, so district heating is
a big strategic move for the
city.”

“I think carbon would come
as an underpinning to all of
it.

Aspirations to take a
strategic mixed
approach– take the lead
with developers -
competitiveness
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Organisation Context Development
approach

Main motivation Secondary motivations Notes

action point within its

fuel poverty action plan

to develop further

district heating schemes

within social housing

tower blocks.

one. Particularly
because that then
directly links to how
much funding we get
through from the
energy companies
through ECO.”

accommodation and they
can afford to live there
and it’s affordable to pay
their fuel bills.”

English local
authority 3

12.1% of households

were classed as fuel poor

in 2011. District heating

has featured in the local

energy system to a

limited extent with

schemes in operation in

the city centre and a

housing estate. A

strategic energy master

plan developed by the

city council also featured

district heating as an

opportunity.

Mixed approach

“The council is
currently very keen to
invest in something like
this to obviously
generate revenue so
we can maintain our
level of governance
around how it is
developed in the
future. We don’t want
to just give It away to a
developer who just
wants to cherry-pick.”

CO2, Commercial

“The whole premise
behind it was that
commercially and heat
load wise we always
thought the city centre
would be the most
attractive area. But the
council was very much
predicated on fuel poverty
and things like that so we
want to drive that forward
as well.”

Fuel poverty

“We’ve got other strategic
aims to try and develop a
network maybe to some of
the less commercial wards.”

Other Actors

Organisation Context Development approach Main motivation Secondary
motivations

Notes
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Housing
Association

Traditional housing

association with 3,300

spread over a wide

area. All housing stock

is low-rise. At present

they run three small-

scale district heating

schemes.

None

There is no feasible
approach open at present,
unless the LA takes
something forward.

“We’ve got a lot of
miscellaneous properties
as well […] It makes It
quite difficult when you’re
looking at doing a whole
range of things like district
heating.”

Fuel poverty (Housing
standards)

Housing stock improvements
and minimizing the bills of
residents

LEP One of the three main

aims of the LEP is to

develop the region’s

transition to a green

economy. A main

activity on this point

has taken the form of

the “strategic heat

programme” which

involves undertaking a

heat mapping of all

ten authorities

Commercial

“Commercial investment
opportunities that we can
either take forward to
further feasibility […]. We
would identify the
opportunity and then we
could go out to the market
and say “look, we think
we’ve got an opportunity
in [X] town centre, for
instance. Are you
interested in working with
us to develop the
opportunity?”

Economic growth/Investment
opportunities

“The whole point of the city
region is to stimulate economic
growth”.

“We’re developing a low carbon
investment pipeline. […]
[Projects] are low carbon but
they contribute to the growth in
the economy.”

CO2

”At the moment the
local enterprise
partnership has four
priorities of which
one of them is
facilitator for a low
carbon economy.”

Aiming to enable
commercial model.
Funded by Low carbon
pioneer cities initiative
(pre-cursor to HNDU).



24

Energy
company

Subsidiary company of
a ‘Big 6 energy’
company

Delivery for funding driven
approach

Energy Company Obligation
criteria: carbon reduction and
fuel cost reductions

“The amount of carbon we can
save and therefore minimising
the cost, if anything, to the
housing association or ALMO of
the project”

Compliance to ECO
criteria

“The analysis is
primarily on the value
of ECO. So it’s talked
of in the way that we
know that it will give
back benefits but we
have to be able to
make it stack up
financially through
the ECO in order to be
able to make it
deliver those
benefits.”

Energy
company

‘Big 6’ energy
company

Commercial Financial

“We understand the technical
potential for district heating and
providing and improving things
like waste to energy district
heating. We can see the
technical case, but the
commercial case really does
require big deal collaboration
between group authorities to
really up the ante with regards
to district heating in the UK.”

Reservations about
longer term viability of
district heating

“There could be a point
where every commercial
and domestic building in
the future is built for zero
carbon and the amount
of primary heat you have
to put into the building
doesn’t stack up with
regard to the
infrastructure you have
to put into the ground to
service that low heat
demand.”
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Network
operator

Not currently involved
in delivery of district
heating

Low risk financial return
Fuel poverty reduction

Ambition to undertake a
commercial development
approach, although concerned
at the level of potential financial
risk

“What the danger at the
moment is how you would
actually fund, how you would
actually make a return and who
the customer would be in this
area is completely unknown at
the moment.”

Fuel poverty

“We have a fuel poor
agenda which is
linked to our
regulatory
framework. We have
specific outputs that
we have to deliver
around wider social
obligations, one of
which is fuel poverty.”

Considering a strategic
move into district
heating provision to
compensate for reduced
use of the gas network

“District heating has got
a potential role to play
within that because
actually we’re going to
need a wider portfolio of
energy within the
national and the local
mix that we do at
present. And, there is a
role for district heating as
one of the planks of
that.”

Central
government

(Devolved
government)

Strategic CO2,

“We have energy efficiency
needs we have climate change
drivers, all those things coming
together.”

Fuel poverty Aiming to equip local
authorities in Scotland
with the tools to decide
their own priorities.
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2.2.3 Alignment of national policy
The ‘funding driven’ and the ‘commercial’ development approaches dominate the case studies

summarised in Table 4. This is in line with the design and objectives of the two main policy support

mechanisms currently encouraging action on district heating: ECO funding and HNDU funding (or the

predecessors of these schemes CERT / CESP and the Low Carbon Pioneer Cities Initiative

respectively). Consideration of the motivations and decision criteria of each approach also showed

that the primary motivations for action expressed by the local authorities aligned with their

development approach.

