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1 Executive Summary 

 

CO2Sense has been commissioned by Settle Area Regeneration Team (StART) to develop a 10 year low carbon 

action plan, from 2012 to 2022 ( ‘Settle – The Sustainable Town’.  

 

This action plan has been funded by the Department of Energy and Climate Change through their ‘Local 

Energy Action Fund (LEAF)’ program. Through this funding, CO2Sense have also completed a feasibility study 

for Settle, assessing the potential for renewable energy installations. It is recommended that this is read and 

considered in conjunction with the findings of this document.  

 

StART has an ambition to make Settle a more sustainable town and this action plan is a template from which 

their vision of a low carbon community can be realised. This is not a prescription of how this should be done, 

but a tool kit which outlines the different options of how this ambition can be achieved. It also proposes 

targets which could enable StART to realise its ambition of making the community more sustainable. It is not 

an exhaustive list of measures, but rather a springboard for further discussion, research and action. 

 

For a community to become ‘low carbon’ they must be an active stakeholder in the process. For this reason, 

the emphasis within this low carbon action plan is placed on local people investing and gaining part or full 

ownership of potential renewable energy installations.  It is also an opportunity for local business, council or 

other public bodies to co(invest alongside the community ( forging stronger ties between the corporate and 

local public spheres. 

 

The document is broken down into four main sections: 

 

1. Energy benchmarking – How much energy does the community use now? 

2. Energy reduction – Can this energy demand by reduced and by how much? 

3. Renewable energy generation – What potential is there to develop renewable energy generation? 

4. How can this be achieved – What needs to be done to enable these changes? 

It is crucial for those involved to appreciate that there are no easy wins that can lead to a low carbon society. 

There are many steps that need to be taken and changes that are required. This report helps to define those 

steps and sets out an action plan towards a low carbon Settle.  

1.1 Energy benchmarking 

For the local community to be able to assess their progress towards a low carbon town, an energy demand 

benchmark must first be determined. CO2Sense have completed this baseline of current electrical and heat 

energy demand for Settle using published government figures. These can be seen in Table 1. Going forward, 

the community can use these annually published figures to monitor and evaluate their change and progress. 

 

 

 

Table 1 – Baseline summary 

 Electrical Heat 

Current annual domestic demand  12,536 MWh 41,515 MWh 

Potential annual domestic demand 
 (With 30% energy reduction) 

8,775 MWh 29,060 MWh 

Existing renewable energy generation 332 MWh 42 MWh 

Potential Renewable Energy Generation 823 MWh 4,019 MWh  

Existing percentage demand met by local renewables 2.6% 0.001% 

Potential percentage demand met by local renewables 9.5% 13.4% 

 

The total annual domestic electrical consumption has been found to be around 12,536 MWh and gas 

consumption is 41,515 MWh, both of which are higher than the UK averages for the number of households in 

the area.   

1.2 Energy reduction  

This low carbon action plan scrutinises how the current energy demand can be effectively reduced. This 

includes measures of upgrading the building fabric of the housing stock in Settle, alongside draught 

reduction, glazing upgrades and the installation of smart meters. 

 

This report has found that if 53% of the Settle housing stock was improved to meet the ‘super’ insulated 

scenario as described in Section 5, then a reduction of current heat demand of 30% could be achieved.  For 

electricity usage, a large number of reduction measures have been outlined and it is proposed that these 

could lead to a similar 30% reduction in electrical energy. 

 

By reducing the energy demand required by the community, through the energy efficiency measures 

suggested, the percentage of energy demand which could be met by renewable sources becomes much 

greater. 

1.3 Renewable energy generation 

The current estimated installed renewable energy generation in Settle is 2.6% for electricity and a negligible 

amount for heat.  

 

The corresponding report completed by CO2Sense, ‘Settle Renewable Energy Feasibility Study’ proposes that 

these figures could be increased, through additional medium scale installations to approximately 6.4% for 

electricity and 5.2% for heat generation (this assumes that energy reduction measures have been 

implemented).   
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A further scenario from this report looked at larger scale projects and included the installation of three large 

scale biomass installations and two 100kW solar PV arrays. This, alongside converting homes off the gas grid 

network to low carbon forms of heating, results in an additional uplift of energy demand met by renewables 

of 9.5% for electricity and 13.4% of heat. This scenario has been put forward as an ambitious target that StART 

should aim for. The projects are more difficult to achieve than those outlined within the feasibility study and 

are likely to experience more difficulties with planning and public objection. However by aiming high, StART is 

likely to deliver real change within Settle. 

 

This final scenario would see an installed capacity of 2,158kW, save 1,361 tonnes of CO2e emissions each year 

and have a capital cost of £2.6 million. Depending on technology, this capital cost is likely to be paid back 

within 5 to 10 years. 

 

These scenarios show that the potential levels of local renewable generation are relatively low compared to 

the levels of energy usage within Settle.  This is due to a number of constraints, in particular those of planning 

and visual impact. The proximity of the National park around Settle itself also forms a barrier to large scale 

developments which could encroach into this protected area. 

 

This highlights that whilst local generation can make a contribution, support for large(scale, national projects 

is essential in decarbonising the UK grid. However, local generation has a key part to play and the 

percentage contribution will increase as more energy efficiency measures are implemented. 

1.4 How can this be achieved 

Throughout the document, at the end of each appropriate section, there are recommendations and next steps 

to assist the community to meet the objectives of this report 

 

This report has many key findings that can be implemented by the community to make the move towards a 

low carbon town. The area has many older buildings and it is difficult and expensive to make improvements 

and reduce the energy consumed to heat them. There are currently subsidised insulation and energy 

efficiency products available; however the main change will come with the implementations of the 

Government’s ‘Green Deal’ which is currently being formulated. A key priority of StART is to keep up to date 

with the ‘Green Deal’ announcements and ensure that the local community is in a position to take advantage 

of these. 

 

The Government is also currently subsidising renewable energy installations through the Feed in Tariff and the 

Renewable Heat Incentive. This makes renewable installations financially attractive for investors with projects 

offering short paybacks and good return on investments. It is recommended that the community takes 

advantage of the current financial incentives and progresses with projects while these subsidies are 

favourable. 

 

Although this report has been structured as a 10 year action plan, it would be beneficial for the community to 

achieve these aims well before the end of the 10 year duration. With strong cooperation from the local council, 

businesses and other interested parties the community could enable these changes within a shorter 

timeframe. 

 

Without community stakeholders onboard, creating a low carbon town will be a much more difficult task. 

Through programmes such as LEAF, the Government are helping communities to kick start engagement in the 

low carbon agenda. StART, with the help of the work completed through LEAF, can start to drive this grass 

roots change forward and achieve a more sustainable town for Settle.  
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2 Introduction 

2.1 Background 

To limit the effects of climate change and restrict global temperature rise to 20C there is currently an urgent 

need to reduce Greenhouse Gas (GHG) emissions. In 2008 the UK Climate Change Act set legally binding 

targets for the UK to reduce GHG emissions by at least 80% by 2050, set against a 1990 baseline. 

 

It is now understood that our current lifestyle of high energy consumption is environmentally unsustainable. 

There is a drive both from the Government and local communities to re(evaluate and redress this balance.  

This gives an opportunity to reconsider some of the fundamental lifestyle choices we have previously made, 

and align these with a more environmentally sensitive path that will benefit us now and the generations to 

follow.  

2.2 StART 

StART (Settle Area Regeneration Team) was set up by a group of motivated local people, supported by local 

agencies, after the outbreak of Foot and Mouth Disease in the Yorkshire Dales. The aim was to provide a 

platform through which people could ‘kick start’ their sustainable ideas into realisable projects. StART works 

with the whole community through schools, health centres, churches, the market, businesses and other 

voluntary organisations.  

 

StART’s vision is to create a hub of activity promoting energy efficiency and renewable energy in Settle. Its aims 

are to reduce energy consumption, investigate renewable energy options, become an eco(friendly community 

and produce low carbon ideas that benefit local people. This project ‘Settle – The Sustainable Town’ has been 

undertaken to assist StART in meeting these goals. 

 

With StART’s support, local community groups have already begun to take a pro(active role towards their 

primary aim of becoming a sustainable town. Settle Hydro, a community organisation, has installed a hydro(

electric power plant on the River Ribble which runs through the town. This has been an outstanding feat in 

community achievement and was named the best community project by Climate Week 2011.  

2.3 Aim of the report 

This low carbon action plan outlines a 10 year strategy to support delivery of the StART vision. It has been 

formulated by CO2Sense with close involvement from StART and is designed to guide them through the 

transition to a sustainable, low carbon future.  

 

The key aim of this report is to provide the following advice and direction to StART: 

1. Energy benchmarking – How much energy does the community use now? 

2. Energy reduction – Can this demand by reduced and by how much? 

3. Renewable energy generation – What potential is there to develop renewable energy generation? 

4. How can this be achieved – What needs to be done to enable these changes? 

These aims fit within a low carbon process of change which engages and involves the local council and 

community throughout.  An outline of the process put forward in this plan is shown in Figure 1. 

 

Figure 1 – Low carbon plan development process 

2.4  Methodology 

This low carbon action plan has been broken down into sections to help understand the current energy 

demand of the area, how this can be reduced and then evaluate what percentage of this unavoidable 

demand can be met by renewable energy. These points are highlighted below and follow the overall process 

in Figure 1: 

    
 

At the end of each relevant section there are conclusions and recommendations for next steps. The 

suggestions made in this low carbon plan should undergo further investigation and public consultation and 

are seen as a springboard for discussion, further research and action.   
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3 Overview of Settle 

Settle is a small, rural market town on the edge of the Yorkshire Dales National Park. Located at the foot of 

Malham Moor, much of Settle is designated a conservation area, and many buildings are Grade II listed.  

Throughout this report, the “Settle area” is defined as the area comprised of Giggleswick, Langcliffe and Settle 

census areas.  The Settle area is shown in Figure 2 and Figure 3. 

 

Settle’s town centre has a market place, with a weekly market, which is surrounded by small, long standing, 

local businesses. . . . The River Ribble flows through Settle and the community harness the river’s energy with a 

50kW Archimedes screw turbine. Settle has a thriving local community, with a growing determination to 

improve the sustainability of local energy consumption.  

 

According to the 2001 census the local demographic is of an aging population with 44% of the residents over 

50. Average unemployment is lower than the national average, with a greater proportion of people employed 

in skilled trades, process plant and machine operatives and elementary occupations. The population of the 

districts studied is approximately 5,538 with an approximate area of 17,606 hectares. This gives a very low 

population density. The highest area of population density is Langcliffe, which contains the main body of Settle 

town. 

 

With approximately 85% of homes privately owned and a large portion considered ‘hard(to(treat’, there is a 

clear need to support home owners in reducing the energy demand of their homes.  

 

StART’s vision for the area is based on the values of community, sustainability and enterprise. StART brings 

together local residents, businesses, community and other local bodies to develop a range of activities that 

will provide economic, social and environmental benefit. StART will harness local skills, creativity and energy to 

create a sustainable, successful future for the community and its wider region. This could bring improved 

living standards to its community through reduction of energy bills and gaining revenue streams from 

renewable developments to further invest in the community.  

 

 

 

 

 

 

 

 
Figure 2 ( Settle Location map (bing maps) 

 

 
 

Figure 3 – Google image of the Settle area (bing maps) 
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4 Settle area energy assessment

Prior to assessing the potential renewable energy 

current electrical and heat demand must be consider

Settle area to build up a picture of what proportion of this demand can be reduced through energy efficiency 

measures and what percentage of this reduced demand could then be met by

technologies.  

 

This base line of existing energy use should also be used to assess the progress of Settle in becoming a low 

carbon town. 

4.1 Energy consumption data

The current energy demand in 

data obtained from the Department of Energy and Climate Change 

and non(domestic consumption of electricity and gas

evaluated. The data is classified into different spatial areas according to census geographies.

 

• Census output area (COA) 

• Lower layer super output area (LLSOA) 

• Middle layer output area (MLSOA) 

Data for domestic MLSOA level is available from 

available for domestic gas and electricity usage for 2008 and 2009. The three LLSOA ar

low carbon plan are shown in Figure 
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measures and what percentage of this reduced demand could then be met by
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Energy consumption data  

The current energy demand in the Settle area has been determined using electricity and gas consumption 

he Department of Energy and Climate Change (DECC). This is published for 

domestic consumption of electricity and gas. In this report only the domestic data has been 

is classified into different spatial areas according to census geographies.

(COA) ( A census output area is a grouping of approximately 115 dwellings
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Data for domestic MLSOA level is available from 2005; however the more detailed LLSOA data is only 

available for domestic gas and electricity usage for 2008 and 2009. The three LLSOA ar

Figure 4 with the population and areas defined in 

Figure 4 ( Parishes of the Settle area (neighbourhood statistics)

 

in the area a detailed estimate of the 

ken down the energy use of the 

to build up a picture of what proportion of this demand can be reduced through energy efficiency 
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This base line of existing energy use should also be used to assess the progress of Settle in becoming a low 
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. This is published for both domestic 

. In this report only the domestic data has been 

is classified into different spatial areas according to census geographies. 

A census output area is a grouping of approximately 115 dwellings 
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however the more detailed LLSOA data is only 

available for domestic gas and electricity usage for 2008 and 2009. The three LLSOA areas considered in this 

with the population and areas defined in Table 2. 
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Table 2 ( Census output data (2001) for the Settle area

LLSOA Name Area name Population

Craven 003B Giggleswick 2,148

Craven 003C Langcliffe 1,924

Craven 003D Settle 1,466

Total Settle area 5,538

 Electrical consumption within the Settle area

The total electrical consumption of the LLSOA areas for 2009 can be reviewed in 

consumption of over 12,500MWh. The data provides S

annual electricity demand to assess if the energy efficiency measures implemented are effective at reducing 

their overall energy demand. 

Table 3 – Electrical consumption data for the Settle area, 2009 

LLSOA name Ward Domestic Electrical consumption, kWh

Craven 003B Giggleswick 

Craven 003C Langcliffe 

Craven 003D Settle 

Total 0 

5 shows the reported electrical consumption for the areas defined

seen that the electrical energy consumption remains largely the same 

Figure 5 –Total domestic electrical consumption for the Settle area (DECC

Figure 6  reflects the number of electricity meters recorded for the area, alongside the 
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Census output data (2001) for the Settle area 

Population Area (hectares) Households 

2,148 10,232 770 

1,924 1,093 922 

1,466 6,281 630 

5,538 17,606 2,322 

within the Settle area 

areas for 2009 can be reviewed in Table 3. This shows a tota

data provides StART with a baseline from which they can evaluate their 

to assess if the energy efficiency measures implemented are effective at reducing 

Electrical consumption data for the Settle area, 2009 (DECC) 

Domestic Electrical consumption, kWh 

4,758,216 

4,423,494 

3,353,919 

12,535,630 

electrical consumption for the areas defined in both 2008 and 2009. It can be 

largely the same in both years for each area.  

 
Total domestic electrical consumption for the Settle area (DECC) 
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represents households that use electri

that the total number of meters in 

to the number of holiday cottages or properties with outbuildings in the area.

Figure 6 

Figure 7 depicts the average annual electrical consumption per household for the Settle area and the UK. It 

can be seen that the households that use economy 7 for 

than those on ordinary meters and the UK

lower consumption than the UK

carbon intensive. A great effort should be made to replace existing ele

carbon alternative. 
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4.1.2 Gas consumption within 
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ts households that use electric storage heaters to meet their heating

the total number of meters in the area is higher than the total number of households.  

to the number of holiday cottages or properties with outbuildings in the area. 

 – Number of electricity meters in the Settle area, 2009 (DECC)

the average annual electrical consumption per household for the Settle area and the UK. It 

useholds that use economy 7 for heating have a much greater average consumption 

eters and the UK average. The Settle residents that have ordinary meters have a 

consumption than the UK average. Heating homes using electricity can be

carbon intensive. A great effort should be made to replace existing electric heating systems with a lower 

Figure 7 – Average electrical consumption for Settle area (DECC)
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band, while

modern and better insulated buildings in the Langcliffe parish which covers the largest density of housing in 

the area.

Economy 7 meters

Ordinary electric 
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Households

Ordinary meter

Economy 7 meter

UK average 

Table 4 – Gas consumption data for Settle area, 2009 

LLSOA nameLLSOA nameLLSOA nameLLSOA name    WardWardWardWard    Domestic gas consumption, kWhDomestic gas consumption, kWhDomestic gas consumption, kWhDomestic gas consumption, kWh
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Craven 003DCraven 003DCraven 003DCraven 003D    Settle 

TotalTotalTotalTotal    ( 

The total gas consumption for the Settle areas is depicted in 

there is a reduction in consumption from 2008 to 2009 

uptake of energy efficiency measures however this could

It should be noted that the winter of 2009 was more severe than the previous year so milder temperatures 

may not be the reason for this drop in energy use.  

compared to 2008 this would lead to less demand for space heating

Figure 8 –Total domestic gas consumption for 

The average UK house consumes approximately 16,500

each year. Figure 9 shows that the average gas consumption 

while Langcliffe has consumption under the UK average. 
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the area. 
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Gas consumption data for Settle area, 2009 (DECC) 

Domestic gas consumption, kWhDomestic gas consumption, kWhDomestic gas consumption, kWhDomestic gas consumption, kWh    

9,273,969 

16,437,524 

7,202,584 

32,914,077 

s is depicted in Figure 8 for 2008 and 2009. It can be seen that 

from 2008 to 2009 across all three areas. This may be due to increased 

this could also be due to weather patterns. 

the winter of 2009 was more severe than the previous year so milder temperatures 

 Nevertheless if 2009 had a milder autumn and spring 

would lead to less demand for space heating at the beginning and end of winter. 

 
Total domestic gas consumption for the Settle areas (DECC) 

500 – 20,000kWh of energy for heating and hot water 
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under the UK average. This could be representative of the more 

modern and better insulated buildings in the Langcliffe parish which covers the largest density of housing in 

 
consumption per meter for Settle areas (DECC) 

Langcliffe Settle

2008

2009

Langcliffe Settle

2008

2009

Page 7   

. It can be seen that 

his may be due to increased 

the winter of 2009 was more severe than the previous year so milder temperatures 

ilder autumn and spring 

at the beginning and end of winter.  

kWh of energy for heating and hot water 

within the average 

This could be representative of the more 

modern and better insulated buildings in the Langcliffe parish which covers the largest density of housing in 



 

 

Settle – The sustainable town 

 

 

4.1.3 Households off the gas

The data in Table 5 can be used to make a calculation

build a profile of energy use in 

meters subtracted from the number of households will give an indication of the number of households off the 

gas(grid. This shows that there are at least 284 households off the gas

households in the Settle area.   

 

Ward Population 

Giggleswick 2,148 

Langcliffe 1,924 

Settle 1,466 

Total  5,538 

 

Table 6 shows the approximate number of households off the gas grid multiplied by the average gas 

consumption for the Settle area. This gives an ap

the gas grid. 

 

Table 

Approximate heat demand for dwellings off the gas grid in Settle

Households off the gas grid

Average approximated energy consumption per household (accounting for less 

efficient heating method than gas boilers), kWh

Heat consumption for households off the gas grid, kWh

 

Table 7 gives a breakdown of the energy used for space heating in the Settle area

Table 5 and Table 6. For properties off the gas grid, it has been assumed that they use a mix of solid

and Oil to meet their space heating needs.

 

The electrical and gas consumption are those reported by DECC, and the LPG, Oil and solid fuel energy use 

has been estimated according to the method above. Although this is an approximated method, it g

indication of the number of properties off the gas grid and their energy use. It has been assumed that half the 

properties off the gas grid will utilise oil for heating, the remaining half will be a mix of LPG and solid fuel. 

 

A more definitive assessment of fuel used in those areas off the gas

to build up a more detailed profile of energy consumption in the area.

 

 

Households off the gas(grid 

can be used to make a calculation of the numbers of households off the gas

build a profile of energy use in the Settle area. It has been assumed that the number of 

meters subtracted from the number of households will give an indication of the number of households off the 

This shows that there are at least 284 households off the gas(grid, which is nearly 20% of

 

Table 5 – Census output data for the Settle area 

Households Gas meters Economy 7 

770 443 171 

922 1,055 244 

630 388 114 

2,322 1,886 529 

shows the approximate number of households off the gas grid multiplied by the average gas 

r the Settle area. This gives an approximate estimate of the heat consumption of houses off 

Table 6 – Total heat energy demand for the Settle area

Approximate heat demand for dwellings off the gas grid in Settle

Households off the gas grid 

e approximated energy consumption per household (accounting for less 

efficient heating method than gas boilers), kWh 

Heat consumption for households off the gas grid, kWh 

es a breakdown of the energy used for space heating in the Settle area

. For properties off the gas grid, it has been assumed that they use a mix of solid

meet their space heating needs. 

The electrical and gas consumption are those reported by DECC, and the LPG, Oil and solid fuel energy use 

has been estimated according to the method above. Although this is an approximated method, it g

indication of the number of properties off the gas grid and their energy use. It has been assumed that half the 

properties off the gas grid will utilise oil for heating, the remaining half will be a mix of LPG and solid fuel. 

of fuel used in those areas off the gas(grid could be undertaken through StART 

to build up a more detailed profile of energy consumption in the area. 

 

of the numbers of households off the gas(grid and 

en assumed that the number of gas and economy 7 

meters subtracted from the number of households will give an indication of the number of households off the 

grid, which is nearly 20% of the 

Households off the gas grid 

156 

( 

128 

284 

shows the approximate number of households off the gas grid multiplied by the average gas 

estimate of the heat consumption of houses off 

the Settle area 

Approximate heat demand for dwellings off the gas grid in Settle 

284 

e approximated energy consumption per household (accounting for less 
18,360 x 1.3 = 23,868 

6,778,512 

es a breakdown of the energy used for space heating in the Settle area using the calculations from 

. For properties off the gas grid, it has been assumed that they use a mix of solid fuel, LPG 

The electrical and gas consumption are those reported by DECC, and the LPG, Oil and solid fuel energy use 

has been estimated according to the method above. Although this is an approximated method, it gives an 

indication of the number of properties off the gas grid and their energy use. It has been assumed that half the 

properties off the gas grid will utilise oil for heating, the remaining half will be a mix of LPG and solid fuel.  

ld be undertaken through StART 

Type of energy consumed in 

Electricity economy 7

 

The energy 

Settle area

heating 

Settle area

average.

 

4.1.4 

The overall

cooking. 

large consumption of energy for hot water, but the relatively small share used for cooking. This h

importance of also targeting hot water consumption in the home and initiating energy saving measures to 

reduce this demand.

Table 7 – Total heat demand broken down into energy source and CO

Type of energy consumed in 

the Settle area 

Energy consumed within the 

Settle area

Electricity economy 7 1,793,679.90 

Gas 32,914,077

LPG 2,899,653

Oil 5,799,306

Solid fuel 2,899,653

Total 41,514,953

The energy consumed for space heating, by fuel type

Settle area has a larger percentage of people using

heating is the lowest carbon intensity method of heating from 

Settle area will have greater CO2e emissions to meet its space heating requirements than the nat

average. 