ECO stimulated activity

For example, the councils who were motivated by regeneration of their housing stock and fuel

poverty reduction corresponded with a focus on using ECO funding or equivalents, to support the

capital costs of social housing district heating schemes. Decision criteria for scheme locations took

into account the funding criteria available to support the scheme as well as the locations of social

housing in need of improvements. The case studies were keen to make the most of external funding

to meet legislated responsibilities as a local authority to achieve maximum outcomes with their

limited internal funding.

As discussed in section 2.2.2, the ECO policy has recently changed, and this highlights the

vulnerability of planning schemes that are reliant on one funding source. It could be that local

authorities waste resources on mapping and planning, only for the funding to be cut at the last

minute. District heating projects require longer term security given the long timescales for

development and build.

In addition, ECO funding provides capital investment for district heating schemes but does not cover

costs of undertaking feasibility studies to identify suitable schemes.

HNDU stimulated activity

Conversely, the commercial approach corresponded with motivations of stimulating economic

growth by attracting investment opportunities with the availability of low carbon energy. Decision

criteria for this activity were focused on technical and economic factors that indicate potential for

high financial returns. This activity was supported by the HNDU and its predecessor the Low Carbon

Pioneer Cities initiative, which funded techno-economic mapping of local authority areas, with

particular focus on heat demand density. The case studies considered here were still in the early

stages of heat map development and had not yet started to use the map to initiate discussions with

private investors.

As opposed to ECO funding, HNDU provides grants to cover the cost of the feasibility studies, but no

capital investment, further compounding the need to seek private investors who will prioritise

revenue generation over social or environmental benefits.

Further to the primary motivations and decision criteria of the case studies, many of the case studies

indicated a wider ambition to take a more strategic, mixed approach to development of district

heating. There was explicit recognition of the potential of district heating within a future low carbon

energy system and the important role that a local authority might need to play in making this a

reality. The funding driven and commercial development approaches weren’t necessarily seen as

distinct from this, but instead were the only ways that authorities could create action on this agenda

and move themselves closer to playing a more strategic role.
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At the moment, the national policy regime does little to support the strategic mixed approach that is

likely to bring sustainable benefit to the deployment of district heating (and in turn, fuel poverty).

Figure 4 illustrates a summary of policy landscape and the challenge of achieving the more strategic

mixed approach to district heating.

FIGURE 4: POLICY SUMMARY OF DISTRICT HEATING SUPPORT

2.2.4
Use of tools in decision-making
HNDU and the Scottish Government are encouraging use of heat mapping by local authorities to

identify potential development sites and attract financial investment (Government Digital Service,

2014, Scottish Government, 2013a). The stakeholder interviews were used to explore the contents

and role of these tools in more detail.

Mapping was perceived to have an important role. Many of the organisations were in the process of

developing a heat map, or had ambitions to develop one to assist in the selection of suitable heat

network projects. There were no common tools used; many had created bespoke methods and had

used consultants to undertake feasibility studies.

In England, the DECC heat map was mentioned as an initial base upon which to do early planning

and “give a level of confidence that there is enough heat demand in the city” (English local authority).

The data from this map was seen as a useful basis upon which to develop a more detailed city-scale

map which also included factors such as anchor loads, waste heat plants, and any sort of constraints.

In England councils were also hoping to receive funding from HNDU to support development of

maps. The current application of these maps predominantly aims to identify sites that are most likely

to offer a commercial opportunity and, therefore, the maps focus on characteristics that indicate
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likely technical and economic feasibility. However, the use of such tools to consider the wider social

objectives of the council had not generally been considered:

“At the moment we’ve really not looked at how we could deploy a heat mapping tool to

community regeneration areas.” (Scottish local authority)

2.2.5 The Scottish Heat Map
The Scottish Heat Map is an exception to the use of heat mapping that focuses primarily on techno-

economic criteria. The Scottish Government’s activity in this area has concentrated on building a

heat map for Scottish local authorities which enables consideration of both fuel poverty reduction

potential and commercial model potential. This is the closest example of a strategic mixed-approach.

The map is not yet complete so the role of mapping and its effectiveness for stimulating strategic

development approaches cannot yet be assessed.

2.3. Discussion
2.3.1 Barriers to a strategic local authority led development approach
Alongside the barriers outlined in section 1.4 of the literature review, there are specific barriers to

local authorities that have the aspiration to be strategic in their development and bring forward

mixed approach schemes. For many of the funding-driven schemes, there was an aspiration to be

strategic, but as one local authority put it “There is no way we could deliver this without ECO

funding”.

The resource capacities within the local authority and the policy regime have dictated the type of

action that local authorities can take.

Without the involvement of local-authority leadership, commercial sector partners seek projects

with the largest financial gain or those which deliver their ECO obligations, and social benefits will

likely be overlooked. As mentioned earlier, recent ECO changes have introduced uncertainty into the

market, where certainty is needed for long-term, strategic decisions to be made.

In England, the role of modelling tools was restricted to within projects supported by HNDU funding,

which, as led by the assessment criteria, focus on techno-economic criteria to attract private finance

to schemes.