   Settle     

Figure 10 – Average percentage domestic heat  consumption by end use

 Domestic energy use 

overall energy demand of each dwelling includes

cooking. Figure 11 shows the percentage of domestic energy consumption by end use. This highlights the 

large consumption of energy for hot water, but the relatively small share used for cooking. This h

importance of also targeting hot water consumption in the home and initiating energy saving measures to 

reduce this demand. 

Figure 11 ( Percentage domestic energy consumption by end use, 2008

57.6%23.6%

2.9% 15.9%

demand broken down into energy source and CO2e emissions 

Energy consumed within the 

Settle area 

% of energy 

demand 

CO2e emissions, 

tonnes

1,793,679.90  4.32  941.68 

32,914,077 79.28  6,056

2,899,653 6.98  876

5,799,306 13.97  1,819

2,899,653 6.98  1,212

41,514,953 100% 9,963

by fuel type, is demonstrated in Figure 10. It can be seen that 

has a larger percentage of people using non(gas heating than the national average. As gas 

heating from these technologies, it can be assumed

meet its space heating requirements than the nat

              UK 

ercentage domestic heat  consumption by end use  

includes energy consumption for space heating, hot water and 

shows the percentage of domestic energy consumption by end use. This highlights the 

large consumption of energy for hot water, but the relatively small share used for cooking. This highlights the 

importance of also targeting hot water consumption in the home and initiating energy saving measures to 

 
Percentage domestic energy consumption by end use, 2008 (DECC).  

57.6%

Space heating

Water

Cooking

Lighting and 
Appliances
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4.1.5 Historic energy trends

The historic domestic electrical and gas consumption figures are not defined in the smaller 

areas, as above, but rather the larger 

 

 

The historic energy demands are 

electrical consumption of 5.6% an

energy efficiency measures and shows the importance of monitoring this benchmark data.

 

 

y trends 

The historic domestic electrical and gas consumption figures are not defined in the smaller 

areas, as above, but rather the larger MLSOA area denoted as Craven 003, as seen in 

Figure 12 – MLSOA area ,Craven 003 (bing maps) 

The historic energy demands are depicted in Figure 13. This demonstrates that there is an overall decrease in 

electrical consumption of 5.6% and gas consumption of 12% in 5 years. This could be due to an uptake in 

energy efficiency measures and shows the importance of monitoring this benchmark data.

 

The historic domestic electrical and gas consumption figures are not defined in the smaller LLSOA parish 

area denoted as Craven 003, as seen in Figure 12  

 
 

that there is an overall decrease in 

d gas consumption of 12% in 5 years. This could be due to an uptake in 

energy efficiency measures and shows the importance of monitoring this benchmark data. 

 

4.1.6 

DECC have a

heat use according to different sectors. The Craven 003 area can be reviewed in 

the largest user of heat is the domestic market, with a demand of 26MW. This emphasises the 

consumption of energy for domestic heating

This shows

this sector the overall demand for the area could be effectively reduced.

 

Figure 13  – Historical domestic energy consumption in Craven 003 ar

 Peak demand capacity  

DECC have an online tool to analyse the heat loads of 

heat use according to different sectors. The Craven 003 area can be reviewed in 

the largest user of heat is the domestic market, with a demand of 26MW. This emphasises the 

consumption of energy for domestic heating in the area

This shows StART that the biggest target area is the domestic sector and by reducing the energy demand in 

this sector the overall demand for the area could be effectively reduced.

Table 8 – Heat demand by sector for area Craven 003

Sector name 

Communications and Transport 

Commercial offices 

Domestic 

Education 

Government Buildings 

Hotels 

Health 

Other 

Small Industrial 

Retail 

Sports and Leisure 

Warehouses 

Total 

0

20,000,000

40,000,000

60,000,000

80,000,000

2005 2006 2007

kW
h

kW
h

kW
h

kW
h

  
Historical domestic energy consumption in Craven 003 area  

tool to analyse the heat loads of areas in the UK. This tool breaks down the demand for 

heat use according to different sectors. The Craven 003 area can be reviewed in Table 8. It can be seen that 

the largest user of heat is the domestic market, with a demand of 26MW. This emphasises the dominance of 

in the area. The second largest user is the small industrial sector. 

StART that the biggest target area is the domestic sector and by reducing the energy demand in 

this sector the overall demand for the area could be effectively reduced. 

Heat demand by sector for area Craven 003 

 

Total,  kW Percentage, % 

12 0.01 

118 0.4 

26,032 83.6 

815 2.6 

113 0.4 

636 2.0 

140 0.4 

190 0.6 

1,827 5.9 

627 2.0 

86 0.3 

549 1.8 

31,145  

2008 2009

Total domestic gas 
consumption

Total domestic  
electricty 
consumption
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. It can be seen that 

dominance of 
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StART that the biggest target area is the domestic sector and by reducing the energy demand in 



 

 

 

Settle – The sustainable town  Page 10   

 

 

4.1.7 Conclusion ( energy benchmarking 

This section builds up a picture of the energy usage of the area. It has been found that in Langcliffe, 

Giggleswick and Settle the total domestic electrical consumption is 12,535,630kWh and the total domestic 

heat consumption is 41,514,953kWh. To meet the heat demand requires a heating load of 31MW. 

 

The data used in this report is collated by DECC and can be used in the future to monitor the progress of 

energy reduction measures and the achievement of goals and targets set by the community. This benchmark 

can be used as a starting to point to evaluate successive year’s energy demand. It has already been seen that 

there is a downward trend in gas and electrical consumption over the last 5 years, this trend should be 

monitored and measured to assess progress.  

 

The energy benchmarking for the three areas of Langcliffe, Giggleswick and Settle could be separated and 

evaluated in isolation, with renewable energy targets for smaller areas.  

 

The average energy consumption of Settle households mostly falls below the national average, however this 

is not a good way to benchmark energy consumption as the nation’s average is too broad an indicator to be 

used for comparison with such a small area. Therefore it is advised that the total energy consumption for the 

area and a year on year target decrease of this total will be a better indicator of successful energy efficiency 

measures uptake. 

 

It has been approximated that 20% of the households heat their homes with fuels other than gas. Solid fuel, 

oil and electricity are vey carbon intensive methods of meeting space heating requirements. It should be a 

priority to identify homes that are off the gas(grid and inform those householders on how they can upgrade 

their heating systems to a less carbon intensive method of heating.  

 

Nearly 84% of the heat demand required for the area is for domestic use. The responsibility to reduce this 

energy consumption falls to the hands of the heat users; the householders themselves. If individuals address 

their own heat demand and reduced their energy consumption then the heat demand and the CO2e 

emissions created from heating the homes in the Settle area will be greatly reduced. The methods to 

effectively reduce heat demand are discussed in the ‘Power down’ chapter.  

 

The recommended next steps on this energy benchmarking section are highlighted in the blue box. 

     

Next steps  

 
1) Evaluating the baseline demand of the area is crucial in understanding the 

current energy demand and how the consumption of energy is changing.    

2) The energy demand for the area could be reassessed by the energy 

champions each year, using the DECC MLSOA and LLSOA data to determine if 

the energy reduction measures implemented are making an impact.    

3) If these measures are failing to make an impact than a revision of the methods 

for encouraging people to uptake energy reduction measures must be 

considered.    

4) Publish any changes, findings or progress on the StART website to facilitate 

understanding and knowledge sharing.    

5) Promote the website and further studies to encourage the community to take 

action and make changes to their buildings and behavior.    
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4.2 Energy audits of typical dwellings in the Settle area. 

Five typical buildings in Settle were audited to understand their energy use, determine an energy benchmark 

and identify opportunities for energy saving measures. These measures could then be rolled out across 

similar buildings in the area. In addition, CO2Sense audited a local community building, Victoria Hall. This 

section outlines the results from these studies looking at typical energy demand and building construction 

type.   

4.2.1 Typical dwellings in the Settle area 

Determining the type of dwellings is important in order to assess which potential insulation measures may be 

suitable for different building types and the potential financial and energy savings which could be achieved. 

Table 9 defines the current building stock within Settle, according to Ward profile data. 

 

Table 9  ( Percentage of households by dwelling type in the Settle area 

 

Number of households 1551155115511551 

 Dwelling type % 

Detached 21.68 

Semi(detached 27.64 

Terraced (including end(terrace) 36.41 

Purpose built block of flats 6.02 

Converted or shared house 4.15 

Residence within Commercial building 3.27 

Caravan or mobile structure 0.82 

 

CO2Sense visited the Settle area and undertook a visual inspection of the properties in Settle town. The 

majority of buildings in Settle are historic (circa 19th Century). The wall construction of the buildings was not 

confirmed, however given the age of the majority of properties, CO2Sense estimate that many of the buildings 

are solid wall construction.  

4.2.2 Energy audits 

Bradford Environmental Action Trust (BEAT) has undertaken five audits of typical domestic properties in Settle.  

These were identified on the basis of: 

• Representing “typical” building sizes and construction; and   

• Availability of buildings.   

The most common type of buildings was found to be semi detached or terraced properties although there 

were a wide range of other building types present.  BEAT was constrained by willing participants and time as 

to their choice of buildings to audit.   

 

The audits evaluated the following types of building: 

• 2 storey Detached (3 bed) 

• 2 storey Mid Terrace (2 bed) 

• 3 storey semi detached (4 bed) 

• 3 storey semi detached (3 bed) 

• Holiday cottage (12 bed) 

 

Many of the buildings in Settle were identified as ‘Hard to Treat’. A ‘hard(to(treat’ dwelling is a building of a 

construction type that can’t be easily modified in order to reduce its heat loss. As an added complication, 

many buildings fall into the conservation area or are listed which adds additional restrictions onto the energy 

saving measures that can be implemented. 

4.2.3 Energy demands of the buildings 

The results of the energy audits from the buildings detailed above are provided in Table 10.  The buildings 

audited varied between spending £728/yr and £1,354/yr on energy, dependent on building type and size.  

This excludes the holiday cottage which does not reflect a typical domestic property, but is useful to consider 

separately as there are potentially a number of similar cottages in the study area. 

 

Table 10: Summary of domestic energy consumption: BEAT (2012) 

Type of buildings 
Floor 

area, m2 
Energy use 

Consumption Cost Carbon Consumption 

kWh £ Kg/CO2 kWh/m2 

4 bed 3 storey semi detached 140 
Total Gas 17,893 781 3,317 128 

Total Electricity 2,587 425 1,393 18 

2 bed 2 storey mid terrace 60 
Total Gas 10,063 438 1,862 168 

Total Electricity 2,174 290 1,167 36 

3 bed 3 storey semi detached 120 
Total Gas 30,065 1,032 5,562 251 

Total Electricity 1,984 240 1,065 17 

3 bed 2 storey detached 100 
Total Gas 25,660 846 4,747 257 

Total Electricity 3,762 508 2,020 38 

12 bed holiday cottage 360 
Total Gas 116,185 3,832 21,494 323 

Total Electricity 10,125 1,042 5,437 28 

 

In Table 10 a calculation has been done to show the energy consumption per m2 of floor area of the dwelling. 

This is a good way to look at energy demand as it means different buildings can be compared and an 

achievable benchmark can be set for residents to work towards. 

 

It can be seen that the ‘three(bed three(story semi(detached’ and the ‘three(bed detached’ properties have 

the largest energy consumption, much greater than the national average of between 16,500 – 20,500kWh. 

This is likely to be due to their use as family homes for large families, along with the lack of cavity wall and loft 

insulation.  
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Table 11 shows the energy demand for dwellings according to the Building Research Establishment (BRE). This 

gives average space heating demands for buildings with 150mm of loft insulation and cavity wall insulation, 

where appropriate. It can be seen that most of the Settle area dwellings have a higher energy use per m2 

than the dwellings described by BRE.  

 

Table 11– BRE Space Heating demand  

 Floor area, m2 
Space Heating demand  

Cavity wall, kWh Solid Wall, kWh Per kWh/ m2 

Mid0terrace 63 ( 7961 123.3 

Semi0detached 89 9674 ( 108.6 

Bungalow 67 7786 ( 116.2 

Detached 120 16944 ( 141.2 

(DECC, 2010, p.85) 

Table 12 further demonstrates the energy consumption of dwellings with varied degrees of energy efficiency 

measures. The example of a semi(detached home pre and post improvements shows the significant 

reductions in energy consumption that can be achieved by upgrading the building fabric. 

 

Table 12– Space Heating demand of typical dwellings 

Type of dwelling kWh/m2    

Pre0improvements semi0detached residence 160 

Post0improvements semi0detached residence 54 

A typical retrofitted building 30 

A German Passive house 15 

(Mackay (2008), ZCB (2011) 

 

Therefore, although the heat demand for buildings in the Settle area will vary according to the building type 

and size, an assessment can be made by dividing the annual heat consumption by the floor area to give the 

kWh/m2. The building can then be compared to the benchmarks provided in Table 11 and Table 12 and will 

demonstrate the effectiveness of the energy efficiency measures installed.  

  

These tables show a clear difference in energy usage between a building with energy reduction measures 

and a building that has not been upgraded. Using the example in Table 12 further demonstrates the energy 

consumption of dwellings with varied degrees of energy efficiency measures. The example of a semi(

detached home pre and post improvements shows the significant reductions in energy consumption that can 

be achieved by upgrading the building fabric. 

 

Table 12 of a Semi(detached dwelling, the energy demand is reduced by two thirds post improvements. 

 

4.2.4 Community Buildings 

CO2Sense has also undertaken an energy audit of Victoria Hall (a community building in Settle).  The 

summary of Victoria Hall’s energy consumption can be reviewed in Table 13. The corresponding energy audit 

undertaken by CO2Sense should be reviewed for suggestions on reducing the energy consumption of Victoria 

Hall. Recommendations made within the energy audit could also be appropriate for other community 

buildings and further investigation into their energy consumption could be undertaken by the local energy 

champions. 

 

Table 13: Summary of Community Buildings Energy Use 

Type of buildings Energy use 
Consumption Cost Carbon 

kWh £ Kg/CO2 

Victoria Hall, 

2 storey community building 

Total Gas 65,646 2,606 12,100 

Total Electricity 21,125 2,309 11,500 

 

4.2.5 Conclusion – energy audits of typical dwellings in Settle 

It has been evaluated that many of the dwellings in the Settle area fall into the ‘Hard(to(treat’ category. This 

means that reducing their energy demand is more of a challenge compared to a modern building. This can 

be seen from the annual energy consumption evaluated per m2 compared to the BRE national averages. For 

example the detached house in Settle has an average heating demand of 257m2/kWh compared to 

141m2/kWh for the national average.  

 

A key target needs to be those properties identified as off the gas grid and in particular those on Economy 7. 

Converting these properties to renewable sources of energy such as heat pumps or biomass will lead to large 

energy reductions. 

 

Whilst reducing the heat demand of the housing stock in Settle may be a challenge, this means that there are 

potentially large energy savings to be made if improvements can be implemented.  The higher than average 

energy usage figures mean that electricity and gas bills will also be higher than average.  Reductions in 

energy usage will give a direct reduction in household fuel bills and costs. 

 

Next steps can be evaluated in the blue box overleaf. 
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Next steps  

 
1) Householders could be encouraged to use the data from their bills and 

the floor area of their home to determine their energy consumption/m2. 

This could then be compared to the recommended targets given by BRE. 

2) Householders could then assess what energy efficiency measures could 

be implemented and undergo upgrades using information available on 

the StART website. 

3) These upgrades could be evaluated by rechecking the bill data and 

calculating the new annual energy consumption per m2. 

4) This is an effective way of the community monitoring their own energy 

consumption and comparing it to achievable targets. 

5) StART could encourage people to upload this type of data onto the 

website, to encourage other people to assess their energy demand and 

also to show people  the achievable changes that can be made. 

6) StART could build a more complete profile of the housing stock in Settle 

and the wider community. The energy champions and other residents 

could identify many details which could give an effective overview of 

what energy reduction measures could be implemented and the effect 

this would have on reducing energy demand. Key questions to ask are: 

a) How many houses have solid walls 

b) How many houses have cavity walls 

c) How many cavity walls are un(insulated 

d) How many houses have single glazed windows 

e) How much loft insulation do the houses have 

f) Are the houses draft proofed 

g) What type of heating systems do the houses have 

h) How old are the heating systems 

7) The energy champions, or volunteers, should assess community 

buildings and canvass local businesses to evaluate improvements that 

they could make. 

8) Further energy savings information and help is available from the Energy 

Savings Trust. 
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5 “Power Down” 0 Potential energy reduction measures 

In this section, CO2Sense offers assistance to StART and the local community by giving guidance on how 

domestic energy use can be reduced. Further information can be obtained from the Energy Saving Trust 

(http://www.energysavingtrust.org.uk/). 

5.1 Domestic energy consumption 

 

Figure 14 show a breakdown of UK CO2 emissions, by sector, between 1990 and 2010. The residential sector 

currently has an overall share of approximately 17% of total UK emissions and it can be seen that residential 

emissions have remained relatively steady over the last 10 years whilst other sectors have begun to reduce. 

 

This reduction is largely due to the other sectors trying to reduce their costs, along with meeting regulatory 

requirements. This regulation has been largely absent from the residential sector and whilst there have been 

national schemes aimed at reducing energy usage, these have had limited impact on the overall figures. 

 

Even though the residential sector is not the largest emission producer, it does present the best opportunity for 

local communities groups to make an impact on emission levels whilst also reducing fuel bills. As the 

emission levels of other sectors decrease, the % contribution of the domestic sector to total emissions 

increases. This can begin to be readdressed using some simple measures outlined in this section. 

 

 

 

Figure 14 – Sources of carbon dioxide emissions, 1990(2010. (DECC, 2011a, p.4) 

5.1.1 Fuel Poverty 

“A household is said to be in fuel poverty if it needs to spend more than 10% of its income on fuel to maintain 

an adequate level of warmth (usually defined as 21 0C for the main living area and 18 0C for other occupied 

rooms) “  DECC, 2009. 

 

In 2007 the number of fuel poor households was 4 million. By 2009 this had risen by 27% to 5.1 million (DECC 

2009). Energy prices are continually rising at unprecedented rates and as income stagnates the issue of fuel 

poverty grows year on year. The causes of fuel(poverty are highlighted in Figure 15. 

 

Ensuring that people can meet the basic need of maintaining an adequately heated home affordably is an 

increasingly urgent priority. Ensuring that dwellings reduce their energy consumption reduces one of the 

causes of fuel(poverty.  

 

 
Figure 15 – Causes of fuel(poverty 

5.1.2 Tackling the building stock problem 

Whilst there is increased regulation on the energy efficiency of new build properties there is no legal 

requirement to improve existing buildings.  Refurbishing the existing housing stock of the UK is an important 

consideration as 75% of the current housing stock is expected to still be in use in 2050. The UK is made up of 

many draughty, un(insulated and poorly maintained dwellings that give us amongst the worst housing stock 

energy performance in Europe. However, with a successful retro(fit programme the average home’s energy 

demand could be reduced by up to 60% vastly reducing the CO2e emissions this sector produces.  
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5.1.3 Space Heating 

Figure 16 shows a breakdown of domestic energy use. It is clear that the largest proportion,

domestic energy is utilised for 

largest reduction on total domestic energy usage. Relatively simple and

measures could not only have a dramatic impact on lowering CO

the risk of households falling into fuel poverty.

 

 

Figure 16 (

5.2 Reducing space heating demand in the home

Heat escapes from our homes in two main ways; fabric heat loss and ventilation heat loss. 

5.2.1 Fabric Heat loss 

Fabric heat loss is when heat is lost through any part of the house structure which is either exposed to outside 

air or to an area of unheated space. The heat lost is:

o Dependent on building material

o Dependent on the temperature difference between the external air and internal air.

The areas that experience heat loss 

indicate the different rate of heat 

and puts a value on the rate at which the heat passes through a particular material. The lower the U

slower the heat will transfer through a material. By upgrading the bu

lowered and the building is able to

consumption of fuel to maintain the comfort temperature required.

 

2.9%

 

breakdown of domestic energy use. It is clear that the largest proportion,

y is utilised for space heating. By reducing the need for space heating we can make the 

largest reduction on total domestic energy usage. Relatively simple and

could not only have a dramatic impact on lowering CO2e emissions for the are

the risk of households falling into fuel poverty. 

 

(DECC, 2010a, table 3.7) 

( Percentage domestic energy consumption by end use, 2008. 

Reducing space heating demand in the home 

r homes in two main ways; fabric heat loss and ventilation heat loss. 

Fabric heat loss is when heat is lost through any part of the house structure which is either exposed to outside 

air or to an area of unheated space. The heat lost is: 

Dependent on building material 

Dependent on the temperature difference between the external air and internal air.

The areas that experience heat loss are walls, roof, windows and floors. A standardised method is used to 

indicate the different rate of heat transfer through different building materials. This is known as the U

and puts a value on the rate at which the heat passes through a particular material. The lower the U

slower the heat will transfer through a material. By upgrading the building fabric of a dwelling the U value is 

lowered and the building is able to retain more of the heat within. This means that it requires 

consumption of fuel to maintain the comfort temperature required. 

57.6%23.6%

2.9%
15.9%
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heating
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breakdown of domestic energy use. It is clear that the largest proportion, over 57%, of 

space heating. By reducing the need for space heating we can make the 

largest reduction on total domestic energy usage. Relatively simple and achievable energy efficiency 

e emissions for the area, but also reduce 

 

Percentage domestic energy consumption by end use, 2008.  

r homes in two main ways; fabric heat loss and ventilation heat loss.  

Fabric heat loss is when heat is lost through any part of the house structure which is either exposed to outside 

Dependent on the temperature difference between the external air and internal air. 

. A standardised method is used to 

transfer through different building materials. This is known as the U(value 

and puts a value on the rate at which the heat passes through a particular material. The lower the U(value the 

ilding fabric of a dwelling the U value is 

retain more of the heat within. This means that it requires less 

DECC suggest that in order to improve the ove

stock, the measures in 

 

 

5.2.2 

Ventilation heat loss is when heat escapes as a result of airflow in and out of a building. This occurs through 

both controlled ventilation such as 

ventilation is a result of air infiltration through cracks and gaps that naturally exist within a building such as 

letter boxes, gaps in floorboards and open chimneys. Uncontrolled ventilation is often more of a problem for 

older style buildings. 

 

Ventilation heat loss is usual

the air in a room to be replaced.

5.2.3 

Behaviour change is an important tool for reducing the energy our buildings consume. Understanding the 

building, its fabric and the heating system is important in ensuring that it is heated in the most fuel efficient 

way possible. Our move away from heating our homes with coal fires towards convenient and clean gas has 

made us less energy conscious. Only one

be heating the living area of a house. It would have been unimaginable to have had each room burning a 

coal fire every evening. However, with our modern heating systems, the boiler fires up a

house even if the majority of the rooms are unoccupied. 

 

Our expectations of internal comfort temperatures have

17. The steady rise in intern
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DECC suggest that in order to improve the overall average heat loss coefficient (HLC) of the existing housing 

stock, the measures in Table 14 should be undertaken with the resulting drops in U

Table 14 ( Impact of insulation m

Element 

Solid wall 

Cavity wall 

Floor 

Glazing (single0triple) 

Loft increasing mineral wool insulation 

 Ventilation heat loss: 

Ventilation heat loss is when heat escapes as a result of airflow in and out of a building. This occurs through 

both controlled ventilation such as opening windows and doors and uncontrolled ventilation. Uncontrolled 

ventilation is a result of air infiltration through cracks and gaps that naturally exist within a building such as 

letter boxes, gaps in floorboards and open chimneys. Uncontrolled ventilation is often more of a problem for 

older style buildings.  

tion heat loss is usually measured in Air Changes per H

he air in a room to be replaced. 

 Behaviour change 

Behaviour change is an important tool for reducing the energy our buildings consume. Understanding the 

uilding, its fabric and the heating system is important in ensuring that it is heated in the most fuel efficient 

way possible. Our move away from heating our homes with coal fires towards convenient and clean gas has 

made us less energy conscious. Only one or two generations ago there would only be one fire

heating the living area of a house. It would have been unimaginable to have had each room burning a 

coal fire every evening. However, with our modern heating systems, the boiler fires up a

house even if the majority of the rooms are unoccupied. 

Our expectations of internal comfort temperatures have

. The steady rise in internal temperatures corresponds to increases in

rall average heat loss coefficient (HLC) of the existing housing 

should be undertaken with the resulting drops in U(value.  

Impact of insulation measures for domestic buildings 

Assumed average U0value (W/m2K) 

Pre( insulation Post( insulation 

2.20 0.35 

1.60 0.35 

0.60 0.16 

2.20 1.00 

 0.29 (125mm) 0.16 (270mm) 

Ventilation heat loss is when heat escapes as a result of airflow in and out of a building. This occurs through 

windows and doors and uncontrolled ventilation. Uncontrolled 

ventilation is a result of air infiltration through cracks and gaps that naturally exist within a building such as 

letter boxes, gaps in floorboards and open chimneys. Uncontrolled ventilation is often more of a problem for 

ly measured in Air Changes per Hour (ACH) which denotes how long it takes for 
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uilding, its fabric and the heating system is important in ensuring that it is heated in the most fuel efficient 

way possible. Our move away from heating our homes with coal fires towards convenient and clean gas has 

or two generations ago there would only be one fire which would 

heating the living area of a house. It would have been unimaginable to have had each room burning a 

coal fire every evening. However, with our modern heating systems, the boiler fires up and heats the entire 

house even if the majority of the rooms are unoccupied.  

Our expectations of internal comfort temperatures have also risen over the years and can be seen in 

es corresponds to increases in heating energy needed. 
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(Shorrock, 2008, p45) 

Figure 17 – Mean internal and average winter external temperature 

According to Mackay (2008) by only heating the spaces we use, a decrease of 40% in heat demand can be 

achieved. Turning down the thermostat by 10C can cut more than 10% from the average central heating bill.  

Therefore before energy efficiency measures are implemented evaluation needs to be made of how the 

heating system is used: 

o  Which rooms are heated? 

o  When are they heated? 

o  For how long are they heated? 

o  What temperature are they heated to? 

5.3 Building improvements  

As many buildings in Settle are within a conservation area, or are listed, they cannot be altered externally 

during their life. In order to reduce their energy demand only internal remedial measures can be undertaken.  

Consultation with conservation officers should be sought throughout the process of improvements. 

 

The refurbishment of dwellings should take a holistic approach whereby the remedial measures are 

considered as a long term improvement to reduce the energy demand for the current and future occupants. 

 

Consideration should also be taken as to the embodied energy of the materials used for the retro(fit. 

Embodied energy denotes the energy consumed to extract, manufacture, transport or generally bring the 

product to market. Therefore using a natural product such as locally sourced wood, which locks in or 

sequesters carbon into the building fabric, should be considered over a plastic product which has been 

manufactured using large amounts of fossil fuels. Using a wooden floor instead of man(made carpets, and 

natural products for insulation rather than carbon intensive products will give added carbon savings when the 

dwellings are upgraded. 

 

The logistics of implementing a large scale retrofit programme are an enormous challenge. However, 

completing this process using a systematic street by street approach will dramatically reduce the overall costs 

compared to a less structured approach. 

 

Craven district council has previously run insulation schemes within South Craven and currently, the Yorkshire 

Energy Partnership (http://www.yorkshireenergypartnership.org.uk/) is supporting insulation improvements 

throughout the region. 

 

5.3.1 Walls 

35% of heat within a home is lost through the walls making this is an important area to address. Three 

options exist to reduce heat loss for domestic properties.    

5.3.1.1 Cavity wall insulation 

 

Cavity walls are usually found in properties built after the 1920’s and 1930’s. This new method of constructing 

external walls was to reduce the spread of damp through to internal walls. These cavities can be insulated to 

reduce the heat loss through the walls. The most common method is where a series of holes are drilled 

through the outside wall and insulation is pumped into the cavity. This insulation material will be moisture(

repellent to prevent damp. Cavity wall insulation will not be possible for many of the properties within Settle 

due to their solid wall construction.  

5.3.1.2 Internal wall insulation 

 

Internal wall insulation is a method of insulating the internal walls of a property. This is done through two 

main methods; plasterboard laminate and wooden batten in(filled with insulation. Plasterboard laminates are 

ready made boards that are fixed directly to the wall whereas the ‘wooden battens’ method fixes wooden 

battens to a wall with plasterboard built on top. The cavity is then filled with insulation.   

 

This type of insulation can reduce the U(value from 2.1 to 0.45. However, payback on internal wall insulation 

can be lengthy at 30 years due to the initial high capital cost. It will also reduce the usable area of internal 

rooms which may be unacceptably inhibitive in small premises. In some cases, due to the extensive civil 

works carried out, the residents may have to vacate the property whilst the work is being completed. 

5.3.1.3 External wall insulation 

 

External wall insulation is a method of insulating an outside wall which is finished with a protective 

weatherproofing material. This process is also knows as thermal cladding and there are several methods 

available. This type of insulation will not be possible on those properties within Settle that are in a 

conservation area or listed. The average payback for external wall insulation is 40 years often making this 

measure an expensive option.   
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5.3.2 Windows 

Many dwellings in Settle have inefficient single glazed windows. These can be replaced with double or tripled 

glazed windows which will reduce the U(value and therefore the heat loss from the dwelling. A window can 

be double glazed by fitting a single pane of glass or plastic to an existing window (know as secondary 

glazing) or by replacing the window with a sealed double glazed window.  

 

Although windows can be replaced and upgraded, the design must be pre(agreed with a conservation officer 

if the building is listed or within a conservation area. The aesthetic requirements of windows in these areas 

may make them prohibitively expensive.  

5.3.3 Roofs and Floors  

Other internal improvements can be made without the worry of infringing on the appearance of the buildings. 

Loft insulation can be maximised, either between the rafters or between the joists. A minimum depth of 

270mm should be laid between the joists to help give a reduced U(value and heat loss. ‘Do it yourself’ loft 

insulation of 270mm deep should pay back within three to four years.  

 

After loft insulation is installed any cold water tanks within the roof area should also be insulated as the roof 

area will be cooler. Any connecting piping should also be insulated to avoid the risk of freezing and bursting 

in cold weather.  

 

Ground floors can be responsible for up to 15% of heat loss in a home. However installing floor insulation will 

usually mean removing the existing floor and therefore should ideally be carried out whilst other works are 

being completed. Suspended timber floors can be insulated under the floor boards by inserting insulation 

between the joists. Solid floors can be insulated by fitting a ‘floating floor’ with an insulating layer.  

5.3.4 More efficient heating system 

Old heating boilers work much less efficiently than modern condensing boilers. Replacing an old gas boiler 

with an A(rated, high(efficiency condensing boiler and improving the heating controls can reduce the homes 

fuel bill by around £300 a year1. 

 

Upgrading the insulation on a hot water cylinder is also an inexpensive and easy energy reduction measure 

with a quick payback of around six months to one year. Un(insulated or poorly insulated cylinders lose a lot of 

heat and should be priority measure in the home if this has not already been done.  

                                                      

 

 

 
1
 Energy Saving Trust  

5.3.5 Draught proofing 

Windows and doors can lose heat through controlled ventilation heat loss, when they are opened and 

uncontrolled heat loss, through gaps around the edges. Measures to reduce heat loss through windows and 

doors include draught proofing and insulation. A wide variety of materials are available to close gaps around 

windows and doors including seals and liquid sealants. Draught proofing will result in short payback periods 

(between two and three years) as these measures can usually be carried out by the home owner. Therefore 

this should be a priority measure particularly as uncontrolled ventilation loss is more of a problem for older 

properties.    

 

There are various methods of insulating windows to reduce heat loss. Simple measures include fitting curtains 

(thermal lined) and blinds. Placing a layer of material in front of a window or door will create an insulating 

barrier therefore reducing heat loss. Most rooms in a home will require curtains so it is worthwhile getting the 

maximum insulation from them. If there is no radiator below the window then curtains should be floor length 

with additional fabric covering the floor. This will trap colder air behind the curtain and reduce draughts. Well 

fitted blinds can also reduce heat loss through windows.  If there are unused fire places, ensure the chimney 

has a damper fitted to reduce the ventilation. 

5.4 Reducing heat demand in the Settle area building stock 

Table 15 shows the modelled results of two typical dwellings with increased insulation measures and draft 

proofing. The improvements and calculations, using the Chartered Institute of Building Services Engineers 

(CIBSE), can be reviewed in Appendix 1. The super insulation levels show the dramatic reduction in energy that 

can be achieved, with corresponding CO2e savings, with these increases in energy efficiency measures. 

 

Table 15– Calculated energy demand of a 1930’s semi(detached and Victorian terrace house 

Type of house 
Level of 

insulation 

Total energy 

demand per year, 

kWh 

Percentage reduction in 

energy from standard 

insulation 

Annual energy 

demand per m2, 

kWh/m2 

1930’s Semi0

detached house 

Standard    12163    (    95    

Extra 8558 30 67 

Super 4845 60 38 

Victorian terrace 

Standard 20209 ( 146 

Extra 14726 27 107 

Super 9597 53 69 

 

Taking the number of house types in Settle that are terraced and semi(detached, a rough approximation can 

be calculated as to the energy and CO2e emission savings that could be achieved with a roll(out of super 

insulation measures. This makes the very broad assumption that the house types ‘terrace and semi(detached’ 

are all the same as those modelled, which although will not be the case, gives a rough indication of the area 

wide savings that can be made. The 1930’s semi(detached house that was modelled had a standard level of 
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insulation, including cavity wall insulation, which many of the homes may not have. Therefore this is thought 

to be a conservatively considered broad assumption. The results can be seen in Table 16. 

 

Table 16– Calculated energy demand of a 1930’s semi(detached and Victorian terrace house 

Type of house 
1930’s Semi0detached 

house 

Victorian 

terrace 

Number of houses in the Settle area 428 564 

Annual energy saving per house if insulation level is increased from 

standard to super, kWh 
7318 10612 

Annual energy saving for house type in Settle area, kWh 3,137,029 5,992,856 

Annual CO2e emissions savings per house, tonnes 1.46 2.12 

Annual CO2e emissions savings for house type in Settle area, tonnes 1132 873 

 

It can be seen that if these two house types underwent these improvements then the heat demand for the 

area would be reduced by approximately 22%. The CO2e savings have been calculated according to the 

savings being made where a dwelling has a gas fired system. Table 17 offers a broad assumption of the heat 

demand reduction that could be achieved if all properties in Settle were super insulated. These approximate 

calculations suggest that a total heat demand reduction of 56% could be achieved. 

 

Table 17– Estimation of potential heat demand savings with dwellings super insulated 

Type of house 
Terrace and semi0detached 

properties 

Total number of 

dwellings  

in Settle 

Number of dwellings 993 1551 

Energy savings/year with super insulation, kWh 9,129,884 14,254,308 

Approximate heat demand for Settle  area, kWh 41,514,953 

Percentage energy demand reduction with super 

insulation measures 
22% 34% 

Heat demand with all houses super insulated, kWh 18,130,761 

Total percentage energy reduction with super 

insulation measures 
56% 

 

5.4.1 Conclusion – Domestic energy demand 

It can be seen that domestic energy use gives rise to a large percentage of the UK’s total CO2e emissions. Of 

this demand; the largest share of energy is used for space heating. There are also a growing number of 

households living in fuel poverty who struggle to maintain their properties at an adequate level of warmth 

throughout the year. 

 

This energy consumption, and its costs, can be greatly reduced by improving the building fabric of the existing 

housing stock, which is largely made up of old and poorly insulated buildings. This section has looked at a 

number of measures that can easily be implemented which can make a large impact on the heating 

requirements of a property. The key measure highlighted is the improvement of insulation levels to prevent 

heat being wasted. 

 

Indications have been given in this section on how much the energy demand of typical buildings can be 

reduced with upgrades of insulation and draught proofing measures.  

 

If these improvement measures were made across the entire building stock in the Settle area then the 

domestic energy consumption for space heating could be reduced by 56%. This would correspond to a 

reduction in heating bill of approximately 30% for each household. 

 

If only 53% of the Settle householders upgraded their insulation to the ‘Super’ levels suggested, then the 

energy consumption for space heating demand would be reduced by 30%.  

 

Recommendations on how this can be achieved are highlighted in the blue box overleaf. 
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5.5  Reducing electrical consumption 

There are some simple measures that can be introduced into the home to reduce electrical consumption.  

5.5.1 Heating and hot water 

Using electricity for heating and hot water is expensive and carbon intensive method. A large numbers of 

households in the Settle area are on economy 7 and use electricity to produce heat. 

 

Replacing storage and immersion heaters with a gas boiler, or preferably a renewable technology such as 

domestic biomass or a heat pump, is the best option to reduce this inefficient use of electricity. However if this 

is not possible, improved controls and more modern insulated storage heaters may make a large difference 

to energy usage. 

 

For hot water, fitting a timer control will ensure that you are only heating water when it is required. Also, 

ensuring that the hot water cylinder thermostat is set to no more than 60 degrees will mean that energy isn’t 

wasted heating the water up to too high temperatures. 

5.5.2 Lighting 

Traditionally incandescent bulbs have been used in homes but these are inefficient compared to modern 

alternatives and are currently being phased out. The most common type of light fittings found in the home are 

standard fittings and halogen spotlights. There are now low(energy alternatives for both of these:  

• Compact fluorescents are a more energy efficient light bulb and have replaced the traditional 

incandescent bulbs.  .  .  .  Compact fluorescent bulbs of the same brightness and will typically save around 

£3 per year, or £55 over the life of the bulb2. 

 

• LEDs are even more efficient than compact fluorescents and are the ideal replacement for halogen 

spotlights. They are more expensive than compact fluorescents but will have a shorter payback. If a 

50W halogen spotlight is replaced with a 6W LED savings of around £4 per year are possible, or £70 

by the time the bulb is replaced2. 

5.5.3 Appliances  

One third of a household's energy bills, and over a quarter of household's carbon dioxide emissions, comes 

from electrical appliances2. 

 

When choosing new appliances attention should be taken for energy efficiency labelling and the Energy 

Saving Trusts Recommended label. Energy efficiency labels rate an appliance from grades A+++ to G with A+++ 

being the most efficient and are found on goods such as fridges, freezers, ovens, dishwashers and washing 

machines. This allows the consumer to choose a more energy efficiency appliance.  The Energy Saving Trust’s 

Next Steps 

 
1) Encourage all residents to assess their heating patterns and discuss 

changes that can be made and the results of these changes on the 

website forum. 

2) Have a list of ‘easy win’ implementation measures on the website: 

a) Assess heating patterns; 

b) Fit room thermostats; 

c) Fit radiator thermostats; 

d) reduce the thermostat temperatures from 230C to 200C; 

e) only heat rooms that are in use; 

f) Don’t turn the heat up, put a jumper on. 

g) Keep windows and doors shut when the heating is on; 

h) If it’s too hot with the heating on, turn it down, don’t open a window. 

3) Recommendations should be  highlighted on the website to show the 

benefits of: 

a) Draft stripping; 

b) Cavity wall insulation; 

c) Solid wall insulation; 

d) Double glazing; 

e) Loft insulations; 

f) Under(floor insulation; 

g) Upgrading to a more efficient heating system; 

h) The carbon and cost reductions when converting to Biomass 

heating; 

4) Lists of installers should be given on the websites, with a possible 

‘recommend a tradesman’ so the community can get in touch for quotes 

and check with others whether they are reasonable. This has the 

additional benefit of creating and encouraging local suppliers and jobs. 

5) StART could look at a bulk purchase scheme where it can negotiate 

larger discounts based households grouping together to buy products. 
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recommended label is found on goods that are very efficient and have been tested by the Energy Saving 

Trust.  

5.5.4 Smart meters and energy monitors 

The Government have plans to introduce smart meters into every home in the UK. Smart meters will allow an 

energy company to receive regular information on the properties energy use. This will result in more accurate 

bills and allow the home owner to monitor how much energy is being used through an in(home easy to use 

display. Smart meters are planned to be fitted between 2014 and 2019.  

 

Energy monitors are small wireless electronic devices that hook up to the electricity supply and show how 

much electricity is being used, the cost per hour and the equivalent CO2 emissions. This information will help 

the community to understand their own electricity usage. People who fit home energy monitors often find their 

energy use drops by five to 15 per cent in the first year of using them.2 

 

There are various websites that collect information about people’s energy use, which enables comparisons to 

be made with similar homes. They work by using data which can be obtained from bills, meters or energy 

monitor. Information is also available on the measures other people have implemented in similar types of 

properties.  

 

Imeasure and EnergyAverage are two examples of energy comparison websites. Imeasure is run by the 

University of Oxford’s Environmental Change Institute. It uses the data that it collects to help its research into 

reducing emissions from houses and offices. 

 

5.5.5 Energy saving sockets 

Energy saving sockets and adaptors are now available which can switch off appliances fully when they enter 

standby mode. This makes disconnecting appliances simple and easy. Many of these sockets will even work 

with your appliances existing remote control meaning that you may not even notice the difference in 

operation. 

5.5.6 Conclusion – reducing electrical demand 

It can be seen that by making small changes the electrical energy demand of a home can be reduced. If all 

homes make these changes than a large energy reduction could be achieved across the board. Some 

recommendations on how to achieve this change can be reviewed in the blue box opposite. 

 

                                                      

 

 

 
2
 Direct Gov Website 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

Next Steps 

 
Simple measures can be implemented in the home to help reduce out electrical 

demand: 

• Switching off appliances such as radios, TV’s and lights when you leave 

a room. It is always cheaper to switch off lights however short the 

period. 

• Don’t leaving items such as TV’s, DVD players and computers on 

standby.  

• Don't turn the air conditioning on if it’s too hot in summer, use through 

ventilation where possible.  

• Always put on a full load when using a washing machine or 

dishwasher. 

• Turn you washing machine thermostat down. A 40°C washing machine 

cycle uses a third less electricity than 60°C cycle. 

• Put on dishwasher/washing machines and tumble driers at night time 

when there’s less demand on the Gird. 

• Only fill up the kettle with required amount. Using a cup to fill it with 

water is an easy method to ensure you only boil enough for the number 

of cups you are making. 

For community buildings, it is recommended that posters, stickers and other 

behavioural change techniques are used to promote energy saving 

opportunities. 

 

Homes on Economy 7 should be a priority target and moving these 

householders onto alternative heating technologies is likely to make the biggest 

impact on electricity usage. 
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6 “Power Up” 0 Renewable energy generation 

 

CO2Sense undertook a renewable energy feasibility study of the Settle area to look at the potential for 

Renewable Energy projects and recommended specific projects to concentrate on. The assessment was not 

an exhaustive list of potential renewable technologies, but provides an overview of the possibilities.  

 

This section looks at the impact that these technologies could have on the energy profile of Settle. 

6.1 Rationale for renewable energy in Settle 

Gas and electricity prices have increased dramatically in recent years and are likely to remain volatile in the 

future. UK average gas and electricity bills can be reviewed in Figure 18.  

 

 
Figure 18 ( Average Standard Energy Bills (None Inflation Adjusted) 

This clearly shows that the energy prices have increased dramatically since 2004 / 2005. Gas bills in particular 

are now approximately twice the level in 2005. This increasing energy cost and issues regarding security of 

supply offer a powerful argument to invest in renewable energy technologies. The feasibility report highlighted 

potential renewable energy installations within Settle and gave an overview of their costs, paybacks and 

carbon savings.  

 

The Government is currently supporting subsidies for renewable electricity and heat generation with the Feed 

in Tariff (FIT) and the Renewable Heat Incentive (RHI). Details of these generation tariffs can be found in 

Appendix 3. This support means that renewable energy projects such as those in the report now generally 

make commercial sense as well as environmental sense. 

 

The renewable energy feasibility study identified a number of specific technologies and locations. A summary 

of recommendations is provided in Table 18.  

. 

 

Table 18 ( Summary of technologies 

Energy 

Generated 
Technology Rationale 

Renewable 

Electricity 

Wind Limited due to existing environmental and landscape designations. The study proposed a 

single 55kW wind turbine located on rural land to the west of Settle 

PV 

There are un(shaded southerly facing roof spaces suitable for PV however due to the layout of 

Settle, the majority of roofs are East / West orientated which does restrict the potential. The 

report recommended a number of community and private buildings, however there is wider 

scope for a larger roll out in addition to this. There has been much media coverage and 

controversy around the reduced feed in tariff for PV installations, however a well designed 

array can still provide a good return on investment and offers a low risk long term source of 

renewable electricity.  

Anaerobic 

Digestion 
The report highlighted the high capital cost of AD due to the limited availability of feedstock in 

the area. It recommended that large scale AD was not seen as a priority development.  

Hydro Specialist investigation of Holmehead weir could be carried out. 

Renewable 

Heat 

Biomass 

An installation of a biomass boiler at Settle pool offers a great opportunity for the pool to 

reduce its carbon footprint and secure a revenue stream for 20 years. Due to the very short 

payback period of less than 2 years and significant carbon savings, CO2Sense recommends 

that this installation progresses to next steps. 

Biomass 

District 

Heating 

The feasibility report highlighted the option for a large biomass installation at Settle pool which 

could also provide heat, via a district heating main, to Settle Middle School and Settle college. 

This larger project could give rise to huge carbon savings for the Settle area and give Settle a 

decentralised generation facility in which the community could invest. Further discussion 

between Settle Pool, the community, Craven Council and the schools should be instigated to 

investigate this potential scheme. CO2Sense are well placed to support this investigation. 

Solar thermal 

 

Many large areas of un(shaded Southerly aspect roofs, however use of this roof space is in 

direct competition with PV. 

Water Source 

Heat Pump 

WSHPs are limited to those buildings along the river’s edge. As with GSHPs, they are best 

utilised with under floor or low temperature heating, no specific building has been highlighted 

to be retrofitted with a WSHP. However new developments or refurbishments of older 

buildings along the River Ribble should be assessed for the appropriateness of WSHP heating 

systems.  