While it is a legitimate course of action to focus on the most profitable schemes to get projects

underway, there must be a governance structure in place to allow expansion of those schemes and

cross subsidy in the future to allow less commercially-viable areas to connect to the network on a

not-for-profit basis. This would lower the risk to investors to fund residential schemes and could help

both the fuel poverty and low-carbon agendas.

In terms of fuel poverty reduction, the funding-driven projects are currently likely to deliver the

biggest social benefit. However, these schemes are highly reliant on government funding to make

them happen and for this reason schemes of this type do not offer a sustainable business model.

Although they offer local authorities a way to make things happen in the near term and gain

experience and capacity building, conversely, they leave the local authority out of the driving seat

and unable to make use of the action strategically to kick-start future projects. The mixed
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development approach to schemes offers the potential for developing DH with minimal external

funding.

2.3.2 Modelling tools that support strategic approach
From the interviews and the literature review it became clear that a spatial mapping tool would

need to:

 Incorporate social and environmental criteria along with techno-economic;

 Be able to be interrogated at a city level with a high spatial resolution.

Tool development requirements are discussed in more detail in section 3.2.

2.4 Further work
Through other research projects we intend to take forward this research to identify ways in which a

strategic local-authority led approach can be facilitated by national and local policies. In addition, we

aim to consider the most appropriate business models for delivering mixed approach schemes.
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Section 3 Development of a quantitative mapping tool
The second phase of the research project involved developing a mapping tool for use in the pre-

planning stages of district heating. The tool, named the Leeds Heat Planning Tool (LHPT), is aimed at

assisting local authorities to achieve their ambitions of taking a mixed approach to district heating

development. It helps them to link commercial opportunities with nearby opportunities for meeting

wider social objectives of their town or city, such as alleviating fuel poverty.

There is a clear gap in availability of district heating mapping tools which consider the social

implications of energy-system development. This demand was demonstrated by stakeholders’

responses to the prospect of such a tool becoming available.

“That kind of thing gives you more evidence, and evidence is useful if you’re writing

applications and trying to make a business case and it is useful to have that level of data.”

(English local authority)

“I think a tool would be beneficial, aside from the tower blocks which I think are quite easy to

decide whether they stack up or not”. (Energy company)

3.2 Development of the Leeds Heat Planning Tool
Evidence and suggestions from the interviews were brought together to inform the functionality and

characteristics needed for considered within the tool. Particular focus was given to social

characteristics that would be appropriate to consider. Suggestions included indicators of fuel

poverty vulnerability, such as more expensive heating systems (e.g. electric or oil), ECO funding

criteria, and broader social indicators such as the index of multiple deprivation. Table 5 summaries

these characteristics.

TABLE 5: LIST OF SOCIAL CHARACTERISTICS SUGGESTED BY STAKEHOLDERS FOR CONSIDERATION WITHIN THE

TOOL:

Important social characteristics

Index of multiple deprivation

Eligibility for CSCO funding (specific LSOAs)

The starting heating system of the household, and in particular off-gas

properties

Unemployment rates, family household types (e.g. single parent families, older

families)

DECC fuel poverty estimations

The tool functionality was also important. It was clear that it must be fast and easy to use.

“One of my constraints is to actually find time to use the tools. We have used some of the

modelling tools in the past but normally just gotten in student expertise or student labour in

to help with using some of them. Sometimes we use consultants to use them for us as well.”

(English local authority)



31

Equally it must be freely distributable to local authorities without licensing issues around data. The

data used within the tool had to be publically available. Based upon these criteria, census data and

government data was used at the lowest available spatial resolution of ‘output area’ (approximately

125 households per area). This resolution of data offered sufficient resolution for early stage district

heating planning to identify general areas of potential. Where a national, public database could not

be obtained freely the tool requires user-inputted data. Microsoft Excel was used as the initial

software within which to develop the tool as a widely used and commonly understood software

package. In the longer term, the tool will be made available online without the need to download

any type of software file.

3.2.1 Data
Data was categorised into three areas, based upon suggestions from the interviewees alongside

information from the literature (see Table 2), as shown in Table 6. Appendix 3 gives a detailed list

and references for the data sets used.

TABLE 6: THREE CATEGORIES OF DATA USED WITHIN THE TOOL: TECHNO-ECONOMIC, GOVERNANCE AND

SOCIAL CHARACTERISTICS

Techno-Economic Governance Social

Housing density

Existing heat sources

Large heat demands

Ownership of households:

 Social housing

 Private rented (which
makes district heating
potentially more difficult)

Existing heating types

Fuel poverty

Indices of multiple deprivation

Eligibility for ECO (CSCO areas)

A key difference between the choice of data used within the Leeds Heat Planning Tool and the data

in other district heating mapping tools is that heat demand density is replaced with housing density.

As one interviewee pointed out:

“One of the issues of social housing and people who are also using electric heating is that

they tend to under heat their property, so they’re probably not using as much energy as they

should be.” (Energy Company)

The effect of energy efficiency improvements on future heat demand levels also has a significant

impact on the reliability of modelled heat demand density for towns and cities:

“Because once you have insulated the property, obviously the demand goes down so much

that the evidence we’ve had is that unless it is a very dense urban area, possibly terraced or

possibly tower blocks, it is just really hard to ever get the capital costs to pay back.” (English

Local Authority)

The variability of heat demand, and the potential significance of modelling errors in the domestic

sector, makes a measure of heat demand density inappropriate as a means of assessing an area’s

suitability for district heating, particularly in areas of high fuel poverty. Housing density was

considered a better proxy of physical suitability in situations where profitability is not the primary

objective of a scheme, but instead is being balanced with an efficient energy system and more

affordable heat.
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3.2.2 Leeds Heat Planning Tool functionality and calculations
The LHPT has been developed to offer the user an opportunity to explore the impact of considering

social factors within the district heating development process. It gives each census output area a

score which indicates how likely it is to be suitable for district heating relative to the other areas in a

town or city. This score is calculated based on whether it has given characteristics considered within

the data e.g. a high housing density, or a high number of households who do not have gas central

heating. An area’s score increases for each of the characteristics exhibited by an area.