Ground 

Source 

Heating 

As GSHPs are best utilised with under floor or low temperature heating, further investigation is 

recommended to assess whether there are buildings suitable for this technology. If any new 

developments or refurbishments of older buildings are planned then consideration should be 

given for the utilisation of GSHP heating systems.  

Air Source 

heat Pump 
This system is most effective if utilising low temperature under(floor heating, in a well 

insulated/ airtight building, but can provide CO2e savings if replacing oil/electricity or coal. 

Renewable 

Electricity and 

Heat 

Combined 

Heat and 

Power 

This has not been considered at this time, although a progression of the district heating 

scheme would entail further evaluation of gas CHP system. 
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An overview of the recommended installed capacity, energy generation and approximate capital costs are 

shown in Table 19. 

Table 19 – Potential renewable installation summary figures 

 

6.2 Installed capacity scenarios 

For the purpose of this report, two renewable energy deployment scenarios are set out below. These are used 

in section 6.3 to explore the impact that varying levels of renewable development have on the total local 

renewable energy levels produced and how this compares to overall energy usage in the area. 

6.2.1 Baseline ( Current Installed Capacity 

Table 20 shows a breakdown of the existing levels of renewable generation within the Settle area. This data 

has been compiled utilising local knowledge, surveys, the Feed in Tariff register and UK averages. There is 

currently no central database of micro generation installs and this means that the figures provided are 

estimates based on the best available sources. In particular there is no central register of heat technologies 

therefore the figures for these technologies show no installed capacity. It is likely that there is a small capacity 

of both heat pumps and solar thermal that are unaccounted for in this table. 

 

Table 20 ( estimated current installed capacity 

 

6.2.2 Scenario 1 ( Recommended Projects 

Scenario 1 gives a prediction for the level of generation in Settle, if all the renewable energy installations 

recommended in the feasibility are developed.  This is the total of current installed capacity and the 

recommended installations from the feasibility study. A breakdown of this scenario is given in Table 21. 

 

The feasibility study identified this level of generation as being relatively achievable and providing minimum 

visual impact, public objection or planning difficulties. 

 

Table 21 ( Scenario 1 potential installed capacity  

Technology 
Installed capacity 

(kW) 

Annual energy 

generation (kWh/yr) 

Total CO2e savings 

tonnes/yr 

Hydro 50    175,200    95    

PV 185 324,120 176 

Wind 77 222,591 121 

Solar Thermal ( ( ( 

Biomass 696 1,829,088 490 

GSHP ( ( ( 

ASHP ( ( ( 

WSHP ( ( ( 

Total 1,008 2,550,999 882 

 

Installation type Installed 

capacity 

kW 

Energy 

generation

, kWh/yr 

Capital 

cost, 

£ 

Payback, 

years 

CO2e 

savings, 

tonnes/y

r 

Wind turbine 55 139,000 169,934 3.7 76 

PV array – water shed (scenario 2) 54 40,650 113,489 14 22 

PV array – all other sites 48 36,163 69,245 7 20 

20 domestic PV arrays 30 23,000 62,920 9 13 

Biomass – 50 residences 500 1,752,000 475,000 await RHI 400 

Biomass 0 Settle pool 150 400,000 93,106 5.1 95 

Biomass – Victoria Hall 30 55,000 33,000 8.9 13 

Total 867 2,425,813 1,016,694 0 639 

TechnologyTechnologyTechnologyTechnology 
Installed capacity Installed capacity Installed capacity Installed capacity 

(kW)(kW)(kW)(kW) 

AnnualAnnualAnnualAnnual energyenergyenergyenergy 

generation (kWh/yr)generation (kWh/yr)generation (kWh/yr)generation (kWh/yr) 

Total COTotal COTotal COTotal CO2222e savings e savings e savings e savings 

tonnes/yrtonnes/yrtonnes/yrtonnes/yr 

Hydro 50 175,200 95 

PV 53 92,856 50 

Wind 22 63,597 34 

Solar Thermal ( ( ( 

Biomass 16 42,048 11 

GSHP ( ( ( 

ASHP ( ( ( 

WSHP ( ( ( 

Total 141 373,702 191 
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6.2.3 Scenario 2 ( Large scale deployment

In order to explore the potential impact of 

Scenario 2 looks at the development of a number of larger scale projects. 

included in this scenario are the installation of 

Settle Middle School and Settle college, the possibility of three 100kW ground mounted PV schemes and the 

installation of 300kWs of  different heat pump technolog

 

These projects have been selected as the technologies th

account the development constraints identified in the 

chosen to be ambitious but still 

It is likely that they will be subject to more planning difficulties and public objection than thos

highlighted but they provide an increase in capacity which makes up for these difficulties.

 

The total potential installed capacit

 

Table 22 (Total renewable installed capacity if large scale deployment was implemented

Technology 

Hydro 

PV 

Wind 

Solar Thermal 

Biomass 

GSHP 

ASHP 

WSHP 

Total 

6.3 Renewable generation levels

This subsection looks at the renewable capacity scenarios put forward and identifies how these contribute to 

the energy demand within the local area. An assessment is performed with and without the potential energy 

saving measures identified in Section 5. 

6.3.1 Without energy efficiency measures

The contribution to local energy usage in the two

generation levels is shown in Figure 

area stays the same and that no efficiency measures are implemented. 

 

Large scale deployment 

In order to explore the potential impact of going further than the projects identified in th

looks at the development of a number of larger scale projects. The 

included in this scenario are the installation of biomass district heating scheme that would link Settle pool to 

Settle Middle School and Settle college, the possibility of three 100kW ground mounted PV schemes and the 

installation of 300kWs of  different heat pump technology. 

These projects have been selected as the technologies that could make the most impact, whilst taking into 

account the development constraints identified in the renewable energy feasibility

still achievable with the support of the local council and other com

It is likely that they will be subject to more planning difficulties and public objection than thos

they provide an increase in capacity which makes up for these difficulties.

The total potential installed capacity of renewable energy for this scenario is shown in 

Total renewable installed capacity if large scale deployment was implemented

Installed capacity 

(kW) 

Annual 

energy 

generation (kWh/yr) 

50 175,200 

485 424,860 

77 222,591 

50 87,600 

1,196 3,143,088 

100 262,800 

100 262,800 

100 262,800 

2,158 4,841,739 

ewable generation levels 

section looks at the renewable capacity scenarios put forward and identifies how these contribute to 

the energy demand within the local area. An assessment is performed with and without the potential energy 

identified in Section 5.  

Without energy efficiency measures 

n to local energy usage in the two scenarios discussed and a comparison to existing 

Figure 19 and Figure 20. These figures assume that 

area stays the same and that no efficiency measures are implemented.  

 

going further than the projects identified in the feasibility report, 

The main additional technologies 

me that would link Settle pool to 

Settle Middle School and Settle college, the possibility of three 100kW ground mounted PV schemes and the 

at could make the most impact, whilst taking into 

feasibility report. They have also been 

achievable with the support of the local council and other community groups. 

It is likely that they will be subject to more planning difficulties and public objection than those initially 

they provide an increase in capacity which makes up for these difficulties. 

is shown in Table 22 

Total renewable installed capacity if large scale deployment was implemented 

 

Total CO2e savings 

tonnes/yr 

95 

231 

121 

23 

842 

34 

13 

22 

1,361 

section looks at the renewable capacity scenarios put forward and identifies how these contribute to 

the energy demand within the local area. An assessment is performed with and without the potential energy 

and a comparison to existing 

. These figures assume that energy usage within the 

 

It can be seen that even with large scale deployment

the electrical demand 

level of the change 

will be very difficult and expensive to achieve 

sustainable levels

6.3.2 

Figure 21 

energy use through the energy saving measures discu

Figure 19 ( Percentage of electrical energy demand met by local renewable generat

Figure 20 ( Percentage of heat demand met by local renewable generation

It can be seen that even with large scale deployment 

the electrical demand and 9.7% of heat demand can be met by renewable energy 

level of the change needed in order to produce a significant amount of

will be very difficult and expensive to achieve unless current overall energy usage is 

sustainable levels.... 

 With energy efficiency measures 

21 and Figure 22 show the same scenarios but now taking into account the potential 30% reduction in 
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Figure 21 ( percentage of heat energy demand met by renewables with energy efficiency measures

Figure 22 ( percentage of heat energy demand met by renewables with energy efficiency m

This is the feasible savings if 53% of households in Settle 

as ‘super insulation’ and electrical consumption reduction of 30% is achieved

22 it can be seen that with the energy demand reduction, the renewable electrical installed capacity 
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be seen that with the energy demand reduction, the renewable electrical installed capacity 

achieves 6.4% of the current electrical demand and 

% could be met if scenario 1 is implemented, however if large scale deployment 

went ahead then 13.8% could be met. 

These scenarios show that the potential levels of local renewable generation are relatively low compared to 
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. Reviewing Figure 21 and Figure 

be seen that with the energy demand reduction, the renewable electrical installed capacity 

6.4% of the current electrical demand and scenario 2 achieves 9.4%.  

, however if large scale deployment 

These scenarios show that the potential levels of local renewable generation are relatively low compared to 

of energy usage within Settle.  This is due to a number of constraints, in particular those of planning 

and visual impact. The proximity of the National park around Settle itself also forms a barrier to large scale 

developments which could encroach into th

 

This highlights that whilst local generation can make a contribution, support for large

is essential in decarbonising the UK grid. However, local generation has a key part to play and the 

percentage contribution

 

It is important to be aware of these difficulties in order to see the scale of our energy use and the large 

projects needed to reduce our dependence on fossil fuels.
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projects needed to reduce our dependence on fossil fuels.
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that indicated. 

Renewable generation mix 

Figure 23 shows the total potential generation from renewable installations for each of the scenarios 

discussed. It can be seen that the largest generation in

iomass generation in scenario 1 is largely from the proposed installation at Settle Pool. The increase in 
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shows the total potential generation from renewable installations for each of the scenarios 

be seen that the largest generation in scenario 1 and 2 comes from biomass installations. 
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comes solely from the addition of the district heating to provide the heat for 
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compared to the projects outlined in scenarios 1 and 2. However this project should now be used as a 

springboard to begin work towards further community schemes. 

 

6.5 Conclusions 

 

Settle currently only has a small amount of renewable energy technologies installed locally and this will need 

to increase considerably for Settle to become a low carbon town. Small distributed projects go some way 

towards this; however it is clear that a large increase in renewable generation is required in order to begin to 

make significant contributions to energy use.  Whilst scenario 2 may seem ambitious, it is this scale of project 

which needs to be undertaken in order to make a noticeable impact. 

 

Settle should do all it can to encourage local renewable energy; however, large national changes will also 

need to be made to begin to decarbonise grid electricity and to make up the shortfall. 

 

The analysis also shows that energy efficiency measures are essential in ensuring that the best is made from 

the renewable technologies installed. This highlights that the Power(down approach is as important as the 

Power(up approach and that both need to be followed together in order to make real differences to fossil fuel 

use. 

 

 
 

 

Projects such as the proposed biomass and district heating projects are particularly beneficial for clustered 

communities due to the large energy demand of domestic heating. Heat generation will make the largest 

contribution to local renewable generation and has the biggest potential for CO2 savings.  These projects are 

relatively large but they need to be in order to make an impact. The following sections of this report look at 

how these projects can be realised and delivered. 

 

Recommendations for next steps can be reviewed in the blue box. 

 

 

 

 

 

 

 

 

 

 

 

 

     

Power 
Down

Power 
Up

Next steps 
 

1) Discussion with the local council, businesses and other community 

stakeholders highlighting that even with large scale deployment and energy 

efficiency measures the town will still only meet 9.4% of its electrical energy 

demand and 13.9% of heat demand. 

 

2) This may raise awareness as to how much energy is consumed and how big 

steps need to be made to achieve only a small percentage of this demand 

by renewable sources. 

 

3) Care should be taken to ensure that this scale isn’t seen in a negative light 

but as a call(to(action to make big changes and implement big projects. 

 

4) Discussion around the technologies that will give the greatest energy 

generation potential and to  prioritise these for development 

 

5) There is a potential for further renewable energy development outside the 

boundaries of Settle. Whilst this was not included within the feasibility report, 

technologies such as small farm scale AD may be able to increase the 

impact that more rural areas can provide to the total local generation in the 

area. 
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7  Business case for a low carbon future 

7.1 “Power Down” business case 

7.1.1 The Green Deal 

Within the Energy Act 2011, launched last year by the Government, was the legal framework for the Green 

Deal and Energy Company Obligation (ECO).This is a mechanism whereby people can improve the energy 

efficiency of their home through upgrading the fabric of the building. This not only conserves energy, but 

reduces their utility costs and carbon emissions. Accessing these improvement measures will follow a process 

depicted in Figure 24. 

The Green Deal  The Green Deal  The Green Deal  The Green Deal  
AssessorAssessorAssessorAssessor

The Green Deal  The Green Deal  The Green Deal  The Green Deal  
Advice serviceAdvice serviceAdvice serviceAdvice service

The Golden RuleThe Golden RuleThe Golden RuleThe Golden RuleThe ECOThe ECOThe ECOThe ECO

The Green Deal The Green Deal The Green Deal The Green Deal ––––
pay as you savepay as you savepay as you savepay as you save

The Green Deal The Green Deal The Green Deal The Green Deal 
planplanplanplan

The fuel vulnerableThe fuel vulnerableThe fuel vulnerableThe fuel vulnerable
Hard Hard Hard Hard ––––to to to to ––––treat treat treat treat 

homeshomeshomeshomes

Affordable warmth Affordable warmth Affordable warmth Affordable warmth 
obligationobligationobligationobligation

The Carbon saving The Carbon saving The Carbon saving The Carbon saving 
obligationobligationobligationobligation

Code Code Code Code 

of Practiceof Practiceof Practiceof Practice

Quality Quality Quality Quality 
markmarkmarkmark

Oversight Oversight Oversight Oversight 
bodybodybodybody

 
Figure 24 – The Green Deal process chart 

7.1.2 The Green Deal steps 

The key steps to the Green Deal are: 

1. The domestic dwelling occupier will request a free of charge Green Deal assessment.  

2. An accredited Green deal assessor will audit the home, looking at the building fabric and energy 

usage. 

3. The assessor will be required to act impartially, but to suggest a package of measures of 

improvements which will improve the energy performance of the dwelling. 

4. The results will be given to the dwelling occupier along with details of whether the building 

improvements fit with the ‘Golden Rule’. 

 

 

 

 

 

 

 

 

 

If the dwelling falls within the ‘Golden Rule’ then the occupier can seek a Green Deal provider and a 

Green Deal Plan can be negotiated.  

a. The Green Deal Provider – 

•  Only authorised companies will be able to identify themselves as Green Deal 

Providers through a Green Deal Quality Mark.  

• They will set out the costs of the works to be carried out. 

• They will raise the finance and liaise with the utility company for the repayments to 

be collected through the utility bill. 

b. Once these terms have been negotiated and agreed they area set out in ‘The Green Deal 

Plan’ 

• This is attached to the property, not the customer. 

• The customer can meet some of the costs upfront if desired. 

c. The work is then completed on the property by Green Deal Provider, who will inform the 

utility company so installments can start to be collected through the utility bills, which are 

paid in the same way as before. 

d. The Green Deal has been designed so that the estimated energy bill saving will not be 

less than the Green Deal Plan installments, or ‘Pay(as(you(save’. 

 

 

 

 

 

7.1.3 The Energy Company Obligation 

 

 

 

 

‘Golden Rule’ 

The predicted savings from the energy efficiency improvements to the property must 

equal or exceed the cost of the installation. 

 

‘The Energy Company Obligation 0 ECO’  

Large energy companies, in partnership with local authorities and other organisations, 

will fund improvements, via grants, to eligible dwellings.  

‘Pay0as0you0save’  

This requires no upfront payments, but rather the charge is added to the utility bill, 

which will have been reduced by the energy efficiency measures installed 
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If dwellings do not meet the ‘Golden Rule’ then they will be eligible for Energy Company Obligation (ECO) grant 

funding. This will apply to two main groups: 

 

• Those on low incomes or those who are in, or at risk, of fuel poverty – The Affordable Warmth 

Obligation. 

o 25% of the ECO funding will be directed to this initiative. 

o Eligibility is for all thermal improvement measures for those living in private rented or owner 

occupied dwellings who receive: 

� Pension credit 

� Child tax credit 

� Income support  

• Occupiers of ‘Hard(to(treat’ homes, where energy efficiency upgrade costs do not meet the ‘Golden 

Rule’ – The Carbon Saving Obligation.... 

o 75% of the ECO funding will be directed to this initiative. 

o Eligibility will be determined if the dwelling fails to meet the ‘Golden Rule’ in the Green Deal 

assessment. 

In Settle, as the buildings are considered ‘hard(to(treat’ it is likely that many would fall under the ECO grant 

funding. This means that the capital costs of works could be funded by the scheme. However as this scheme 

is still being developed by the Government it is recommended that the community keep up to date with news 

via the StART website and the Energy savings Trust. Whilst it is currently due to be implemented in autumn 

2012 further information from local authorities and the energy companies involved should begin to be 

released before this time. 

7.1.4 Settle dwellings – remedial works case study 

The Settle area buildings audited by BEAT have been appraised for energy efficiency measures alongside their 

corresponding costs and savings.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.1.5 Domestic energy saving 

7.1.5.1 BEAT energy audits 

The results of the energy audit undertaken by Bradford Energy Action Trust (BEAT) for a selection of ‘hard(to(

treat’ homes with solid walls are summarised in Table 23. This table demonstrates that the most significant 

savings can be met through solid wall internal insulation. Additional savings can be achieved from new 

boilers and improvements to boiler efficiency and operation. Substantial savings can also be achieved 

through installing new fridge(freezers in the properties. 

 

Table 23: Summary of main domestic savings (BEAT domestic audits: total for all buildings surveyed) 

Action 
Total Saving Cost saving Carbon 

Proportion of heat 

saved 

kWh £ Kg/CO2 % 

Install new boiler 16,098 604 3284 19% 

Install internal solid wall insulation 15,061 555 3072 18% 

Install under floor insulation 1,690 55 345 2% 

Install loft insulation 636 35 130 1% 

Install double glazing 350 12 71 0.4% 

 

The energy savings identified that relate to heat and building fabric are linked to the total heat demand of the 

property – e.g. the insulation measures identified represent percentage savings of total heat demand. Table 

23 summarises the percentage savings for each type of upgrade measure for the properties surveyed. The 

percentage savings are lower than if considered on a property specific level, as the percentage calculation 

reflects that not every property is suitable for every measure.  

 

The largest identified savings, representing 19% and 18% of total heat demand respectively, were found to be 

through installing new boilers and internal wall insulation.   

 

 

 

Case study: Property 3 
BEAT undertook an energy audit of a 3 bed, 3 storey detached property in Settle.  The total energy 

costs are £1272, of which £1032 or 30,065kWh is spent on gas. BEAT found that savings of 

4,000kWh/year (£130) could be secured through installing a new boiler, and 5,411kWh/year (£185) 

through installing solid insulation.  These are higher cost investments, but would have a major impact 

on the bills and living conditions for the property.  Additional savings were identified from replacing 

lighting throughout the house – as all lighting was old and inefficient.  Although this represents a 

small energy saving, it is a low cost measure which can be undertaken with minimal disruption 

immediately. 

Case study: Property 4 
BEAT undertook an energy audit of a 3 bed, 2 storey detached property in Settle, where one resident 

regularly works from home.  The total energy costs were £1354, of which £846 or 25,660kWh is spent 

on gas. BEAT found that significant savings of 7128kWh/year (£224) could be secured through installing 

a new boiler, and 4620kWh /year (£150) through installing solid insulation.  The boiler at this property 

was very old and estimated to only be 65% efficient.  In addition, the boiler controls were not able to 

separate hot water and heating, and therefore further savings could be secured from installing a new 

7(day timer on the boiler. 
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7.1.5.2 Typical dwelling savings 

Table 24 shows the approximate annual fuel bill savings, if the levels of insulation previously evaluated were 

implemented. This assumes that the dwellings are heated by oil at a cost of 6p/kWh and boiler efficiency has 

not been evaluated.  

Table 24– Calculated cost of energy demand of modelled typical dwellings 

Type of house 
Level of 

insulation 

Total energy demand 

per year, kWh 

Cost of heating 

demand, £ 

Savings on the 

oil bill, £ 

1930’s Semi0

detached house 

Standard 12162.8 729.76 ( 

Extra 8557.6 513.45 216.31 

Super 4845.2 290.71 439.05 

Victorian terrace 

Standard 20209.2 1212.55 ( 

Extra 14726.0 883.56 328.99 

Super 9597.1 575.82 636.72 

 

If the energy demand is reduced, with the increases in insulation measures and draft proofing, a smaller 

boiler size can meet the space heating demand of the house. Table 25 shows the reduced space heating 

plant size required for the reduced energy demand on a cold winter’s day with an outside temperature of (

30C. The super insulated dwelling requires nearly half the installed capacity of boiler and reduces the cost of 

heating a house on a cold day by 50%.  

Table 25– Load requirement of a Victorian terrace dwelling at (30C 

Insulation 

level 

Size of heating plant required 

to meet load at 030C 

Energy consumption for 12 

hours of heating at 030C 

Cost to heat the dwelling 

for 12 hours at 030C 

Standard 

insulation 
11.1kW 133.2 kWh £5.30 

Extra 

insulation 
8.2kW 98.4 kWh £4.00 

Superior 

insulation 
5.6kW 67.2 kWh £2.68 

 

Approximate costs and savings for upgrading energy efficiency measures can be seen in Table 26. 

Table 26 – Likely costs for improvements to a 1910 mid(terrace house 

Potential measures Capital cost (£) Bill Saving (£) Payback (years) 

Loft insulation (top up) 120 19 6.3 

Boiler and heating control upgrade for radiators 200 130 1.5 

Solid wall insulation 1,500 190 7.9 

Double glazing 2,800 48 58 

Total 9,345 387 24 

 Current With Savings  

Bills (£) 1,310 923  

7.1.6 Community building – remedial works case study 

The total savings identified by CO2Sense in the audit of Victoria Hall are summarised in Table 27.  The results 

demonstrate that the most significant savings can be met through improved and more efficiently used heating 

system.   More specifically, the biggest potential energy savings were estimated from installing a new 

thermostat to allow greater control of the heating system according to internal temperature, and installing 

new compact fluorescent lighting to replace incandescent lights.  These could save 8,003kWh or £557 per 

year.  In addition, three draught proofing measures (proofing external doors, lowering the stage curtain and 

proofing the sash windows) were found to save approximately 502kWh or £151/year. 