A percentile cut-off point is used to determine when an area exhibits a ‘high’ level of a characteristic

(Figure 5). The score is increased for the areas in these top percentiles of each characteristic:

FIGURE 5: THE PERCENTILE CUT-OFF POINT FOR DATA SETS

Characteristics that are binary in their nature (i.e. where the characteristic is either present in an

area or it is not) are assigned a score if the characteristic is present. These are characteristics such as

the presence of an existing CHP plant, or large heat loads such as a hospital or swimming pool. No

percentile cut-off point is required for these characteristics.

Weightings between -5 and 5 are assigned to each characteristic to enable the user to choose which

factors are more important to district heating viability in their town or city. This could be based on a

local authority’s particular motivations. A negative weighting indicates that the characteristic is a

hindrance to district heating rather than a support. This enables the user to explore the impact of

different weightings; for example, where social factors are weighted very heavily compared to

techno-economic factors vs. when they are not.

The user can enable and disable characteristics according to their preferences. The weighted scores

are assigned as a percentage of the activated characteristics to ensure scenarios are comparable.

The scores received for each activated characteristic are then added up to give the total score for

each area.

ܵ=  (
ܹ

∑ܹ


∗ ܺ)

Where:

ܵis the total score attributed to census output area i݅n the selected local authority;

ܹ is the individual weighting given to the activated characteristics ;݆

Data set for a characteristic

Selected percentile cut-off point

Areas in percentiles above

the selected cut-off point
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ܺ = 1 when the activated characteristic i݆s above the percentile cut-off point in the given

area .݅ Otherwise ܺ = 0.

3.2.3 Model Output
At present the tool is designed to function in two stages. Stage one involves calculating the score of

each output area in Excel. For stage 2 these scores and relevant information are outputted into a

separate CSV file which can then be mapped to offer a visual representation of where the most

feasible areas are using a thematic map. The user can then see patterns of opportunity across the

city and the type of viability available in each area to indicate the type of funding model that might

be appropriate and where cross-subsidy could take place (i.e. likely fuel poverty alleviation

opportunities and/or commercial opportunities).

FIGURE 6: SCREEN SHOT OF THE LEEDS HEAT PLANNING TOOL CONTROL PANEL

Figure 6 Error! Reference source not found.shows the main control panel of the tool. The user-

controlled elements are labelled with numbers: (1) allows the user to select the local authority area

they wish to focus on; the ‘Activate’ column (2) offers the user the choice of which characteristics to

consider within their planning; (3) allows the percentile cut-off point to be adjusted for each data

set; (4) is where the user can weight each characteristic according to it’s importance within their

planning; the ‘Overall weighting’ (5) then informs the user how the chosen individual weightings of

the activated data sets result in weighting the overall categories of techno-economic, governance

and social considerations; finally, the output button (6) runs a macro to output a CSV file of the

resulting scores and information for each census output area in the selected local authority. This can

1.

2.

3. 4.

5.

6.
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then be used to create a thematic map within a GIS software program. User documentation has

been developed to support users to being using the tool within their work.
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3.3 Model results: A case study for Leeds
The tool offers a quick view for local authority energy planners of the potential for mixed

development projects. Here, we consider a case study of Leeds local authority. By setting the tool

initially to consider only techno-economic and governance criteria it identifies areas in the city that

offer the highest potential for look only for commercially viable sites that might function without

subsidy. The number of areas with potential suitability for DH increases when social characteristics

are added into consideration (Figure 7). See Appendix 4 for a detailed breakdown of the variables

selected within the two scenarios.

The lower number of areas with potential in the scenario considering only techno-economic and

governance criteria demonstrates the limited number of schemes shortlisted from which a scheme

may be developed under the commercial development approach. Viewing the two maps side by side

emphasizes the possible opportunities to link up commercial schemes with areas that might bring

benefits for fuel poverty reduction. This potential is being missed within the commercially driven

mapping projects predominantly being developed at present across England and Wales.
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FIGURE 7: TWO MAPS PRODUCED FROM THE LEEDS HEAT PLANNING TOOL REPRESENTING TWO DISTINCT

DECISION CRITERIA SCENARIOS: 1) CONSIDERING ONLY TECHNO-ECONOMIC CRITERIA, 2) ADDING IN SOCIAL

CRITERIA
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3.4 Tool evaluation
Initial evaluation of the Leeds Heat Planning Tool was carried out with interviewees from an English

local authority. It was seen as offering a useful resource for the following reasons:

 It is useful to have all the data gathered together in one place, since to do this takes a lot of
staff time.

 It offers a way to consider how local authority work on tower blocks might be prioritised to
fit in with longer-term district heating development plans including commercial schemes.

 It gives explicit recognition of the mixed approach that needs to happen between schemes.
Mixed schemes (supplying domestic and non-domestic heat loads) are talked about in the
DECC heat strategy but at present there has been little detail developed about how to bring
this about.