 

Table 27: Summary of main community savings (Victoria Hall) 

 

 

 

 

  

Type of saving 
Total Saving Cost saving Carbon 

kWh £ Kg/CO2 

Insulation 502 151 100 

Heating 7,009 428 1,230 

Lighting 1,898 207 1,000 

Equipment 131 14 ( 

Total 9,540 800 2,330 

    

Specific actions 
 

  

Install thermostat 6,565 400 1,200 

Install compact fluorescent bulbs 1,438 157 800 

Draught proofing 502 151 100 

Case study: Victoria Hall 
CO2Sense is working with Settle’s Victoria Hall to identify how energy consumption 

can be minimised in their music hall and community centre. The Hall used LEAF 

funding to commission CO2Sense to undertake an energy saving review of their 

historic building. The review highlighted some low and no cost measures that could 

save up to 16% of the Hall’s annual energy bill and increase comfort of the building’s 

occupants; these included more efficient lighting; improved heating controls and draft 

proofing measures. These measures are estimated to save the Victoria Hall £830 per 

year with an average payback of 2.1 years. Further savings opportunities requiring 

higher capital investment were also identified by CO2Sense. 
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7.1.7 Conclusion – Power down business case 

There are a number of energy reduction measures highlighted which can give savings on electrical and gas 

bills. Measures such as loft and cavity wall insulation can produce savings which payback within around 6 – 

10 years. This is at a level that some householders may decide to take up without additional financial 

incentives or grants. Further price reductions could be negotiated by implementing a collective purchase 

scheme which would further improve the payback period. 

 

Other upgrades such as secondary glazing and boiler upgrades may be more expensive and have a longer 

pay back period. This may especially be the case for many of the homes in the Settle area which fall into the 

‘hard(to(treat’ category. In these instances the costs of any upgrade to the building fabric to reduce energy 

demands could prove inhibitive to many householders.  

 

Currently the Government are finalising the details around the ‘Green Deal’, this will assist householders of all 

homes to meet the costs to upgrading their insulation, draught proofing, glazing and building fabric to reduce 

their energy demand and bills. The Green Deal is expected to be launched in October 2012. 

 

For ‘Hard(to(treat’ homes this is likely to include grants from energy companies and local authorities. Once 

these grants are in place the financial business case for these improvements is likely to be improved. 

 

In the meantime, organisations such as the Energy savings Trust and the Yorkshire Energy Partnership 

(http://www.yorkshireenergypartnership.org.uk/) can provide advice and details on other locally available 

grants. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Next steps  

 
1) The biggest changes will come about through the community uptake of 

‘the Green Deal’. Therefore keeping the community up to date and 

informed regarding these Government incentives will be paramount to 

the uptake of the measures suggested. This could be through: 

• Local community meetings; 

• Parish magazines; 

• Web(site; 

• Posters in village shops; 

• Leaflets through doors. 

2) In preparation for the Green Deal, people who would like their homes 

assessed could be enlisted, so when the scheme becomes operational in 

autumn 2012, there is no delay in getting the improvements underway. 

3) Further to the energy audits that have been recommended in a previous 

blue box, details of houses and what upgrades they may be suitable for 

should be highlighted. 
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7.2 Power up – business case 

This section looks at prioritising renewable energy projects to achieve the best value for money. Whilst return 

on investment is part of this, this section also assesses technologies for ease of implementation and the level 

of carbon savings they can provide. 

 

7.2.1 Capital costs of renewable energy installations 

There a number of measures that can be used to assess the costs of renewable technologies. Three key 

measures are £/kW, £/tonne CO2e and £/kWh. 

 

Calculating the £/kW for renewable technologies, is a guide to the overall capital costs of different 

installations. The higher the £/kW, the higher the costs of implementing the technology. To understand how 

effective a renewable energy installation is in providing energy and CO2e emission savings, it is more 

appropriate to evaluate the emissions saved and energy generated by £ spent (£/tonne CO2e and £/kWh).  

Table 28 shows these three measures for each technology. 

 

Table 28 – Approximate capital costs of potential renewable installations 

 £/kW £/tonne CO2e £/kWh 

Hydro  

(average high & low head) 
4,000 2,098 1.14 

PV, domestic 2,700 5,665 3.08 

Small Scale Wind 4,750 3,020 1.64 

Solar Thermal 1,600 3,407 0.91 

Biomass 823 1,565 0.31 

GSHP 1,250 7,206 0.48 

ASHP 650 ( 0.25 

WSHP 1,250 23,015 0.48 

    

 
This shows that ASHPs give the best energy generation for £s spent; however, there are no CO2e savings 

when replacing gas consumption. The Biomass installations give very good energy generation for money 

spent whilst also producing the best CO2e savings. It also clearly shows that solar PV has the highest costs out 

of all of the technologies assessed. 

 

However, to assess which of the technologies are the most appropriate to implement, other none financial 

variables need to be considered. For example should technologies that produce heat over electricity be 

favoured? Should schemes that have minimal disruption for example PV arrays be targeted first? Which of 

these schemes will give the best financial returns to the community and are important to the community? 

 

These questions should be considered at a local level with community engagement and dialogue.  

7.2.2 Overall project ratings 

Using the values in Table 28 along with an assessment of local constraints and the potential for community 

investment, a summary of the suggested renewable energy projects has been rated in Table 30.   

 

 

 

 

Table 30 (overleaf) has been collated using a rating system devised by CO2Sense using the following method: 

• The ‘value for money’ column is simply the projects £/kWh calculated in Table 28 multiplied by a 

weighting factor of 2. 

• The community investments column has been determined by the ability for a project to become a 

community project, drawing investment from the community and providing a financial return 

• The constraints column has been rated according to previous knowledge with renewable energy 

projects as to the number of constraints that are common for that type of renewable installation. For 

example, planning and opposition for wind turbines offers that technology many more constraints 

than a PV installation, which in non(designated areas, is a permitted development 

• The payback rating is taken from the renewable energy feasibility and other industry data collated by 

CO2Sense and rated according to Table 29. 

• The best carbon savers column is rated according to the £/CO2e in Table 28 and is based on 

technologies either replacing grid electricity or gas. 

Table 29 – Payback period rating score 

Payback rating 

Payback period Score rating 

<3 1 

>3<5 2 

>5<7 3 

>7<9 4 

>9<11 5 

>11<14 6 

>14<20 7 

>20 8 
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Table 30 – Potential renewable energy installations rated according to feasibility 

Installation 

type 

Value 

for 

money, 

£/kWh 

Community 

investment 

opportunity 

strong =1, 

weak = 5 

Constraints 

few = 1 ,    

many = 5 

Payback 

rating 

Best carbon 

savers,£/tonne 

Overall 

project 

rating 

Order of 

best 

projects 

Biomass 0.62 2 2 4 1.6 10.22 1 

Hydro 2.28 2 7 5 2.1 18.38 2 

Small wind 3.28 5 6 2 3 19.28 3 

Solar PV 6.16 3 2 6 5.7 22.86 4 

GSHP 0.96 7 4 4 7.2 23.16 5 

Solar thermal 1.82 10 2 6 3.4 23.22 6 

WSHP 0.96 5 6 4 23 38.96 7 

ASHP 0.5 10 3 5 40 58.5 8 

 

Although a further Hydro project is unlikely, an evaluation of Hydro has been included in Table 30 to allow for 

comparison with other technologies. All the factors described should be considered when looking at the 

overall attractiveness of a project; however, as seen in the renewable targets section, large scale deployment 

of installations is needed to meet a large percentage of the energy demand. Therefore all the projects should 

be viewed as potential developments and the question should be around which projects the community 

believe they can support in order to progress their developments.  

 

In order to investigate the potential scale of each technology we can use the graph shown in Figure 25, 

alongside the rating calculated in Table 30. In this graph the width of the box represents the potential capacity 

of the technology to deliver renewable energy in Settle and the height represents capital cost per kWh/annum 

installed.   

 

 
Figure 25: Renewable Energy Comparison, capital costs versus contribution 

Whilst this doesn’t give us a rating it does provide a visual guide to assist in technology choice.  Long, flat 

boxes show that a technology has the potential to deliver large levels of generation, whilst being low cost. Tall 

thin boxes show that the technology is relatively high cost with little potential to deliver large energy 

production. This figure is useful when deciding on what technologies to concentrate on and indicates clearly 

that biomass has the potential to produce the most energy at the lowest upfront cost. PV is shown as a 

relatively high cost technology however it does have the potential to produce the most electrical energy of any 

renewable technology investigated.  

By combining the ratings from table 30 and the graph in Figure 25 we can make an assessment on the most 

suitable technologies to develop in Settle.  

A priority list for Settle is shown in Table 31. This is based on the assessment by CO2Sense and StART may 

choose to prioritise these technologies differently after the community engagement exercise. 

 

Table 31 ( Priority list for Settle 

Priority List 

1 Biomass 

2 Small wind 

3 Solar PV 

4 GSHP 

5 Solar thermal 

6 WSHP 

7 ASHP 
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7.2.3 Conclusion – power(up business case 

The ratings table and comparison graph in Figure 25 give an overview of which technologies offer the best 

projects for the community to concentrate on.  

 

This is useful when prioritising; however a key consideration should always be in obtaining an energy mix. By 

utilising a number of different technologies, large peaks in generation can be avoided and more energy can 

be generated when it is needed. In this instance developing a range of technologies will be more beneficial 

than simply developing the rated ‘best’ technology 

 

The highest priority is biomass which whilst being the most suitable technology from Table 30, also has the 

potential to deliver the largest contribution to generation within the settle area. PV is also highlighted, as 

although it is the most expensive technology, it does have the potential to contribute a large portion of local 

renewable energy. It also has very few development constraints which mean it can be quickly implemented. 

 

Heat pump technologies do not rate very highly in the assessment, however in certain situations they may be 

still be the best technology. This would be particularly the case in instances where a property is off the gas 

grid but has no space for a biomass system. Being able to pick from a range of technologies ensures that 

there is a solution for the majority of situations. 

 

Whilst the Government are offering renewable energy subsidies for the installation of renewable energy 

technologies, this should be taken advantage of. Once an installation is accredited the subsidy is guaranteed 

and index linked for 20 years, 25 years for PV. However, these subsidies could be reduced or withdrawn over 

the coming years, so the business case for installing may become less favourable.  

 

 

    
 
 
 
 
 
 

  

Next steps  

 
1) Gather interest from the community, local businesses, local council and other 

stakeholders. 

2) Advertise the benefits that these local carbon installations could have for the 

community, highlighting the business case and the community benefit. 

3) Run a community event and play ‘Renewable Pursuits – The Settle Edition’ a 

CO2Sense game which explores the development of Renewable Energy. 
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8 Methods of financing 
Renewable energy projects can have high development and construction costs.  This section outlines the main 

methods of financing these projects and recommends the most suitable methods for StART. To secure 

finance, a project must balance risks against potential return.  The main considerations for investing in 

renewable projects are: 

 

• Inputs: 

o Total project cost – including development cost and capital cost; 

o Additional investment/capital ( other investors sharing financial risk;  

o A proven and reliable technology and supplier; 

o Planning permission, licensing and permitting; 

o Long term feedstock or fuel supply contracts; 

• Outputs: 

o Long term tariff guarantee (for example the FIT, RHI or ROCs); 

o Power purchase agreement and/or heat sale contracts;  

o Destination and method of waste/by(product  removal (e.g. digestate, ash, etc); 

• Operation: 

o Operational and maintenance contracts; 

o Exit route (the ability to get an investment out of a project); and 

o Performance guarantees on equipment. 

A project which reduces the risks associated with the considerations above is more likely to negotiate 

investment on better terms. The strongest projects and best investments are those with low risk and high 

financial returns.  However, some investors will only consider projects with a minimum level of financial return 

(regardless of risk) or perceive risks in different ways (e.g. some investors may be more comfortable with 

certain types of project/technology than others).   

 

There are two main forms of financing – debt finance or equity finance.  These are now discussed in further 

detail in the following sections. 

8.1.1 Debt Finance 

Debt finance for renewable energy projects is when money is borrowed on the basis of a loan typically from a 

bank.  A creditor agrees to provide capital investment on the basis of securing the original investment back 

over a period of time with additional interest.  There are three key elements to traditional debt finance in 

renewable energy projects: 

 

1. Investment sum – the total value of investment made by the creditor. 

 

2. Duration of investment – the amount of time the investment is made over.  Some repayments may 

allow early or staggered capital repayment.  For example a typical domestic mortgage is a loan 

slowly repaid over time.  

 

 

3. Interest payable – the level of interest associated with the investment sum.  This may fluctuate 

according to market conditions or be fixed in value. 

 

Debt finance generally offers the least risk to the investor and greatest risk to the project developer but 

conversely offers the greatest potential reward to the developer.  This is because the debt is repaid regardless 

of the profit/loss of the project and is usually “secured” against assets owned by the creditor (e.g. the 

renewable project or land).  The most common form of debt finance for renewable projects is project finance 

(or “senior” debt).  Senior debt is debt that takes priority over other unsecured or “junior” debt and must be 

repaid before any other creditors receive payment if the project becomes bankrupt or is liquidised. 

 

The UK is soon to set up the world’s first bank dedicated to investing in green technologies and projects; the 

Green Investment Bank (GIB).  The projects recommended throughout this low carbon plan are likely to be too 

small in scale for GIB investment.  However there could be potential for joint ventures at a wider city/regional 

level to finance larger projects in partnership with other organisations, or to work with other investors 

managing smaller funds in conjunction with the GIB.  The GIB will have an initial fund of £3billion and is set to 

start formally in 2013 following state aid approval.   

8.1.2 Equity Finance 

An equity investment involves sharing ownership of the project; including sharing the profits and risks 

associated with this.  Money is invested into shares in a project, on the basis of securing profit (a specific “rate 

of return”) based upon project performance.  If the project is successful and makes profit then shareholders 

will receive dividends proportional to their investment.  If the project is unsuccessful the shareholders may 

receive nothing.  Equity finance therefore offers the most risk to the investor and lowest risk to the project 

developer.  However, equity finance conversely offers the lowest potential reward to the developer as profits 

will be shared with the investor.  The original investment capital is usually returned to the investor only if their 

shares are sold to another party or the assets of a company are liquidated.   

 

Traditional forms of equity finance include venture capital, business angels and pension funds.  The projects 

identified in this report are unlikely to be of interest to any of these forms of equity due to the low returns and 

long payback periods. However “community share” is a form of equity finance increasingly used for 

community renewable projects and this is discussed in more detail below. 

8.1.3 Asset Finance 

Asset finance is increasingly used as a third opportunity to fund renewable energy projects.  Asset finance is 

partly debt finance and partly equity finance.  Asset finance describes the types of finance packages provided 

by banks and specialist companies which can be used by a customer to purchase or lease assets. The most 

common kinds of asset finance are hire purchase and leasing.   
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• Hire purchase asset finance: an investor will pay for and own a specific asset as part of a wider 

renewable project (e.g. a CHP generator in an anaerobic digestion plant) in return for repayment of 

the cost of the equipment, plus interest, over time. 

 

• Lease asset finance: an investor will pay for and own an asset and simply rent the asset out (usually 

there is an option to purchase the asset at the end of the period). 

 

The benefit of asset finance in a renewable energy project is that it can significantly reduce capital cost and 

even maintenance costs if the equipment is maintained as part of the asset finance agreement.  However as 

a result of this, the total running costs of the project will increase and therefore the potential profit for the 

owner(s) will be reduced.  Asset finance is more common for projects with specific component parts which 

may be best serviced by a specialist company for example anaerobic digestion or biomass.  

8.1.4 Community Share 

Several renewable energy projects are now including a community share as part of the mix of investment 

alongside traditional debt and equity.  A community share approach is a form of equity investment; 

individuals purchase shares in the project and receive benefits as a result.  These benefits can be direct (for 

example a financial dividend or free electricity) or indirect (for example carbon savings and improved local 

environment).  Most community share offers include some form of financial incentive.  There are several 

examples of successful community share models: 

 

• Settle Hydro was established to fund, build and operate a community hydro scheme in the town of 

Settle. The project raised over £100,000 through a share offer (with additional investment from 

CO2Sense) to help construct the scheme. Shareholders receive a dividend each year with profits being 

ploughed back into the local community. This model is already operational in Settle and could 

therefore be used to implement further renewable projects. 

 

• Baywind Energy Cooperative raised a total of £1.87million from a community share offer to buy three 

turbines in Cumbria from 1996 to 1999.  Preference is given to local investors, but the share offer was 

publicly available to anyone wanting to invest.  Most members receive 7(8.2% return on investment.  

The cooperative has been so successful that it has now started another organization – Energy4All – to 

support further cooperative wind projects. 

 

• Sheffield Renewables was established to develop and operate community owned renewable energy 

projects in the Sheffield area.  Sheffield Renewables are expected to undertake a community share 

offer for their Jordan Dam Hydro scheme later this year; this would be a useful project to follow as it 

progresses to gain perspective on timescales and challenges as they occur in real time on a 

community project in development.   

Community shares have legal restrictions on financial returns.  These shares also cannot increase in value; 

they can only remain the same or decrease in value.  However a community share allows a person a vote or 

say in how a project is run.  The “community shares programme” is a government funded project working 

across England to support community investment projects.  The programme has a large amount of 

information on how to invest in local community projects.   

 

Table 32: Comparison of standard company shares / equity investment with community shares 

Factor 
Community share (cooperative and 

community benefit society) 
Company share 

Share limit £20,000 limit on individual shares    No limit to shares which can be owned    

Voting One vote per shareholder    One vote per share    

Interest Limited interest on shares    No legal limits to dividends payable    

Tax 
Interest is paid gross of tax, investors 

need to declare income    

Tax credit of 10% of deducted from all 

dividend payments    

Exit Shares can be cashed in / withdrawn    Shares must be sold to other investors    

Increase Share cannot increase in value    Shares can increase or decrease    

End profit 

If there is any profit after the closure of 

the organisation, money will be given to 

another similar organisation    

Money left on closure of organisation 

will be distributed between shareholders    

8.1.5 CO2Sense Revenue Share 

CO2Sense provides investment into renewable energy projects.  CO2Sense investment is on commercial 

terms in return for an agreed share of a specified revenue stream (e.g. Feed in Tariff) which is expected to 

increase as a result of CO2Sense’s investment. The revenue share investment commonly covers a fixed term, 

usually three or five years, with a small increase each year to encourage the business to repay the investment 

sooner if possible.  At the end of the term the capital is repaid plus a premium payment.    There is no single 

fixed revenue share model, but rather a degree of flexibility around a core approach, the exact approach 

being negotiated on a project by project basis.  At any point companies who have a revenue share 

agreement with CO2Sense can choose to refinance the project through their bank or other investors. This may 

be possible after projects have demonstrated tangible results which enable lower cost finance to be secured.  

CO2Sense invest in various projects and would consider investing in a community co(operative biomass 

scheme for the Settle area as well as other renewable energy projects. . 

8.1.6 Grants 

A grant is a contribution or sum of money bestowed for a specific purpose.  There are no repayment 

requirements on a standard grant (unless the conditions of the grant are broken), but most grants are paid for 
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very specific purposes and are restricted in their scope.  At present there are no government grants available 

for the installation of renewable energy technologies as grants have been replaced by the feed(in(tariff and 

renewable heat incentive.  If any government grants become available for renewable energy it is likely that 

they would make the project ineligible for FIT/RHI financing.   

 

CO2Sense are currently aware of the following non(government grants offering (restricted) renewable energy 

finance: 

• Community Energy Challenge (project development funding) 

 http://www.cse.org.uk/projects/view/1178  

• Energyshare  (project development funding) 

 http://www.energyshare.com/community(fund/  

• National Lottery (community buildings) 

 http://www.biglotteryfund.org.uk/  

 

There are occasionally grants available from other sources and it is recommended that the following 

organisations are checked regularly to confirm if any new funds have been announced: 

• CSEP 

 http://www.communitysustainable.org.uk/  

• British Gas 

 http://www.britishgas.co.uk/community(energy/funding.html  

• EON 

 http://www.eon(uk.com/about/sustainableenergyfund.aspx  

 

Further support on grant funding is available from the EST 

  http://www.energysavingtrust.org.uk/Take(action/Community(projects/Find(funding  

 

8.2 Summary of Investment Opportunities 

Table 33 summarises the different investment opportunities available. 

8.2.1 Recommended Investment Opportunities 

A mixture of traditional project finance and community investment is recommended for any community project 

undertaken as suggested by this low carbon plan, as this will enable ownership to be retained within a 

community while maximising the potential financial risks/returns of the project.   The exact mix of investment 

will vary by project, dependent upon available investors and project specific conditions.  CO2Sense can 

potentially offer a revenue share investment for projects in the region which can also provide reassurance for 

other investors.    

 
 

Table 33: Comparison of investment opportunities 

Investment Positive Negative 

Senior debt or 

project finance 

• Several available funds and 
straightforward applications    

• Can cover a significant portion of capital 
cost    

• Long term repayments required    

• High risk for project developer (in case revenue 
falls or project fails)    

Equity finance 

• Low risk for project developer    

• Can cover a significant portion of capital 
cost    

• Part of the project is owned by a third party with 
long term profits significantly reduced    

• High rate of return required    

• Often favour high capital cost projects    

Asset finance 
• Low risk for project developer    

• Can cover a significant portion of capital 
cost    

• Part of the project is owned by a third party with 
long term profits significantly reduced    

• Long term repayments required    

Community 

share finance 

• Involves the local community and develops 
enthusiasm in project    

• Low rates of return required    

• Allows profit to be spent on community 
projects    

• Can be difficult to secure a large portion of 
community share    

• Requires a strong management team / 
organisation to coordinate investment and profit    

Revenue share 

finance 

• Can incentivise other sources of finance by 
reducing overall risk    

• Low risk for project developer    

• Short term only with ability to buy out the 
investor (CO2Sense)    

• Potentially higher rate of return required than 
debt finance    

• Only larger projects over 50kW, and up to 25% 
of investment are possible    

Grant finance 
• No finance repayment means high profit 

margin for the project    
• Limited available grants    

• Competitive    
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8.3 Methods of governance 

There are several different ways in which energy projects can be governed.  To a certain extent these 

methods are related to investment as investors will require a clear governance structure that can provide 

accountability for funds spent and income generated.  Any investor taking equity in a project (e.g. through 

community shares) is likely to require voting privileges or similar governance rights in order to protect their 

investment.  The following section details different methods of governance for energy projects. 

8.3.1 Existing organisations 

8.3.1.1 StART 

StART could manage the consenting, financing, construction and operation of any potential renewable project 

with their existing constitution and structure.  This approach would carry significant financial and reputational 

risk for StART.  StART could alternatively take a leading role in enabling projects including the financial and 

governance structure, rather than taking full responsibility for the project itself.   

8.3.1.2 Local community organisations 

CO2Sense are not aware of any other local community organisation which is suitable (in its capabilities or 

aims) to manage and operate a renewable energy project on behalf of the local community.  However, there 

may be a community organisation which could potentially manage funds generated by the project. 

 

Several examples exist where renewable energy projects are undertaken by an organisation and a separate 

pre(existing organisation (usually a community and/or charitable organisation) is chosen to manage a new 

grant fund arising from revenue generated by a project.  Therefore one organisation manages the installation 

and ongoing operation and finance of the project, and a separate organisation manages the funds 

generated.   

 

Funds managed by an organisation already established and skilled in doing similar work would bring 

associated cost savings and the ability to draw on existing skills and partnerships.  However, unless very 

strong guarantees are in place within the organisation to ensure a local focus, it may also dilute the work 

away from the local area and reduce the immediate impact to the local community.   

 

8.3.1.3 Local authority 

The local council could potentially install and manage a renewable energy project on behalf of the local 

people of Settle.  In addition, councils (in particular parish councils) are one of the most common forms of 

administrative body in the UK for managing community funds generated by renewable energy projects.   

 

Local authorities are increasingly taking the role of “enablers” and could potentially provide funding and/or 

governance support in any future energy projects.  For example, “prudential borrowing” is local authority debt 

finance from the Public Sector Works Board.  Local authorities can secure very low rates of interest on loans 

where assets are seen to have a low risk (for example district heating would fall into this category). 

 

It is recommended that a partnership approach is used with the local authority to allow sharing of resources 

and knowledge, while retaining local independence and involvement.  

8.3.2 New Organisations 

A special purpose vehicle (SPV) is the term for legal entity which has been created to fulfil a specific objective.  

They are usually created to separate another company or organisation from financial risk.  An SPV is often 

used in a renewable energy project as a discrete business enterprise which then manages the financing and 

operation of the renewable project.  Different organisations see different benefits from SPVs: 

 

• If several organisations form a joint venture and use an SPV, this is a new and clean legal structure for 

the enterprise to work; 

• If a bank invests in an SPV, this can ensure there uncontested rights over assets (as pre(existing 

organisations may have existing debtors); 

• If an equity investor invests in an SPV, this can limit its obligations to the SPV and distance itself from 

the activities of other organisations in the project. 

 

It is recommended that some form of SPV is established for any medium to large scale community renewable 

project, as this will form the basis of a management structure and separate financial risk from individuals or 

organisations.  Settle Hydro was established as an SPV from StART and other partner organisations to 

specifically deliver and manage the hydro project.  An SPV can come in several different constitutional 

structures.   

8.3.2.1 Energy Services Company (ESCo) 

Capital investment in large low carbon and renewable energy projects is often financed either wholly or in 

part with funds contributed by third parties into an energy delivery company, usually called an Energy Services 

Company (ESCo).  This would be a particularly useful mechanism for a district heating network where multiple 

properties would be supplied with heat. 

 

An ESCo is a specific form of SPV.  The precise role and responsibilities of an Energy Services Company (ESCo) 

are tailored to meet the needs of the specific project or initiative. In general, ESCo’s are used to deliver the 

following objectives: 

 

• Supplying heat, power and cooling 

• Renewable energy projects 

• Energy savings 

• Energy efficiency services 

• Energy advice 

• Tackling fuel poverty 
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Usually an ESCo is a company limited by shares or by guarantee, but in some cases it may instead be an 

industrial and provident society or a trust (these options are discussed in more detail in the sections below).  

ESCo’s may be used to oversee the financing, construction, operation and maintenance of the system.  

 

An ESCo will not make an unviable project viable, but it may take a different view on acceptable rates of return 

and risk than other facility management companies. They typically take a long term view, 15 years or more, 

and contracts are structured to reflect this.  The structure of an ESCo will depend on the specific details of the 

project or purpose, and be influenced by the attitudes of their partners towards funding and risk. As with most 

businesses, the organisation’s structure can also be influenced by the degree of experience and knowledge 

within the ESCo’s ownership or by the scope of the project or service delivered.  An ESCo may be 100% 

privately owned or 100% publicly owned, or a public/private partnership where shared funding, risk and 

expertise come together to present the best solution for all parties. 

 

8.3.2.2 Charity 

One of the more common methods for managing and distributing finance from a renewable project is 

establishing a charitable trust.  There are three main types of charity: 

 

• Unincorporated organisation – these are the most common form of charity, but are not legal entities 

and cannot therefore borrow money, enter contracts etc.  Therefore this is not suitable for a 

renewable community project. 

• Trust – a trust is a relationship between a donor, trustees and beneficiaries of assets.  A trust also has 

no legal status and is not recommended. 

• Limited company – a charity can be a private limited company which does not have share capital but 

members (who generally pay a nominal sum, for example £1).  The company has a legal status and 

can undertake community projects.  Until recently, a charity could not issue share capital – as charity 

law forbid charities distributing profits to non(charities.  However, from January 2012 exempt charities 

can offer a limited return on community share issues while retaining charitable status. 

 

Charities secure a host of benefits, including tax breaks and numerous other financial benefits.  However, any 

charity which starts distributing a large amount of money will find itself under close scrutiny from the charities 

commission (despite recent rulings) and therefore caution is recommended if this is chosen as an SPV. 

 

8.3.2.3 Industrial and provident society / cooperatives 

An industrial and provident society (IPS) is a legal entity for trading.  An IPS can be separated into two 

categories; cooperatives, or societies for the benefit of the community.  A cooperative works to benefit the 

members of the cooperative, while a society works for the benefit of the community.  Legal issues for 

cooperatives are assessed according to cooperative principles (which have a very small amount of case law 

to back them up) while legal issues for societies are assessed according to charity law.  A maximum 

shareholding in an IPS is £20,000 and shares typically allow a vote on the basis of one member, one vote. 

 

A useful case study is Energy4All.  Energy4All was created from the Baywind Cooperative in 2002 to expand 

the number of renewable energy co(operatives in the UK.  The Baywind Cooperative is a successful 

community owned wind farm in Cumbria.  Energy4All now establishes cooperatives across the UK for wind 

projects using a consistent delivery model.   

 

It is suggested that an IPS or Cooperative is explored in greater detail by START. 

Example ESCO ( Biomass boiler 

The ESCo model presented below for a biomass boiler is a common arrangement as many customers do not 

want responsibility for the boiler and fuel arrangements.  The ESCo generates returns from the sale of heat 

and from any market incentives, such as the RHI, whilst taking all responsibility for the operation and 

maintenance of the boiler. The customer receives low carbon heat which should be at a lower cost than they 

could purchase from a utility, without the complication of fuel ordering and boiler maintenance. 

 

 

Figure 26 ( Biomass ESCo model 

8.3.2.4 Recommendation 

CO2Sense recommend that prior to any governance structure being chosen, legal advice is sought as there 

are significant tax, legal and operational differences between all types of structure.  However, if the chosen 

project is likely to make a limited return on investment and/or benefit a local community in other, non(financial 

means a charity is likely to be the best option.  For the majority of projects, an IPS is likely to be the preferred 

choice.  For a project of considerable size it is suggested that ESCos are also considered. 

 

For the remainder of this section CO2Sense has assumed that an SPV vehicle (either an IPS, ESCo or both) will 

be created for renewable projects. 
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8.3.3 Community decision making and membership 

Any SPV created will need to make decisions on how to manage finances arising from the project.  Some 

finances will be legally contracted (e.g. repayment to creditors) but some decisions will need to be made on 

how money is reinvested into the local community. There are several options for decision making: 

• Small group of appointed decision makers: 

o SPV Board.  A board could determine how to use the money arising from the project with no 

input from the community aside from an annual election to determine Board members.  This 

would be a rapid and simple but could be incompatible with certain forms of legal 

governance. 

o SPV Subgroup.  A board could determine the size of any fund available for the local 

community, and a subgroup could determine what projects to fund.  A subgroup could consist 

of representatives from the local community and allow separation internally from 

administrative or project based activities away from more financial or regulatory issues.   

• Decisions made by all community members: 

o Every funding decision could be decided upon through community consultation and voting.  

This could be online, a postal vote, or through regular community meetings.  This would allow 

everyone a fair say but could be very time consuming to manage.  This may be required if an 

IPS is chosen as the delivery body. 

o A full vote could be required only when the funds allocated or requested exceeded a certain 

value.  This would allow funds to be distributed without as much administration as a full vote. 

The community members on the board of the SPV, or any other subgroup chosen to manage finances arising 

from the project should be elected by the local community.  These members could be elected on different 

grounds.  Members of the board could be chosen based on demonstrated commitment and involvement or 

skills which they have to bring to the management of the SPV, for example experience in managing a charity 

or business.  They could be chosen to represent specific interest groups within the local community to ensure 

fair representation of different stakeholders, for example; council, businesses, schools, religious groups and 

landowners.    

8.4 Community benefit opportunities 

A key benefit of developing renewable projects is that profits can be re(invested into the local community.  

Prior to determining projects to invest in and potential uses of the community fund, a clear mission aims and 

objectives should be established.  This needs to be identified and agreed by the local community.  It is 

recommended that the community determine any specific needs that the local area has.  It is important that 

the community benefit fund does not duplicate the work of any other organisation or project and that a project 

addresses a real need. 

8.4.1 Project types 

Projects financed by a community fund could be aimed at environmental, economic or social objectives.  

Several example projects are demonstrated below: 

• Environmental projects: 

o Energy efficiency, e.g. insulation or boiler replacement 

o Renewable energy, e.g. subsidised solar PV installations 

o Conservation, e.g. local habitat protection or tree planting initiatives 

o Transport, e.g. free bikes or investment in better transport facilities 

• Social projects: 

o Health and wellbeing, e.g. local allotments 

o Sport, e.g. investment in local clubs 

o Culture, e.g. community art projects 

o Crime, e.g. local youth offenders projects 

o Education and training, e.g. bursaries or education grants 

o Business and industry, e.g. start up business grants 

8.4.2 Project beneficiaries 

Funding could be allocated for individuals in the community, for individual people, households or members of 

the SPV (e.g. through share dividends).  Allocating funds to individual people or households will ensure that 

members of the community directly benefit from the community benefit fund either financially or through other 

services.  However, unless funding was allocated in a flexible manner it would be hard to ensure that all 

individuals benefit equally as it could be difficult to find products which every person needs.   

 

Funds could be used to support schemes that would provide shared benefit for local people, with less focus 

on individual benefit.  Allocating funds to the community will potentially generate a longer term benefit and 

enable the entire community to benefit.  However, it may be more difficult to get consensus on which projects 

to fund, and it may be difficult to measure tangible success of the projects.  There are also wider international, 

national or regional projects and organisations which could be funded or established using the community 

benefit fund.      
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9  Timeline for action 

This low carbon plan has been written to be completed over a timescale of ten years. The recommendations 

that have been made could be achieved within this timeframe; however a strong community network must be 

built upon to enable these changes. The timeline shown in Figure 28 shows the possible stages for engaging 

and organising the community into action to enable the renewable energy projects recommended in this 

study.  This is an abbreviated timeline; the full timeline is provided in Appendix 6. 

 

A ten year plan is fraught with bumps in the road and the impact of this on morale of the community should 

not be underestimated. A constant review and refresh approach should be taken to keep the momentum 

going and to address and redress issues as they crop up. The continual momentum diagram in Figure 27 

highlights this process. 

 

• Idea ( Ideas are suggested by community and group members. These are discussed in the forums 

available, in particular at meetings, events and on the website forum. ( The first reports to be 

discussed will be the renewable energy feasibility report, the Victoria Hall energy audit report and then 

this report. 

• Research ––––    Research is carried out as to the validity of the idea and the process by which the idea can 

be followed through. The results of the research should be analysed by other group members or 

interested parties.  Further research into the recommendations made in the three CO2Sense pieces of 

work for StART should be carried out.  A debriefing meeting will be held with CO2Sense to discuss next 

steps around the recommendations made. A further community meeting should be held, with council 

members invited with a presentation of findings from the work undertaken by CO2Sense. 

• Implementation    – This is the stage whereby the idea is mapped out into a chart of actions that will 

lead to the implementation of the idea.  

• Operation – The idea comes to fruition and the process can be reviewed, assessed, revised and re(

started. 

There are many measure and monitor breaks in the ‘Power up’ and ‘Power down’ timeline. These are crucial 

review breaks to check the progress of the low carbon action plan. This should occur every 6 months so 

people can work towards a review, assess, make recommendations and then continue. 

 

Public consultation should be an ongoing requirement throughout any project, the more the community are 

involved and are informed of the benefits of any schemes in a well balanced proposal; the more likely they 

are to be amendable to the ideas put forward.  

 

The idea of continual momentum enables multiple projects to be ongoing at any time, with continual 

assessment to progress always being monitored. 

 

 

 
Figure 27 – Continual momentum diagram 

9.1 Conclusion – timeline for action 

Developing this ‘power(down’ and ‘power up’ approach in Settle could lead to the area becoming a low 

carbon hub. The timeline stretches over the ten year period of the Settle low carbon plan and evaluates each 

renewable energy installation defined in the feasibility study alongside the energy reduction measures 

discussed in this report. It is merely a suggestion of how the gradual stages of change can be implemented, 

however, if actions could be progressed faster than the timeline, this would be beneficial to the community. 
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Figure 28 – Timeline for renewable energy action (full timeline provided in Appendix 6) 
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4.1(4.2 Insulation roll out

4.3(4.4 Lighting and window improvements

5 Power up projects

5.1 Wind Turbine

5.1.1 Research and Feasibility

5.1.2 Implementation

5.1.3 Operation
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10 Results 

10.1 “Power Down” – energy efficiency 

This report has shown that the community in Settle can go a long way to achieve their ambition of becoming a 

lower carbon, more sustainable community. The priority in Settle must be to reduce current energy demand. 

This may be addressed by the Government’s new ‘Green Deal’ which is expected to be rolled out in autumn 

2012. It is hoped that this will assist householders to meet the capital costs of upgrading the building fabric of 

their dwellings to minimise heat loss and reduce energy consumption.  

 

This report has shown that this could have dramatic effects on the current energy demand, potentially 

reducing the demand by 56%. The energy reduction measures are all achievable, but can be capitally 

expensive inhibiting most householders in their efforts. However, if the ‘Green Deal’ can assist with this 

obstacle, then householders should be informed, encouraged and guided through this process to maximise 

on this opportunity. The energy efficiency measures will not only reduce their bills, improve their thermal 

comfort within the home and save energy, but it will do all these things for many years and generations to 

come. 

 

Figure 29 depicts graphically the progress that Settle could achieve if the energy efficiency measures 

suggested in the timeline are implemented. The heat (blue line) and electrical demand (red line) can be seen 

to decrease by 30% over the period of 10 years as the energy demand is reduced year on year by energy 

efficiency measures.  

 

 
 

Figure 29 – Graph showing predicted energy demand over 10 years 

10.2 “Power Up” ( renewable energy generation 

Figure 30 shows the predicted percentage contribution of renewable generation (as recommended in the 

feasibility) to the local demand for the next 10 years.  The stepping up of the lines can be seen as the 

increased capacity comes on line. These step(ups mirror the renewable energy generated by the renewable 

energy installations that are charted in the 10 year timeline discussed in Section 9. A larger, annotated version 

of this graph can be viewed at the end of this section in Figure 31. 

 

 
Figure 30 ( % Contribution of local renewables 

10.2.1 “Power Up” ( renewable electricity 

Reviewing the renewable electricity generation line in Figure 30 it can be seen that the generation rises in a 

number of steps as the suggested installations recommended in the feasibility study are completed. By 2014 

the majority of these are implemented and the increasing % contribution rises are mainly due to the energy 

efficiency measures being rolled out. 

 

Even with these energy efficiency measures reducing demand by 30% by 2022, it can be seen that the 

recommended renewable electricity installations still contribute less than 7% of the total electricity demand.  

 

7% is a relatively small proportion of total electricity from renewable sources.  To try and obtain a greater 

generation of renewable electricity consideration of large scale ground mounted PV could be undertaken. The 

feasibility study found that there are limited properties with South facing roofs, often due to the fall of the 

valley, therefore this potential is finite. However, there is an abundance of land around Settle and 

consideration of some larger scale ground mounted PV arrays could give a boost to the renewable electricity 

generation if all other options have been exhausted. The 300kW of ground mounted array would require an 

approximate land area of 2km2. This land may be required for farming or other uses; therefore careful 

assessment would be needed prior to dedicating large areas of land for PV. 

 

Consideration should be given to the fact that grid electricity is currently met by a 6.6% share of renewable 

energy generation. As more large scale renewable energy installations come online across the UK, for 

example large off(shore wind farms, than this will increase the generation mix met by renewables and it is 

hoped that in the coming years the carbon intensity of Grid electricity will  reduce. This can be reviewed in 

Appendix 2. It should also be noted that electricity demand is set to rise in the coming years and if local 

renewable energy development can be encouraged, then an increase in these locally owned generation 

plants, creating income for local people, should be welcomed. 
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10.2.2 Power up (Renewable heat 

Renewable heat can only be developed at local levels and can’t be distributed via a national grid like 

electricity and gas. The Settle area has many households off the gas grid requiring coal, oil, LPG and electricity 

to provide their heating. This is a very expensive and carbon intensive way for people to meet their space 

heating needs. Therefore upgrading people’s heating systems to less carbon intensive fuel, such as individual 

biomass boilers should be considered a priority for communities. Investigation into forming a co(operative for 

individual Biomass installations should be undertaken. This should be a viable option when the domestic 

Renewable Heat Incentive is introduced (expected in autumn 2012).  CO2Sense can also provide further 

research and support into sourcing sustainable biomass fuel and negotiating long term contracts. 

 

The greatest chance for Settle to meet a large part of its heat demand is to install the large biomass scheme 

at Settle pool that includes a heat main to provide the heat for Settle College and Settle middle school. In 

Figure 30 the maximum percentage of heat demand that can be met with the recommendations from the 

feasibility is nearly 7%, however if the ‘large scale deployment’ recommendations are installed,  which 

includes the extension of the Settle pool biomass to the schools, then it was shown 12.4% of the heat demand 

can be met. This is a large jump with significant CO2e emission savings. 

10.3 Conclusion – results 

Great inroads can be made towards securing a lower carbon future if energy efficiency measures are rolled 

out and renewable energy installations are deployed. However, to reduce demand by 30%, 53% of dwellings 

in Settle must upgrade their homes to the ‘Super’ insulation scenario discussed. This is a great challenge, but 

it is achievable with community engagement.  Large scale deployment of renewable energy installations will 

be needed to achieve 12.4% of heat demand and 9.6% of electrical demand. If the community could have a 

share of ownership in some of these projects then this could provide a useful income stream to the 

community and re(circulate wealth within rural communities. 
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Figure 31 – Graph showing percentage of energy demand met by renewable energy generation, suggested by the feasibility study, over 10 year
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11  Community engagement 

Community engagement is essential for the recommendations in this plan to be realised. Individuals and 

small groups in the community will be responsible for driving change and implementing measures; these will 

be ineffective without the passion and commitment of an involved community. CO2Sense has worked with 

many community groups and has an understanding of the immense capacity of people motivated to improve 

their communities. 

 

The Settle Hydro project has brought together community groups, householders and local businesses. It is 

hoped that this impetus can be utilised in the continuation of further low carbon installations. By having a 

range of people involved, these projects encourage participants to share examples of good practice and to 

challenge each other to make even greater changes. 

Each individual in Settle is being challenged to consider how their lives have an impact on the environment 

and how they can make small changes to reduce this.  The collective outcome across Settle will be significant 

as all the small actions are joined together.  It is hoped that the actions of those involved in these projects will 

inspire others in the area and further afield to get involved in this movement. 

The community is being empowered to act by gaining knowledge of how their actions affect the environment.  

Everybody can be involved in the decision making of the project through the website and public meetings.  

This involvement gives the community ownership so the benefits will continue long after the initial phase of the 

project. 

11.1 Conserve and reduce network 

This will be a website based network that has a two way exchange of information between the community 

and START.  

• The community can upload information about their energy use in the forms of: 

o energy bills;  

o energy saving tips; 

o energy efficiency measures that householders have undertaken and the costs and savings 

that they given; 

o Feed back on installers; 

o Good energy deals; 

o Co(operatives that residents are forming to get the best cost saving deals; 

 

• START can upload information about:  

o The Green Deal and other Government incentives; 

o Local installers that are offering home improvement discounts; 

o Energy benchmark data for the area; 

o Information on up and coming events; 

o Information on progress of renewable energy installation projects; 

o Energy saving tips and advice; 

o Useful web links; 

o Templates for remedial works that have been approved by the conservation officer; 

o Advice on how to cope with the disruption when works are being undertaken. 

o Case studies that will assess the:  

� Impact on the energy reduction and efficiency of the building. 

� Impact on the appearance of the building. 

� The cost to benefit ratio of the works. 

11.2 Energy Champions 

The energy champions who have been trained as part of the LEAF project will be able to advise and train 

other community members on energy efficiency. The team of energy champions could be further trained to go 

into homes and advise on how to save energy and cut costs, or offer door to door advice. 

 

Energy reduction workshops could also be run, not only highlighting energy that can be saved in the home, 

but broader energy saving advice, for example: 

 

o Eating Locally grown food; 

o grow your own; 

o keeping chickens or bees; 

o Reducing meat consumption or going vegetarian as meat production is highly carbon intensive; 

o Buying natural products such as wooden toys rather than highly carbon intensive plastic; 

o Holiday in this Country rather than fly abroad; 

o Leave the car and take public transport; 

o Use an energy meter.  

11.3 Community involvement 

As changes and visible improvements are made, public enthusiasm will grow, encouraging further 

improvements and change. Collaboration with local schools and other organisations such as the Women’s 

Institute should be encouraged to help gather momentum and get a wider cross section of the area involved 

and onboard. 

 

Through community action, the objectives in Table 34  could be achieved and lead to a more sustainable 

town being realised. 
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Table 34 – Community action forging change 

ObjectiveObjectiveObjectiveObjective    DeliverableDeliverableDeliverableDeliverable    RationaleRationaleRationaleRationale    

Empowering the Empowering the Empowering the Empowering the 

communitycommunitycommunitycommunity    

Reduction in fuel costs Protect against rising fuel costs and risk of fuel poverty 

Community income 
Community becomes a stakeholder in their own 

decentralised energy generation 

Energy resilience 
Bringing energy resilience to the community to protect 

against volatility in the energy market.  

Carbon reductionCarbon reductionCarbon reductionCarbon reduction    

CO2 savings Mitigate against climate change 

Renewable targets 
Assist the council to meet their renewable energy  

targets  

Renewable Electricity/heat 

delivered 

Progress new low carbon energy generation 

installations 

Bringing growth to Bringing growth to Bringing growth to Bringing growth to 

the regionthe regionthe regionthe region    

Infrastructure improvements Long lasting change to benefit the community 

Sustainable neighbourhood Enhance quality of life and promote further change 

Utilising natural resources 
Reducing dependence on fossil fuels and harvesting 

local resources 

Green jobs 
Increasing employment and diversifying the skill base for 

the area 

11.4 Community dialogue in renewable energy generation 

As the price of fossil(fuel derived energy increasingly soars, decentralised energy generation, owned by the 

communities they serve, becomes an increasingly attractive proposition for neighbourhoods. This gives the 

local people security of energy prices and reduces the monopoly of the ‘big six’ energy providers, increasing 

competition and offering a new model of shared resources. Income from energy sold on to other users can be 

reinvested into the community. 

 

Consultation with the community should be initiated and a dialogue opened as to how they want to invest 

and what owning their own renewable energy generation plant would achieve for them.  Suggestions for key 

questions to ask during consultation are shown below. 