It was felt the tool should be made fully online. This would make it quicker and easier to use and

would prevent downloading issues within local authority IT security systems. It would also enable

the visual mapping aspect of the tool to be integrated into the calculations to prevent lack of GIS

skills stopping users from accessing the tool. Based upon this recommendation, work is being

commissioned to develop the tool functionality in an online format.

Once the tool is functioning online a publicity action plan will be created to ensure that the

appropriate staff members in local authorities are aware of the resource. Key communication

channels will be used to publicise the tool including:

 National Energy Action

 The local government association

 The Centre for Sustainable Energy

 CHPA

 The London Fuel Poverty Hub

 Twitter

 Our website

3.4.1 Further work
There are two areas of further work which we feel would benefit the development of a quantitative

mapping tool to assist the mixed development approach in local authorities’ work.

1. The scope for analysis with the Leeds Heat Planning Tool has only been explored to a limited
extent within this research project, due to time scale restrictions. A full sensitivity analysis of
the tool, combined with analysis of real-life projects, would offer a greater understanding of
the most influential characteristics for successful district heating projects. This would offer
local authorities some validated weighting values to use within the tool during their planning
process.

2. During the interviews several stakeholders expressed a need for further functionality of a
tool to show the financial payback of a scheme in a particular area. Overcoming uncertainty
for financial investors was an important theme throughout the interviews. Alongside this,
there is a need to understand the levels of financial subsidy that might be required to enable
some of the less commercially-viable projects if a mixed development approach is not
achieved. This desired functionality could not be incorporated into the tool with the
methodology and data sets used here; however, this is clearly an area for further research.
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Section 4: Conclusions

4.1 Summary of work completed
The research project ‘Spatial mapping tools for district heating (DH): helping local authorities tackle

fuel poverty’ has delivered the following outputs:

 This report, which identifies a number of different approaches currently used to develop
district heating schemes and describes how the new Leeds Heat Planning Tool can help
identify district heating schemes that can reduce fuel poverty. The report also includes a set
of policy recommendations for both local and central government (see below).

 The Leeds Heat Planning Tool, which provides spatial mapping complete with a full dataset
for England and Wales has been developed. This will be hosted on a University of Leeds
website and will be made freely available to use online.

 A short video (to complement the report), which raises awareness of the benefits of district
heating for tackling fuel poverty and will be publicised via social media.

The findings from the work have already been shared with Leeds City Council and will be

disseminated to other interested local authorities, as well as a wider network of practitioners. In

addition, academic papers and conference presentations will be used to disseminate further the

findings from the stakeholder interviews in section 2, alongside information about the Leeds Heat

methodology and associated outputs from section 3. The results of this project will also feed into our

future research work on fuel poverty and district heating.

4.2. Policy recommendations
The current drive for development of district heating at both the national and local level offers

opportunities for transitioning to a low carbon and efficient energy system and tackling some of the

energy supply-side causes of fuel poverty. This research highlights the opportunities offered by a

mixed approach that combines early consideration of social criteria, alongside techno-economic and

governance issues, to achieve multiple objectives.

Based upon our findings, the following policy recommendations would support future mixed

development approaches to district heating:

Short-term:

 Planning tools, incorporating social criteria, should be used in the early stages of district
heating development to increase the visibility of fuel poverty objectives in decisions on
future heating systems. We recommend that local authorities include social criteria explicitly
in tender documents for heat mapping work, where fuel poverty is a key motivation.

 Social criteria should be included in the assessment criteria for HNDU funding, to allow and
encourage a mixed development approach.

 Spatial heat tools used in the assessment of district heating should be improved by moving
away from a focus on current heat demand as an input parameter in the domestic sector.
This can be problematic to assess in domestic properties where energy demand may
fluctuate due to fuel poverty or a change in energy efficiency levels. Instead, the viability of
district heating should be assessed using proxies that better reflect the underlying and
future demand, such as household density, housing type and age.
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Long-term:

 Options should be considered for adjustments to ECO funding to encourage a mixed
development approach to district heating. In the long term, encouragement of access to
both commercial and ECO funding would allow schemes to be less dependent on ECO
funding and make socially focused schemes possible.

 The role of an area-based approach to tackling fuel poverty should be encouraged to allow
strategic development of district in a wider number of areas including with mixed household
ownership (social and private housing). At present the DECC fuel poverty policy does not
consider district heating as a potential technology measure since it is not able to be targeted
at only those households in fuel poverty (Page 56, DECC, 2013e).

 There needs to be a stronger alignment between the strategies of the fuel poverty unit
within DECC and the Heat Network Development Unit. This would allow flexibility of policy
and funding support across the development timeline e.g. to allow funding support for
feasibility studies for social housing projects and conversely to allow capital funding to kick-
start projects with a more commercial focus where it was necessary.

 Funding support for district heating should be increased. 38% of the UK’s energy system
carbon emissions are from heat generation. Despite this, district heating has received little
government support compared to other low-carbon energy technologies, such as offshore-
wind or carbon capture and storage. Funding to support innovative business models and
schemes for district heating can bring substantial environmental, social and economic
benefits.