 

 

 

 

 

 

 

 

 

11.5 Conclusion – community engagement 

Without the community onboard, creating a low carbon hub will be a difficult task. This report was funded by 

the Department of Energy and Climate Change through their ‘Local Energy Action Fund (LEAF)’ program.  This 

fund was set up, as the Government realise that a grass roots up approach is an effective way to drive 

change. There is passion, motivation and commitment within some communities to instigate a more 

sustainable way of life.  

 

Through the LEAF work, the community will have access, via upgraded websites, to this report and the others 

carried out for LEAF.  They will have further tools to evaluate their community’s energy consumption, how to 

reduce it and how to meet it with feasible renewable energy installations. Next steps are recommended in the 

blue box opposite. 

 

 

 
 
 
 
 
 

  

Consultation questions  
1) Which renewable energy technology should be prioritised? 

2) What should be the priority for the first 12 months?  
3) What should be avoided? 

4) How important are targets? 

5) Should sub groups be set up to manage different priorities? 

6) How should we assess and re(evaluate progress? 

 

Next steps 

 
1) Advertise the web(site and post –LEAF follow up meetings; 

2) Engage people while LEAF reports are current and fresh; 

3) Encourage the energy champions to train(up other willing volunteers in 

small groups; 

4) Encourage the ‘reduce and conserve’ network to gain strength with key 

corner stone people to act as enablers; 

5) Draw up an energy and building audit questionnaire which can go on the 

website or people can use to assess the area; 

6) Begin to structure the area into sections that people can survey, either 

door(to(door or external visual inspection; 

7) Have local meetings and invite speakers to come and enthuse the 

community about various low carbon activities and topics, for example 

‘how to keep chickens’ – bicycle maintenance’ 

8) Encourage a forum on the website where people can get involved, ask 

questions or installers can advertise; 

9) Advertise courses that maybe run on relevant topics, i.e., DIY insulation; 

10) Keep the community updated on the Government incentives, such as the 

‘Green Deal’, the domestic RHI. 
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11 Conclusions and Action Plan 

The aim of this report is to give StART a template from which their vision for a low carbon town can be 

realised. This low carbon plan is not a prescription of how this should be done, but a toolkit towards a 

sustainable community. 

11.1 Energy benchmark 

The first step in this process is producing a benchmark of current energy use. It is impossible to accurately 

assess progress if there is no defined start point. Section 4 of this report provided an assessment of current 

energy use within the Settle area which can be used as this benchmark for future comparisons. This will not 

only allow effective evaluation of energy reduction measures but will add to community awareness of the true 

levels of energy consumption and associated CO2 emissions. 

 

The headline figures from this section are that the areas of Langcliffe, Giggleswick and Settle have a total 

annual domestic electrical consumption of 12,500 MWh and a total annual domestic heat consumption of 

41,500MWh. A total heat capacity of 31MW is required to meet this demand.  

 

The section has also identified that approximately 20% of local households heat their homes with fuels other 

than gas, and it should be a priority to upgrade these heating systems to a less carbon intensive method of 

heating.  

11.2 Power down  

Section 5 highlighted that the primary action for the area is the reduction of energy demand through a 

systematic and phased approach of building improvements. This will require strong support from StART and 

the local authority to ensure it ensure it progresses as efficiently as possible. 

 

The government is currently finalising details of the Green Deal which should provide a mechanism to fund 

these improvements once it is rolled out in October. StART should begin work now to identify specific 

opportunities and ensure it is prepared when this funding framework is released. 

 

As an indication of the level of energy reductions that can be made, the report has produced a series of 

calculations on the effects of insulation and draft proofing measures. A “super insulation” scenario has been 

suggested which includes the maximum practical insulation measures possible for the buildings.  If these 

upgrades were made across the entire building stock in the Settle area then the domestic energy 

consumption for space heating could be reduced by 56%.  

 

It may be slightly ambitious to assume that every household can be improved, however If only 53% of the 

Settle householders upgraded their insulation to the ‘super insulation’ levels suggested, then the energy 

consumption for space heating would be reduced by 30%.  

 

11.3 Power Up 

The total amount of renewable energy in Settle at present has been estimated at 140kW (rated capacity).  The 

recommendations from the renewable energy feasibility study undertaken by CO2Sense have been added to 

this to come up with a potential total installed capacity of 1MW.  

 

The total generation from this installed capacity was relatively small in comparison with the current energy 

demand, therefore a further scenario of ‘large scale deployment’ was proposed. 

 

This scenario gives a total installed capacity of 2.1MW. All the potential renewable energy installations that 

make up this scenario are achievable and incorporate the specific constraints within Settle.  However this 

scenario is more challenging than other scenarios and will require a greater amount of work by StART and the 

local community to achieve projected levels. 

 

Currently the Government are offering incentives for the uptake of renewable energy installations. Once the 

renewable energy plant is installed and accredited these incentives are guaranteed for 20 years or in the case 

of Solar PV, 25 years. These incentives make renewable energy development a financial attractive option.  

This offers developers an opportunity to bring new, long term income streams into local area. 

 

Encouraging communities to become the owners of their own decentralised energy generation not only gives 

them this additional income, but also improves their resilience to energy price volatility. It has a further benefit 

of encouraging energy awareness which could lead to more energy efficient behaviour change.   A grass 

roots approach to energy efficiency and generation will help the UK to change the way we think of energy 

and consume it.  

 

CO2Sense have established a timeline to give a potential route to realising this large scale deployment of 

renewable energy within Settle. 

11.4 Community Engagement 

The task and challenge of encouraging the local community to become a low carbon hub will be a difficult 

one.  It is hoped that this report highlights that there is no one easy solution to the problem of CO2e emissions, 

but rather a host of changes that are needed to bring about carbon emission reductions.  StART can follow the 

suggestions outlined in this document to ensure the community is kept up to date with changes and 

supported along the path to sustainability. 

 

The Local Energy Assessment Funding was set up by the Government as a seed fund for change. This low 

carbon plan is the seed which can be cultivated by START and the community of in the Settle and grow to 

bring real change at a time where change is paramount. By harnessing the energy and commitment of the 

community the Government hopes motivated neighbourhoods will drive this change at a grass roots level that 

will spread beyond the boundaries of one community into the next.  
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It is recommended that the progress of ‘Settle – a Low Carbon Future’ is evaluated on a regular basis and 

refreshed with new ideas and initiatives gathered from other community groups.  

11.5 Action Plan 

This report has outlined a large number of ‘next steps’ for StART and the local council to follow. A high level 

action plan based on these recommendations is shown in the following box. By following these steps, along 

with the appropriate detailed sections of this document, StART can begin working towards the goals outlined 

in this strategy. 

 

 

 

 

 

 

  

Action Plan 
 

• Step 1: Developing knowledge and awareness 

o StART should undertake further assessment of villages and houses 

in the Settle area to  

1) identify what measures are possible (both renewable and 

efficiency) and  

2) identify who is willing to undertake these measures (either with or 

without further financial support); 

o START should identify and train more volunteers to become energy 

champions and drive the work above across all villages in the valley; 

o Case studies should be created for any successful projects detailing 

what work was undertaken and any successes/failures of this; 

o Develop partnerships with the Local Authority and other local 

organisations. 

o StART should produce advisory leaflets and run regular community 

events to keep the community informed. 

 

• Step 2: Implementing change 

o Review the Green Deal and RHI (when details are released) and 

support widespread installation and refurbishment projects across 

the local community; 

o Decide on community energy projects and organise an ESCO or 

other SPV to manage future projects and ensure maximum 

community involvement and minimise financial risk; 

 

• Step 3 – Continually review and improve 

o Monitor and measure energy demands and energy efficiency / 

renewable energy work undertaken in the valley; 

o Review successes and failures – identify lessons learned from all 

projects; 

o Keep the website and other networks informed about all the results; 
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Appendix 1 – Calculating heat loss 

Typical Victorian terrace dwelling 

A case study reviewing the energy demands of a typical Victorian mid(terrace house can be evaluated in this 

section. This highlights how changes in building fabric reduce the heat loss from a building. 

 

Building Characteristics for a typical Victorian mid(terrace dwelling 

  
Floor area:( 138.1m2 

 
                               Ground floor                              First floor                                    Attic 

      
 Figure C1 – Floor plan with dimensions of terrace dwelling 

 

Table 35 highlights the U(Values of the building fabric with three differing levels of insulation: 

a) Standard insulation  

b) Extra insulation  

c) Superior insulation 

The calculations of heat loss from the building have followed the approved CIBSE methodology and have also 

considered improvements in the rate of air changes per hour seen in Table 36.  

 

 

 

 

Table 35 ( Terrace house building fabric and associated U values  

Method of Method of Method of Method of 

consconsconsconstructiontructiontructiontruction    
Building FabricBuilding FabricBuilding FabricBuilding Fabric    

UUUU((((    value, value, value, value, 

(W/m(W/m(W/m(W/m2222    K)K)K)K)    

a & b)Solid brick a & b)Solid brick a & b)Solid brick a & b)Solid brick 

(SB) walls(SB) walls(SB) walls(SB) walls    
220mm SB, 13 mm dense plaster    2.09    

c)Solid brick (SB) c)Solid brick (SB) c)Solid brick (SB) c)Solid brick (SB) 

wallswallswallswalls    
220mm SB, 50mm airspace/battens, 12.5mm plaster board    1.41    

Party wallParty wallParty wallParty wall    13mm dense plaster, 215mm brick, 13mm dense plaster    1.45    

Floor between Floor between Floor between Floor between 

floorsfloorsfloorsfloors    
Timber floor boards on 100mm joists, 12.5mm plasterboard ceiling    1.64    

a)Roof (insulated a)Roof (insulated a)Roof (insulated a)Roof (insulated 

rafter level)rafter level)rafter level)rafter level)    

12.5 mm plasterboard, 25 mm PU insulation between rafters, ventilated 

airspace, roofing felt, 25 mm ventilated airspace, clay tiles.    
0.31    

b)Roof (insulated b)Roof (insulated b)Roof (insulated b)Roof (insulated 

rafter level)rafter level)rafter level)rafter level)    

12.5mm plasterboard, 150mm PU insulation between rafters, 25mm 

ventilated airspace, roofing felt, clay tiles    
0.15    

c)Roof (insulated c)Roof (insulated c)Roof (insulated c)Roof (insulated 

rafter level)rafter level)rafter level)rafter level)    

12.5mm plasterboard, 300mm PU insulation between rafters, 25mm 

ventilated airspace, roofing felt, clay tiles    
0.115    

a)Ground floora)Ground floora)Ground floora)Ground floor    
Un(insulated suspended timber floor over ventilated floor cavity (table 

3.20 CIBSE A)    
0.83    

b) Ground floorb) Ground floorb) Ground floorb) Ground floor    
suspended timber floor with 100mm insulation between joists over 

ventilated floor cavity 
0.21 

c) Ground floorc) Ground floorc) Ground floorc) Ground floor    
Super(insulated suspended timber floor with 200mm insulation between 

joists over ventilated floor cavity 
0.12 

a&b)Glazinga&b)Glazinga&b)Glazinga&b)Glazing    Double glazed argon filled UPVC frame 2.9 

c)Glazingc)Glazingc)Glazingc)Glazing    Triple glazed argon filled UPVC frame 1.4 

a)Dooa)Dooa)Dooa)Doorsrsrsrs    Wood with single glazing 4.0 

b&c)Doorsb&c)Doorsb&c)Doorsb&c)Doors    Double glazed argon filled UPVC frame 2.9 

(CIBSE, A. 2006, table 3.54 & 3.48) 
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Table 36 ( Internal design temperatures and ACH of Zones in terrace dwelling 

 

Window 

/door area 

(m2) 

Design 

temp (0C) 

ACH 

Standard 

insulation 

ACH 

Extra insulation 

ACH 

Superior 

Zone 1 7.28/2.64 20 2 
1 x fireplace         

1 x gas fire 
1.0 

1 x dampened 

fireplace 

1 x gas fire 

0.5 

Closed 

chimney, 

No fire 

Zone 2 2.45/ 2.64 18 2 
1 x kitchen 

extract 
1.5 

1 x kitchen 

extract 
1.0 

Minimum 

kitchen extract 

Zone 3 4.84 18 0.75 ( 0.5 ( 0.5  

Zone 4 0.63 21 2 
1 x bathroom 

extract 
1.5 

1 x bathroom 

extract 
1.0 

Minimum 

bathroom 

extract 

Zone 5 2.36 18 0.75 ( 0.5 ( 0.5  

 

 

Reducing energy demand of a typical 1930’s semi(detached dwelling 

 

Building Characteristics for Semi(detached dwelling Floor area:( 127.5m2 

 
 

Figure 32 – Floor plan of semi(detached dwelling 

 
 

Table 37 highlights the U(Values of the building fabric with three differing levels of insulation: 

a) Standard insulation  

b) Extra insulation  

c) Superior insulation 

 
   Table 37 ( Semi(detached house building fabric and associated U and Y values                               

Method of construction Building fabric U0value 

(W/m2 K) 

a, b &c)Brick/brick cavity 

walls 

105mm brick, 50mm blown wool insulation, 105mm brick, 

13mm dense plaster    

0.55    

Party wall 13mm dense plaster, 215mm brick, 13mm dense plaster    1.45    

a)Roof Felt and quarry tile, 125mm quilt insulation, ceiling level.    0.304    

b) Roof Felt and quarry tile, 250mm quilt insulation, ceiling level.    0.16    

c)Roof Felt and quarry tile, 350mm quilt insulation, ceiling level.    0.115    

Floor between floors Timber floor boards on 100mm joists, 12.5mm plasterboard 

ceiling    

1.64    

a)Ground floor Un(insulated suspended timber floor (table 3.20 CIBSE A)    0.74    

b) Ground floor insulated suspended timber floor, 100 mm PU foam between 

joists    

0.2    

c) Ground floor insulated suspended timber floor 200 mm PU foam between 

joists    

0.12    

a)Doors Wooden door single glazed    4.0    

b &c)Doors Double glazed argon filled UPVC frame    2.9    

a &b) Glazing Double glazed argon filled UPVC frame    2.9    

c) Glazing Triple glazed argon filled UPVC frame    1.4    

(CIBSE, A. 2006, table 3.48 & 3.5) 
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Table 38 ( Internal design temperatures and ACH of semi(detached dwelling 

Glazed Glazed Glazed Glazed 

area area area area 

window window window window 

/door /door /door /door 

(m(m(m(m2222)))) 

Design Design Design Design 

temp temp temp temp 

((((0000C)C)C)C) 

ACH Standard ACH Standard ACH Standard ACH Standard 

insulationinsulationinsulationinsulation 

ACH extra     ACH extra     ACH extra     ACH extra     

insulationinsulationinsulationinsulation 

ACH Superior ACH Superior ACH Superior ACH Superior 

insulationinsulationinsulationinsulation 

Zone 1Zone 1Zone 1Zone 1 11.67/3.6 20 1.5 1 x working 

fireplace 

1 x gas fire 

1.0 1 x dampened 

fireplace 

1 x gas fire 

0.5 Blocked 

chimney 

No fires 

Zone 2Zone 2Zone 2Zone 2 2.98/1.58 18 2 1 x kitchen 

extract 

1.5 1 x kitchen 

extract 

1.0 Minimal 

extract 

Zone 3Zone 3Zone 3Zone 3  

10.35 

 

18 0.5  0.5  0.5  

Zone 4Zone 4Zone 4Zone 4 1.25 21 2 1 x bathroom 

extract 

1.5 1 x bathroom 

extract 

1.0 Minimal 

extract 

 

Peak SH demand 

The following is an example calculation for zone 1 of the standard insulated terrace house to give the peak 
space heating demand for the dwellings. This was achieved by firstly using the calculation of heat loss 
method described by CIBSE A (2006, 5(10). 
Ventilation ConductanceVentilation ConductanceVentilation ConductanceVentilation Conductance::::((((    External walls    

�v �
��

3
 

Cv = Ventilation conductance (W/K) 
N = air changes per hour  
V = Volume of the room (m3) 

 
Ventilation rate correctionVentilation rate correctionVentilation rate correctionVentilation rate correction    

�1cu � 
3��v 	 6∑�

∑��� 	  18∑� 	 1.5� �3�v � ∑���
    

   

Edge offset correctionEdge offset correctionEdge offset correctionEdge offset correction    

�2cu � 
∑��� 	  18∑�

∑��� 	  18∑� 	 1.5� �3�v � ∑���
 

 
R = radiant fraction of emitter (0.9 for radiators and 0.5 for under floor heating (CIBSE A. 2006, 5(11) 
 
Total heat loss Total heat loss Total heat loss Total heat loss     

�� � ��1cu � ∑��� 	 �2cu�v 	 ��c � �ao      
tc = dry resultant temperature in room  
tao= temperature on other side of the wall ( external air temperature or opposing side of party wall) 

An example calculation is shown in Table 39 to Table 41 for the standard insulated terrace house at an 
external design temperature of (40C. The calculation shows zone 1 (living room) with an internal design 
temperature of 200C and an ACH = 2 (unrestricted fireplace x 1). Qt values for zones 2(4 were calculated using 
the same method seen in Table 40. Therefore the peak space heating demand, as seen in Table 41, at the 
design external temperature of (40C is 11.58kW.  
 

Table 39 ( Dimensions and U(values of Zone 1 

 Length 

(m) 

Room 

height 

(m) 

Area  

window 

door 

(m2) 

External 

areas 

(m2) 

Internal 

Areas 

(m2) 

U(value 

(W/m2K) 

admittance 

Y(value 

(W/m2K) 

External 

area x 

U(value 

Internal 

area x 

U(

value 

Wall          

Front 4.34 3 5.64 5.64 ( 2.09 4.49 11.78 ( 

Left 9.54 3 28.63 ( 28.64 1.45 4.61 ( 41.53 

Right 9.54 3 28.63 ( 28.64 1.45 4.61 ( 41.53 

Back 

external 

1.15 3 2.13 2.13 ( 2.09 4.49 4.45 ( 

Back 

internal 

3.19 3 9.01 ( 9.01 1.45 4.61 ( 13.06 

Windows ( ( ( 6.56 ( 2.9 2.9 19.024 ( 

Floor ( ( ( 41.49 ( 0.83 1.97 34.44 ( 

Roof ( ( (  41.49 1.64 0.86 ( 68.04 

Door 1 ( ( ( 2.64 ( 4 3.01 10.56 ( 

ΣA ( ( ( 58.46 107.78 ( ( ( ( 

ΣAU ( ( ( 80.254 164.16 ( ( ( ( 

ΣAY ( ( ( ( ( ( 486.1 ( ( 

 
Table 40 ( Heat loss calculations for zone 1 

Variable Heat  loss calculations for 

Zone 1 

Cv 82.15 

F1cu 1.122 

F2cu 0.978 

Qt (W) 170.45 x ∆T 

Qt (W) 4090.83 

 
 
 
 
 

(2) 

 

(1) 

(3) 

 

(4) 



 

 

 

Settle – The sustainable town  Page 51   

 

  

Table 41 ( Total peak space heating demand for all zones 

Zone Qt external walls 

(W) 

Qt internal  walls   

ΣUA x ∆T (W) 

Qt total (W) 

1 4090.8 577.7 4668.5 

2 2076.2 (15.7 2060.4 

3 1639.9 5.3 1645.3 

4 1999.7 233.0 2232.7 

5 863.3 110.4 973.7 

All zones ( ( 11580.9 

 

The plant ratio 

The plant size ratio was calculated to determine the extra capacity needed to overcome the thermal inertia of 
the building. CIBSE A, (2006, 5.7.2.1) defines the rate at which the mass absorbs heat, or admittance Y 
(W/m2K), as ‘the rate of flow of heat between the internal surfaces of the structure and the environmental 
temperature in the space’. 
 
 According to CIBSE A, (2006, 5.7.2.1) 

�������� �����  �r �
∑��! 	 �v

∑��� 	 �v

 

 

"#���  ��$�. � �  
24�r

'�r 	 �24 � '
 

• F = Plant factor 

• fr= Response factor 

• H= number of hours heating is on including pre(heat period 

• AY=Sum of all areas x admittance values of building fabric (W/m2K) 

• AU=Sum of all areas x U(value of building fabric(W/m2K) 

• Cv= Ventilation conductance (W/K) 

Calculating the annual space heating demand 

(' )�*��) � ��+ $� #����� 	 ,���$#��$�� #����� � ��#�  ��) ����$,� -�$�� 

 (CIBSE A, 2006) 

The SH demand is calculated for each of the 10C external temperatures recorded  and multiplied by the 
degree hours calculated from the external temperature data, according to the heating regime required. The 
solar and passive gains are subtracted from the total SH demand for each external temperature 10C bin, to 
give the total required SH demand at that 10C bin temperature. The sum of the SH demand for all bin 
temperatures gives the total SH demand for the heating season to meet the required internal design 
temperatures. It can be seen for a standard insulated terrace house that the total space heating demand is 
20,204kWh. 
 
 

Table 42 – Calculating the space heating demand of a standard insulated terrace dwelling 

A B C D E F G 

External air 

temperature, 
0C 

Fabric and 

ventilation loss 

of dwelling, kW 

Hours at external air 

temperature, 

measured at 

Machynlleth (Wales) 

Heating loss 

over heating 

season, kWh 

D= BxC 

Solar 

gains, 

kWh 

 

Passive 

gains, 

kWh 

Total SH 

demand over 

heating season, 

kWh 

G = D(E(F 

(8 13.41 5 67.07 1.12 2.41 63.53 

(7 12.95 5 64.78 1.12 2.41 61.23 

(6 12.49 9 112.48 2.03 4.34 106.10 

(5 12.03 9 108.35 2.03 4.34 101.97 

(4 11.58 28 324.26 6.31 13.53 304.41 

(3 11.12 31 344.79 6.99 14.98 322.81 

(2 10.66 32 341.24 7.22 15.46 318.55 

(1 10.20 58 591.89 13.08 28.03 550.78 

0 9.74 68 662.76 15.34 32.86 614.55 

1 9.28 130 1207.43 29.33 62.82 1115.27 

2 8.82 202 1783.52 45.57 97.62 1640.32 

3 8.37 244 2042.46 55.05 117.92 1869.48 

4 7.91 269 2128.36 60.69 130.00 1937.66 

5 7.45 246 1833.56 55.50 118.88 1659.17 

6 6.99 242 1692.77 54.60 116.95 1521.21 

7 6.53 237 1549.10 53.47 114.59 1381.09 

8 6.07 221 1343.17 49.86 106.80 1186.50 

9 5.61 249 1399.16 56.18 120.33 1222.64 

10 5.16 294 1517.19 66.33 142.08 1308.77 

11 4.70 225 1057.93 50.76 108.73 898.42 

12 4.24 196 831.68 44.22 94.72 692.74 

13 3.78 167 632.04 37.67 80.70 513.65 

14 3.32 152 505.56 34.29 73.45 397.81 

15 2.86 88 252.33 19.85 42.52 189.95 

16 2.40 84 202.3 18.95 40.59 142.79 

17 1.95 54 105.31 12.18 26.09 67.03 

18 1.39 26 36.18 5.86 12.56 17.750 

19 0.93 13 12.12 2.93 6.28 2.91 

Total  3584 22749.98 810.00 1735.00 20204.98 

  

(7) 

(5) 

 

(6) 



 

 

 

Settle – The sustainable town  Page 52   

 

  

Appendix 2 0 Assumptions made in calculations 

Cost of domestic energy  

Rising energy prices have been modelled in the overall payback calculations for PV arrays, however they have 

not been included within other financial modelling for other renewable energy technologies. However, the 

upward trend in energy prices is well documented and understood and can be reviewed in Figure 33 – 

Upward trend in energy prices. If this trend continues, which is highly likely, then this can only increase the 

financial viability of installing renewable energy technologies over fossil fuel consuming plant. 

 

Table 43 – Cost of domestic energy 

Cost of domestic energyCost of domestic energyCost of domestic energyCost of domestic energy    

GasGasGasGas    4p/kWh 

ElectricityElectricityElectricityElectricity    10p/kWh 

OilOilOilOil    6p/kWh 

 

Figure 33 – Upward trend in energy prices 

 

 Carbon intensity of energy sources. 

To compare the CO2e emissions saved if renewable energy technologies are used over differing SH plant or 

grid electricity than an accurate evaluation must be made of their carbon intensities.  

 
Carbon intensity of grid electricity 

The carbon intensity of grid electricity fluctuates throughout the day and year as demand alters and different 

plant comes on and off line. However, for the purposes of this low carbon plan, a fixed annual carbon 

intensity has been used. Carbon intensity is expected to decline as the generation mix has increasing 

renewable plant online, however, it can be seen in Figure 34 that carbon intensity of grid electricity increased 

between the years of 2002 to 2008. The averaged out rolling carbon dioxide equivalent emission figures in 

Figure 34 include transmission, distribution and indirect losses, for example extraction and transport. 

However, these figures are considerably higher than those in Figure 35 which details kgCO2/kWh of grid 

electricity consumption and were devised in 2003 and revised in 2009. This does not show the same increase 

in carbon intensity between 2002 and 2008. This highlights the difficulty in assessing carbon intensity factors 

and the uncertainty in predicting future carbon intensity factors. 

 

 
(Defra, 2010, annex 3, table 3c) 

Figure 34 – Depiction of carbon intensity  

 
 

 
(Defra, 2009, MTP) 

Figure 35 – Historical and projected carbon intensity of grid electricity 

The projected carbon intensities forecast by Defra in 2009, could be considered overly optimistic considering 
the actual calculated carbon intensity of CO2 emissions of 0.541kgCO2/kWh and total GHG emissions of 0.617 
kgCO2e/kWh for 2008 (Defra, 2010).  
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Table 44 – Projected carbon intensity of Grid Electricity 

YearYearYearYear 
Projected carbon intensity of grid electricity, Projected carbon intensity of grid electricity, Projected carbon intensity of grid electricity, Projected carbon intensity of grid electricity, 

kgCOkgCOkgCOkgCO2222e/kWhe/kWhe/kWhe/kWh    

Actual reported in 2011 and used in this low Actual reported in 2011 and used in this low Actual reported in 2011 and used in this low Actual reported in 2011 and used in this low 

carbon plan carbon plan carbon plan carbon plan  
0.525 

2012201220122012 0.500 

2015201520152015 0.471 

2020202020202020 0.423 

2025202520252025 0.384 

2030203020302030 0.341 

(Defra, 2010, table 3c)& (Defra, 2009) 
 
Boiler efficiencies 

Boiler efficiency, shown in Table 45 is paramount to the calculation of GHG emissions if replacing an old boiler 
with a new boiler. 

Table 45 – Fuel combustion efficiencies 

Fuel combustion methodFuel combustion methodFuel combustion methodFuel combustion method EfficiencyEfficiencyEfficiencyEfficiency 

Gas condensing boilerGas condensing boilerGas condensing boilerGas condensing boiler 91% 

Oil BoilerOil BoilerOil BoilerOil Boiler 83% 

Pellet boilerPellet boilerPellet boilerPellet boiler 90% 

Wood burning stoveWood burning stoveWood burning stoveWood burning stove 65%* 

(Sedbuk. 2009, Boiler efficiency database) *(H.M.Government, 2010, p.11) 

 

Emissions factors  

Calculations to estimate the CO2e emission savings have used the conversion factors given in Table 46 For 

Biomass installations, emissions have been given for the displacement of fossil fuels and the emissions from 

the combustion of wood pellets or chips have been considered to be carbon neutral, as per the carbon 

reduction commitment guidelines. 

 

 

 

 

 

 

 

 

 

 

Table 46 – carbon emission factors of energy sources 

Carbon intensity of Carbon intensity of Carbon intensity of Carbon intensity of energy, COenergy, COenergy, COenergy, CO2222e kg/kWhe kg/kWhe kg/kWhe kg/kWh    

GasGasGasGas    0.186kg/kWh    

Grid ElectricityGrid ElectricityGrid ElectricityGrid Electricity    0.525kg/kWh    

OilOilOilOil    0.267kg/kWh    

Wood pelletWood pelletWood pelletWood pellet    0.04kg/kWh    

Wood chipWood chipWood chipWood chip    0.02kg/kWh    

CoalCoalCoalCoal    0.357kg/kwh    

LPGLPGLPGLPG    0.258kg/kWh    

 

Capacity factors  

The capacity factors used in Table 47 have been drawn from industry knowledge. 

 

Table 47 – Assumed capacity factors used for calculations 

TechnologyTechnologyTechnologyTechnology Capacity FactorCapacity FactorCapacity FactorCapacity Factor 

HydroHydroHydroHydro 0.400.400.400.40    

PVPVPVPV 0.200.200.200.20    

Small Scale Wind Small Scale Wind Small Scale Wind Small Scale Wind  0.330.330.330.33    

medium wind medium wind medium wind medium wind  0.300.300.300.30    

Solar ThermalSolar ThermalSolar ThermalSolar Thermal 0.200.200.200.20    

BiomassBiomassBiomassBiomass 0.30.30.30.30000    

GSHPGSHPGSHPGSHP 0.300.300.300.30    

ASHPASHPASHPASHP 0.300.300.300.30    

WSHPWSHPWSHPWSHP 0.300.300.300.30    
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Appendix 3 0 Government Subsidy  

 

Through the use of the ‘Feed(in(tariff’ and the ‘Renewable heat incentive’ the Department for Energy and 

Climate Change (DECC) hope to encourage deployment of low carbon generation of electricity and heat. The 

schemes promote investment in eligible renewable installations below 5MW and award index linked 

guaranteed payment, for 20 years, or 25 years for PV.  

 

The feedThe feedThe feedThe feed((((inininin((((tarifftarifftarifftariff 

The feed(in(tariff supports technologies that generate renewable electricity and offer payments for both the 

electricity they generate and export to the grid. The following ‘generation’ tariff rates, in pence per kWh, are 

applicable for eligible renewable energy technologies installed before 31st March 2012. 

On 31st October 2011 DECC announced radical planned changes to the solar FIT which proposed halving the 

tariff and applying a new rate from 1 April 2012 to all new solar PV installations with an eligibility date on or 

after 12th December  2011.  There has been widespread concern about the proposed change and accelerated 

timescale of change.  Subsequently these changes were challenged in court and the High Court ruled that the 

proposed changes were unlawful.  DECC appealed this decision but the High Court has denied a hearing for 

the appeal.  Further appeals may be made by DECC.   

As a result the original FiT rates will apply until 3rd March and thereafter fall to the lower rates proposed by 

DECC.  Therefore installations made before 3rd March will be able to secure the original FiT rate, while those 

after this date will receive the lower rates.   

From the 1st April all new building(connected PV installations will only be eligible to receive the FiT if they can 

demonstrate that the building they are attached to meets minimum energy efficiency criteria.  This is currently 

proposed at EPC level C or equivalent (this is still in consultation). 

A wider review of the FiT for other technologies is due to be released in February although this may be 

delayed.  CO2Sense are aware of no major changes planned for the FiT for other technologies, however we 

cannot confirm any details until the “Phase 2” consultation is released.  Further information is available on the 

DECC website.  

The Feed in 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 48 – Feed(in(tariff revenues 

TechnologyTechnologyTechnologyTechnology    ScaleScaleScaleScale    Tariff p/kWh to AprilTariff p/kWh to AprilTariff p/kWh to AprilTariff p/kWh to April    TariffTariffTariffTariff        from Octoberfrom Octoberfrom Octoberfrom October    

Anaerobic digestionAnaerobic digestionAnaerobic digestionAnaerobic digestion    

<250kW    14.0    14.7    

>250kW ( <500kW 13.0 13.7 

>500kW 9.0 9.0 

HydroHydroHydroHydro    

<15kW 20.9 21.0 

15kW (< 100kW 18.7 19.7 

>100kW ( <2MW 11.5 12.1 

>2MW – 5MW 4.7 4.5 

WindWindWindWind    

<1kW 36.2 21.0 

>1.5kW ( <15kW 28 21.0 

>15kW ( <100kW 25.3 21.0 

>100kW ( <500kW 19.7 17.5 

>500kW ( <1.5MW 9.9 9.5 

>1.5MW ( <5MW 4.7 4.5 

Solar PVSolar PVSolar PVSolar PV    

 To 3/3/12 To 31/3/12 (From July) 

< 4kW (new building) 37.8 21.0 13.6 to 16.5 

<4kW (retro(fit) 43.3 21.0 13.6 to 16.5 

>4kW ( <10kW 37.8 16.8 10.9 to 13.2 

>10kW ( <50kW 32.9 15.2 9.9 to 11.9 

>50kW ( <150kW 32.9 12.9 7.7 to 10.1 

>150kW ( <250kW 30.7 12.9 5.8 to 10.1 

>250kW ( <5MW 30.7 8.5 4.7 to 7.1 

Stand(alone 30.7 8.5 4.7 to 7.1 

Export tariffExport tariffExport tariffExport tariff    
 

3.1 TBC Export tariff 
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The Renewable Heat IncentiveThe Renewable Heat IncentiveThe Renewable Heat IncentiveThe Renewable Heat Incentive 

The Renewable Heat Incentive has been constructed to assist commercial schemes that generate renewable 

heat. The tariff rates for large biomass and the other technologies are calculated according to meter readings. 

For smaller scale biomass the tariff is eligible for capacity (kWth) multiplied by 1,314 hours of peak load hours. 

    

Table 49 – Renewable Heat Incentive revenues 

TechTechTechTechnologynologynologynology    Tariff name and sizeTariff name and sizeTariff name and sizeTariff name and size    Tariff tier and rate, p/kWhTariff tier and rate, p/kWhTariff tier and rate, p/kWhTariff tier and rate, p/kWh    

Solid biomass; municipal solid waste (inc CHP)Solid biomass; municipal solid waste (inc CHP)Solid biomass; municipal solid waste (inc CHP)Solid biomass; municipal solid waste (inc CHP)    

Small biomass    

< 200kWth    

Tier 1:( 7.9    

Tier 2 :( 2.0 

Medium biomass 

200kWth – 1MWth 

Tier 1:( 4.9 

Tier 2:( 2.0 

Large biomass 

>1MWth 
1.0 

Ground sGround sGround sGround source heat pumpsource heat pumpsource heat pumpsource heat pumps    

Water source heat pumpsWater source heat pumpsWater source heat pumpsWater source heat pumps    

Deep geothermalDeep geothermalDeep geothermalDeep geothermal    

Small ground source 

<100kWth 
4.5 

Large ground source 

>100kWth 
3.2 

Solar thermalSolar thermalSolar thermalSolar thermal    <200kWth 8.5 

BioBioBioBio((((methanemethanemethanemethane    

Injection or combustion excluding landfill gasInjection or combustion excluding landfill gasInjection or combustion excluding landfill gasInjection or combustion excluding landfill gas    
<200kWth 6.8 
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Appendix 4 – Planning 

Planning Overview ( Settle 

On the 27th march 2012 the Government published its National Planning Policy Framework (NPPF) for England. 

This framework comes into force straightaway and replaces a large number of existing planning policy 

documents, in particular, with reference to renewable energy, PPS22: Renewable Energy. 

However local planning authorities may continue to give full weight to these previous policies for 12 months, 

even if there is a ‘limited degree of conflict’ with this new framework. As predicted the document confirms the 

key role of local plans and gives LPA’s 12 months to have such a plan in place. Until this time existing plans 

local plans can still be used however these should be revised as quickly as possible to take into account the 

new policy’s in the NPPF.  

It should be noted that Regional Strategies still remain part of the development plan until they are abolished 

by the localism act, expected in summer 2012. 

The NPPF itself now confirms a presumption in favour of “sustainable development” and aims to include 

communities more in the planning process.  A key goal is to simplify the planning process and minimise the 

delays in implementing sustainable developments.  

In terms of renewable development the key section of the document is section 10.  Paragraph 98 in this 

section states that local authorities should  

“.. not require applicants for energy development to demonstrate the overall need for renewable or low 

carbon energy and also recognise that even small(scale projects provide a valuable contribution to cutting 

greenhouse gas emissions; and approve the application if its impacts are (or can be made) acceptable.” 

This shows that the document gives strong support for renewables however in other sections it also focuses 

development on brown field sites and gives strong protection for green belt in which it states “elements of 

many renewable energy projects will comprise inappropriate development” which is likely to limit renewable 

projects within green field areas. 

 

Overall the new NPPF provides both positive and negative points for the development of renewables. It 

supports renewables and their developments, however also provides strong policy support for those wishing 

to restrict their uptake. It is likely that the framework will encourage smaller scale and community projects, 

whilst restricting larger commercial projects with no clear community benefit. 

National Policy 

The UK’s national planning policy strongly encourages the development of renewable energy in order to meet 

European targets on CO2 reduction.     

 

The key national policy statement is Planning Policy Statement 22 ‘Renewable Energy’ (PPS22) which sets out 

the Government's policies for renewable energy. It advises that a positive approach should be taken towards 

renewable energy proposals in locations where technology is viable and environmental and social impacts 

can be satisfactorily addressed. It goes on to state that small scale projects can provide a valuable 

contribution to overall outputs of renewable energy and to meeting energy needs both locally and nationally.  

Settle is on the edge on the Yorkshire Moors national park and a number of developments may occur inside 

this area. PPS22  also provides guidance for developments in nationally designated areas such as the 

Yorkshire Dales national park and states: 

 ‘Small(Scale developments should be permitted within areas such as National Parks, Areas of Outstanding 

Natural Beauty and Heritage Coasts provided that there is no significant environmental detriment to the area 

concerned.’ 

Regional Policy 

The Yorkshire and Humber Plan is the Regional Spatial Strategy (RSS) for the region. The Plan was adopted in 

May 2008. The RSS is a statutory document and part of the development plan. It informs the preparation of 

Local Development Frameworks and is an important consideration in the determination of planning 

applications. 

 

Policy ENV5 from the Yorkshire and Humber Plan covers energy and its main goals are to: 
• Maximise improvements to energy efficiency and increase in renewable energy capacity 

• Reduce greenhouse gas emissions, improve energy efficiency and maximise the efficient use of 

power sources 

• Maximise renewable energy capacity through the delivery of regional and sub(regional targets 

• Promote greater use of local renewable energy in new development    

The RSS sets regional targets for the North Yorkshire and Humberside Area. For the Craven district the 

following targets are set for 2021: 

 

On Shore WindOn Shore WindOn Shore WindOn Shore Wind BiomassBiomassBiomassBiomass CofiringCofiringCofiringCofiring HydroHydroHydroHydro PVPVPVPV TotalTotalTotalTotal 

43MW43MW43MW43MW    0.7MW 2.2MW 0.46MW 1.5MW 47.8MW 

    
It should be noted that in July 2010, the UK Government announced its intention to abolish Regional Spatial 

Strategies. These will be replaced as part of the National Planning Policy Framework which is due later this 

year. This means that Yorkshire and Humber Plan will no longer form part of the Development Plan for the 

National Park.  

 

The aim of the National Planning Policy Framework is to make the planning system less complex and more 

accessible, and to promote sustainable growth. It forms part of the localism Bill which aims to shift power 

from central government back into the hands of individuals, communities and councils. In August 2011 the 

decision to abolish RSS was challenged successfully in the high court. In light of this the Craven District and are 

able to continue to use the RSS as part of its Statutory Development Plan until the Localism Bill is passed into 

law at which point the RSS will be superseded by the new Bill. 
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Appendix 5 0 Biomass district heating: case studies 

 

A district heating system is a network whereby heat is generated at a central point and dissipated via a 

network of pipes (buried underground) to the end users. This is usually accomplished by the end users 

utilising a heat exchanger which transfers heat from the network to the individual buildings own central 

heating system.  This type of heating system is recommended when there is a high housing density within a 

small area and also a large heat user, such as a school or leisure centre, which will require a continuous load 

throughout the day. Different buildings, with different demand profiles, provide a more economically viable 

scheme as this balances the spread of peak heating demand. Several smaller boilers, rather than one large 

system, may also be used to provide a more efficient form of heating as during periods of low demand (e.g. 

summer) one or more boilers can be switched off completely. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Llanwddyn: Ysgol Vyrnwy 

Llanwddyn is a small community in the Vyrnwy Valley in Wales which has an active 

community group; Vyrnwy Forum.  The community is centred around a school and 

community centre and is not connected to the gas network.  In 2001 Powys Energy 

Agency was contacted by Vyrnwy Forum to investigate low carbon opportunities and to 

specifically consider biomass woodfuel opportunities.  The resulting audits found that 

the existing heating system at the school was very inefficient and expensive (oil fired) 

and that a potential solution was to use biomass woodfuel instead.  The local 

community was keen to explore a biomass opportunity and it became apparent that 

there was scope to link surrounding buildings to a new heating system through a 

district heating scheme. Following several rounds of community engagement, over 30 

houses (a significant proportion of the total number of houses in the valley) and the 

community centre signed up to the scheme.  Powys Council was instrumental in 

getting the scheme off the ground; securing grant funding and organising an ESCO to 

design, build and manage the scheme.  A condition of the funding was that a public 

body (Powys Council) owns the infrastructure; therefore the ESCO leases this off the 

council.  A 500kW woodchip boiler now provides heating to the valley and the school 

has saved over 20% in heating costs and 44 tonnes of carbon each year.   

West Sussex: Hoathly Hill 

Hoathly Hill Community was formed in 1972 by a group of families and individuals with similar 

ideals (spiritual, social and philosophical).  There are 28 homes and three community buildings in 

the community, along with several social and charitable enterprises (including supported 

agriculture and pottery studios).  Hoathly Hill decided to install a woodfuel heating system to 

provide heating for the whole community in 2004 and raised £160,000 in grants with the 

remaining cost (£240,000) met through a community share / purchase and a loan from Triodos.  

A new organisation was established to formally manage the system – an ESCO called Hoathly 

Hill Renewable Energy Ltd.  The project was opened in 2007 and now is successfully running, 

using fuel from the nearby Balcombe Estate.  The biomass heating system has now become a 

central hub and focal point for the community. 

Aberaeron: Penmorfa 

Ceredigion County Council installed a woodfuel heating system for their offices in Aberaeron.  

This provides heat to not only the large office block, but also a residential nursing home and 

sheltered housing flats – a combined floor area of over 6600m2.  These buildings were originally 

heated by oil or electric heating systems at high cost.  The new 550kW system was installed by 

Wood Energy and has been designed to match the heating demands of the buildings – the office 

block uses a significant amount of heat during the day, while the houses use most heat in the 

mornings and evenings.  The system was completed in 2005 and is estimated to save almost 

£25,000 per year in reduced heating bills. 

Wetherby: Paddock House Farm 

In 2001 Paddock House Farm installed a 150kW biomass (woodchip) boiler to heat the farm, 

several office buildings and additional houses onsite.  Biomass was originally chosen as a low 

carbon form of heating for the new office buildings (to make them as sustainable as possible).  

The decision was made to connect the farm and wider buildings to take full advantage of the 

system and spread the peak heat demand throughout the day.  The fuel for the biomass system 

is grown at the farm (in the form of short rotation coppice) and the biomass system has now 

won several awards.  This example is a useful case study of how a small district heating 

scheme can be applied to just a few buildings in a local area.  This scheme cost £28,000 and 

paid back in 5 years.  Heat is charged to tenants at a flat rate, and the system is managed by 

the Farm. 
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Appendix 6 0 Timeline for community action

 

Timeline for community action 
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Appendix 7 – Abbreviations and Glossary 

 

AD   Anaerobic Digestion 

AGL Above Ground Level 

ALMO Arms length management organisation 

AONB Area of Outstanding Natural Beauty 

AQMA Air Quality Management Area:( 6 designated areas whereby 

annual nitrogen dioxide emission is controlled.  

ASHP Air Source Heat Pump 

BERR Former ( Department for Business, Enterprise and Regulatory 

Reform) 

Biomass Biomass is anything derived from plant or animal matter and 

includes agricultural, forestry wastes/residues and energy crops. 

It can be used for fuel directly by burning or extraction of, 

combustible oils. 

BMS Building Management System 

BREEAM BRE Environmental Assessment Method 

CERT Carbon Emissions Reduction Target 

CESP Community Energy Saving Programme 

CHP Combined heat and Power  

Power plant that simultaneously generates both electricity and 

useful heat. 

CIBSE Chartered Institute of Building Services Engineers 

CLG Department for Communities and Local Government 

CO2 

CO2e 
 

Carbon Dioxide 

Carbon Dioxide Equivalent (incorporating other harmful 

Greenhouse Gases) 

CRC Carbon Reduction Commitment 

DECC Department of Energy and Climate Change 

District Heating systems is a system for distributing heat generated in a centralised 

location to meet residential or commercial space heating or hot 

water requirements  

DNO District Network operator 

EA Environment Agency 

ESCos  Energy Servicing Companies 

EST Energy Saving Trust 

EV Electric Vehicles 

FiT Feed in tariff 

GIS Geographical Information System 

GSHP Ground Source Heat Pump 

Heat Anchor A facility with a constant heat base load 

Heat Load A site or area that requires a heat source such 

Heat Pumps transfers and transforms low temperature heat, by way of a 

refrigeration vapour compression cycle, to useful higher 

temperature heat 

HLC Heat Loss Coefficient 

IPS Industrial Provident Society 

kW Kilo Watt 

kW/m2 Kilo Watt per metre squared 

kWh/yr Kilo Watt hours per year 

kWp Kilo Watt peak 

LF Load Factor 

LLSOA Lower Level super output area 

LPA Local Planning authority 

LZC Low and Zero carbon  

LZCT Low and Zero carbon technologies 

MLSOA Middle Level super output area 

MVHR Mechanical Ventilation with Heat Recovery 

MW Mega Watt 

MWh/yr Mega Watt hours per year 

PFI Private finance initiative 

PV Photovoltaics (PV)  

ROCs Renewable Obligation Certificates 

RWTF Residual Waste Treatment Facility 

RHI Renewable Heat incentive 

SHW Solar Hot Water 

Solar thermal Solar thermal collectors absorb the sun irradiation which is utilised 

as hot water 

SPV Special purpose vehicle 

U(Value Measure of heat loss through material, W/m2K 

 

 

 

 

 

 