There is a strong ambition in local authorities to take a mixed approach to district heating

development, and to jointly contribute to the strategic goals of fuel poverty reduction, regeneration

and energy decarbonisation. This report has highlighted opportunities to support this work further

and enable achievement of a greater level of district heating deployment. With increased knowledge

and capacities in local authorities a mixed development approach can be achieved that will utilise

district heating for lower carbon and affordable heating.
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Section 5: Appendices

Appendix 1 — Existing tools to support local authorities
Recognition of the important role that local energy could potentially play in a future low carbon

energy system, particularly with regards to heat delivery, has led to the development of tools to

support deployment of local energy projects. There are a range of tools that have been developed

for use by local authorities; motivated by local authorities’ ideal position to facilitate both strategic

development of local energy and also development of individual projects. Mapping of heat demand

has been the focus of work with the express purpose of supporting identification of potential district

heat development sites, including the development of the DECC national heat map for England and a

toolkit to support local authorities develop their own heat demand map in Scotland. Other tools

consider a broader array of local energy options or take a higher level strategic approach. However,

to our knowledge, all of the existing tools relevant to district heating and local energy development

use techno-economic criteria and do not consider the implications of opportunities for fuel poverty

alleviation. The following section contains an overview of existing tools to support district heating

local energy development.

Heat demand mapping

DECC National Heat Map

The Department of Energy and Climate Change (DECC) commissioned the National Heat Map for

England in 2012 to assist modellers with the problem of estimating heat demand delivery (DECC,

2012c). The model is aimed for use by developers and planners looking for district heating

development sites, and to assist local authorities with energy master planning. It displays annual

heat demand and heat density per km2 down to an address-level, superimposed on a Google map

and satellite image. It considers buildings by sector (domestic, commercial, public and industrial) and

also displays existing CHP plants and thermal power stations to indicate potential to link up with

existing heat sources. The user can select a circle on the map, e.g. around a heat source, and the tool

will give an output of the heat demand within the selected area. This functionality will be improved

further in the future to allow selection of linear routes along which district heating piping might run

(DECC, 2013g).

The energy demand is disaggregated to address level from LSOA-level using factors such as floor

space, size, age, built-form, tenure, rurality and region. Display energy certificates are also used for

non-domestic buildings. The heat map is currently available for use as an online tool only. The data

set is also planned to be released for use by local authorities and their partners under the public

sector mapping agreement (Department for Communities and Local Government, 2010), which will

enable its integration with more detailed heat modelling analysis but at the time of writing this data

had not yet been released.

For those working with local authorities, the DECC National Heat Map data will provide a useful

resource for indicating heat demand density. However, seasonal variations in demand are not

reflected, only annual averages are given. The model is also only calculated for current heat demand

and therefore does not allow for analysis of potential improvements in energy efficiency of buildings

and corresponding changes in demand. In its current format it does not allow for consideration of

social objectives. However, a simple step of combining the model’s data with other data sets within
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geographical information systems (GIS) software would allow consideration of social factors and

other priorities of local authorities.

ETI tender

The Energy Technologies Institute3 (ETI) recently recognised that there was a need for more detailed

models to support strategic development of low carbon heating at a local level. In June 2013 it put

out a tender to develop and design a tool to assist the ETI with its work with local authorities on

determining the optimum contribution from each locality and the optimum role of local energy

supply networks (Energy Technologies Institute, 2013). At the time of writing this work has not

started, though its relevance to this project will be monitored.

Scottish Government heat mapping toolkit

The Scottish Government has taken a slightly different approach to support local authorities in their

work on low carbon heating. A standardised methodology for heat mapping has been developed to

enable every Scottish local authority to make use of the technique (Scottish Government, 2013a). By

standardising the methodology they are enabling easy sharing and comparisons for mapping results,

as well as development of maps that can be easily updated when improved data is available. The

tool is aimed for use by the Scottish Government to inform development of national policy; planning

authorities locally; housing associations and housing developers for finding heat sources; and

businesses that are looking to sell surplus heat energy. Fuel poverty is also explicitly considered

within the toolkit including recommendations to include fuel poverty data within the mapping and

to consider this within decision-making processes.

The toolkit is in the form of a heat map manual that is free to download from the Scottish

Government’s website (Scottish Government, 2013a). The manual includes information for

preparing a heat mapping project, such as software requirements, staff resources, senior

management support and project planning. It outlines the data requirements for a heat map and

where this data can be obtained and then has detailed instructions of the calculations and steps

required within GIS to map the heat demand and supply requirements. Finally, it advises on how to

disseminate the heat map information and how it can be used. To date maps have been developed

by Highlands (The Highland Council, n.b.), Perth & Kinross (Perth & Kinross Council, n.b.) and Fife

(Fife Council, n.b.) local authorities.

The toolkit is ideal for use by local authorities. It is written and designed using a detailed knowledge

of the governance and work practices of local authorities as well as the barriers they face to deliver

projects of this nature.

Tools for planning

CLUES

A tool for strategic energy planning within local authorities was developed by the academic research

project Challenging Lock-in through Urban Energy Systems (CLUES). CLUES is a research consortium

of 6 UK universities and partners from government, energy companies and trade associations. The

project reviewed the range of local energy options available to cities and the barriers to deploying

3
The Energy Technologies Institute (ETI) is a public-private partnership between the UK government and

global industries which “brings together projects that accelerate the development of affordable, clean, secure
technologies needed to help the UK meet its’ legally binding 2050 targets ENERGY TECHNOLOGIES INSTITUTE.
n.b. About the ETI [Online]. Available: http://www.eti.co.uk/about [Accessed 15.07.2013]..
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them. Its results were presented as a practical tool with the aim of supporting local authorities to

overcome energy system lock in to tackle the challenges of climate change, fuel poverty and energy

security.

The CLUES tool consists of a questionnaire to help local authorities to gain a high-level

understanding of their current strengths and weaknesses and identify areas in need of further

development. The questionnaire focused on drivers, barriers and capacities of an authority a simple

Excel spreadsheet helps users to display their results visually in an ‘energy triangle’ (Figure 8). Areas

with a low score indicated areas in need of work to be in a position for successful development of

local energy projects. The tool also includes scenarios for a low carbon 2050 considering how a

predominantly centralised energy system might look compared to a predominantly decentralised

system. The tool guides users on how to use scenario thinking to inform their present work.

FIGURE 8: THE 'ENERGY TRIANGLE' USED TO VISUALISE LOCAL AUTHORITY RESULTS OF THE CLUES
QUESTIONNAIRE (SHERRIFF ET AL., 2012)

The CLUES tool is clear and easy to understand, free to use, and could be completed in under an

hour. These are particularly important attributes for use by resource-strapped local authority staff. It

considers social factors within it, considering aspects such as energy-consumer perceptions of

technologies and strength of relationships between key stakeholder organisations. The tool also

explicitly focuses on the fuel poverty agenda as a potential driver for change. The tool is intended for

high-level strategic planning and therefore does not assist local authorities in the practical

development of specific projects. However, without the necessary capacities, drivers and navigation

of barriers then development of specific projects would be difficult.

Keirstead

Keirstead and Calderon (Keirstead and Calderon, 2012) take a consultative approach to develop tools

and models for local authorities which can identify specific sites with opportunities for development

as well as give a strategic overview of an area. In their work with Newcastle City Council they aim to

improve on an existing tool used by the council and a number of others in the North East, called

VantagePoint. The tool lacked some capabilities that the council required. In particular, it was not
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able to run criteria based scenarios to determine aspects such as the minimum cost scenarios, nor

was it able to represent seasonal or spatial variations in energy demand.

A consultation with the council revealed that there were key questions which affected the mitigation

policies in Newcastle:

 “What is the role of local renewable technologies within Newcastle’s retrofit strategy, i.e. as

part of the wider installation of mitigation technology measures in the existing building

stock?”

 ”What are the required build rates for domestic and commercial retrofits in Newcastle?”

(Keirstead and Calderon, 2012, p.225)

Keirstead and Calderon aimed to develop a model which answered these questions whilst also

exploring how new modelling practices inform the development of urban energy policy. Specifically

they aimed to look at the city in a spatially disaggregated way to inform a strategic energy plan. The

resulting model, named TURN (Technologies and Urban Resource Networks) takes energy service

demands for summer and winter and uses mixed-integer linear programming to minimise the cost of

the energy system, including capital and operating costs, whilst meeting carbon budgets. The model

can look over multiple decades to enable long-term strategic planning. The whole city energy system

is modelled but individual smaller areas are considered on top of this to enable more detailed spatial

analysis for planning of district heating and CHP use.

A sensitivity analysis of specific variables was carried out using multiple runs to gain a sense of which

factors were the most influential within the system. The model results offered insights about the

locations and scale of specific development opportunities as well as city-wide aspects such as the

importance of limiting electricity demand growth to 4% to enable deployment of the most efficient

and least expensive technology solutions.

The model is at a much higher resolution than other tools developed to support local authorities.

This brings with it limitations such as it is dependent on accurate data for both energy demand and

building stock, particularly for the small-area analyses where data discrepancies are not

compensated for over larger aggregated areas. It is also difficult to replicate such a detailed model

easily for other local authorities. Further to this there are still some important features, such as

technology lifetimes or accurate costing of heat networks, which could have significant impact on

project decision making. It also does not take into account social factors. However, with appropriate

support to use and interpret the model, this tool offers local authorities information about some of

the details about their local area that are missing from other tools.

PlanLoCal

Another tool relevant to the local energy agenda has been developed by the PlanLoCal project, run

by the Centre for Sustainable Energy (CSE). A set of tools has been created for community groups

wanting to get involved in local energy development. The project aims to support communities to

influence low carbon development and take advantage of the positive opportunities that can come

from tackling climate change. This includes developing the capacities to influence local planning

policy and to create community-owned low carbon energy projects to reap the financial and social

rewards directly.
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The project tools consist of webpages, resource packs and 47 short online videos that cover

information about the range of low carbon technology options; case studies of existing community

projects; advice on how to manage a community project; advice on consulting with the community;

funding sources and ways to re-invest the profits of projects.

The tools are free, clear and engaging, giving an overview of available options and where they are

best suited. They are aimed at the initial development stages of projects and clearly signpost where

groups can go to get more detailed advice for the more advanced stages of development. This type

of tool is aimed at development of individual, community-run local-energy projects rather than

giving a strategic view of how an area should be developed. It therefore does not link in directly with

local authority work, but supports another avenue for creating activity on local energy, including

district heating.
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Appendix 2 — Example of interview questions
Below is an example of the type of question we used to conduct the semi-structured interview. These

questions were tailored to the nature of the organisation and the type of activities they were involved in.

Chesshire-Lehmann Project

Interview with representative from the Scottish Government

12 Sept 2013

Background:

 Consent

 Aims of project

Questions:

1. Tell us about your role.

Motivations

2. What are the main motivations of the Scottish Government for facilitating DH project

development?

Modelling tools

3. What are your thoughts on use of modelling tools to support planning of district heating incl.

identification of suitable sites and/or feasibility studies?

 Is the use of modelling tools effective?

 What other support is needed for local authorities

4. What do you feel is lacking from existing modelling tools?

 Are there any data restrictions that you would like to see improved?

5. Do modelling tools play a role in enabling project financing?

Decision making criteria

6. What criteria are considered within the decision-making process for projects? (e.g. Minimising

capital investment, Carbon reduction targets, Timeframes, Cost effectiveness of measure, Social

criteria, What properties are targeted? Why certain areas?)

 Which criteria are the most influential?

7. How are assessment criteria determined?

 Politically?

 Nationally? / Individually by each local authority?

Resources

8. What resources (e.g. staff, tools, time) are available for development of district heating projects

in local authorities across Scotland?

 Are they seen as a priority?

Existing projects
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9. Where has activity with district heating taken place to date in Scotland?

 Who led / facilitated these projects?

 Who else was involved? (Partners? Funders?)

 How were they financed?

 Have they reduced energy bills for residents?

10. What are the barriers to developing district heating?

Thanks! Is there anything we haven’t covered that you feel is important?

Follow-up:

 Who should we talk to next? Contacts
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Appendix 3 — Data sources
TABLE 7: DETAILED DATA INFORMATION USED WITHIN THE LEEDS HEAT PLANNING TOOL

Data category Data source

Existing CHP plants DECC CHP database (CHPQA Programme, 2012)

Other heat sources User-added

Hospitals User-added

Swimming pools User-added

Other large heat demands User-added

Household density (number of households per km^2) Area of LSOA calculated using ArcGIS. Density calculated using the 'number of
households' from the census divided the area of the OA to give the number of
houses per km2 (Census Data, 2011a)

Flats, maisonettes or apartments (number) Census data - accommodation type by OA level (Census Data, 2011a)

Terraced households (number) Census data - accommodation type by OA level (Census Data, 2011a)

Social rented households (number) Census data - accommodation type by OA level (Census Data, 2011a)

Council owned social rented households (number) Census data - accommodation type by OA level (Census Data, 2011a)

Private rented households (number) Census data - accommodation type by OA level (Census Data, 2011a)

No central heating system (number of households) Census data at OA level of central heating (Census Data, 2011b)

No gas central heating (number of households) Census data at OA level of central heating (Census Data, 2011b)

Oil central heating (number of households) Census data at OA level of central heating (Census Data, 2011b)

Solid fuel central heating (e.g. wood, coal) (number of households) Census data at OA level of central heating (Census Data, 2011b)

Electric heating (including storage heaters) (number of households) Census data at LSOA level of central heating (Census Data, 2011b)

Off-gas households (Centre for Sustainable Energy) CSE website (Xoserve, 2013)

Fuel Poverty households 10% measure (number of households) DECC (DECC, 2013b)

Fuel Poverty households LIHC (number) DECC (DECC, 2013c)

Index of Multiple Deprivation Department for Communities and Local Government, 2010 data (Department
for Communities and Local Government, 2011)
Welsh Government 2011 data (Welsh Government, 2011)

Eligible for CSCO funding (ECO) DECC – Sourced from Centre for Sustainable Energy website (DECC, 2012a)
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Appendix 4 — Case study scenarios
TABLE 8: VARIABLES SELECTED FOR TWO SCENARIOS OF THE CASE STUDY CITY OF LEEDS

Scenario 1 – Techno-economic / governance data
only

Scenario 2 – Social criteria added in

Activate? Percentile
cut-off
point?

Individual
weighting

( -5 : 5)

Overall
weighting

%

Activate? Percentil
e cut-off
point?

Individual
weighting

( -5 : 5)

Overall
weighting

%

Existing CHP plants Yes n/a 2

63%

Yes n/a 2

96%

Other heat sources Yes n/a 2 Yes n/a 2

Hospitals Yes n/a 4 Yes n/a 4

Swimming pools Yes n/a 4 Yes n/a 4

Other large heat demands Yes n/a 4 Yes n/a 4

Household density (#households per km^2) Yes 0.9 5 Yes 0.9 5

Flats, maisonettes or apartments (number) Yes 0.9 2 Yes 0.9 2

Terraced households (number) Yes 0.9 2 Yes 0.9 2

Social rented households (number) Yes 0.9 3
3%

Yes 0.9 3
4%Council owned social rented households (number) No 0.9 2 No 0.9 2

Private rented households (number) Yes 0.9 -2 Yes 0.9 -2

No central heating system (number households) No 0.9 5

35%

No 0.9 5

0%

No gas central heating (number households ) No 0.9 5 Yes 0.9 5

Oil central heating (number households No 0.9 1 No 0.9 1
Solid fuel central heating (e.g. wood, coal) (number
households) No 0.9 1 No 0.9 1
Electric heating (including storage heaters) (number of
households) No 0.9 5 No 0.9 5
Off-gas households (Centre for Sustainable Energy) No 0.9 5 No 0.9 5

Fuel Poverty households 10% measure (number of households) No 0.8 2 No 0.8 2
Fuel Poverty households LIHC (number) No 0.8 2 Yes 0.8 2
Index of Multiple Deprivation No 0.8 2 Yes 0.8 2

Eligible for CSCO funding (ECO) No 0.8 5 Yes 0.8 5


