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your community
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EXECUTIVE SUMMARY - Introduction
Background
The  Converging  World  (TCW)  has  provided  this  
report  for  Frome Town Council  which;
•

•

•

summarises the energy use, costs and
associated carbon emissions for the Frome
area,
provides some assessment of the potential
energy efficiency improvements and
renewable energy projects that could be
implemented in the Frome area and,
complements a web-based assessment
that is available on the e-Hub.

The report can be used as the basis to plan and
inform strategy about how to address energy use,
affordability, fuel poverty, potential for saving
energy and for the installation of renewable
energy.    It is also intended to help engage the
wider community on that journey,
The information used in this report is all freely
available and one of TCW’s objectives  is to make
this as accessible as possible for community
groups, local authorities and other interested

parties whose aim it is to support access to
affordable sustainable energy.

Frome Town Area and Data
Frome is a small market town situated in the
county of Somerset within the Mendip Local
Authority Area as shown in the map overleaf:
It is the fourth largest town in Somerset, and
has a charming historic centre and more listed
buildings than anywhere else in the region.
Set on the eastern edge of the Mendip Hills,
Frome is built on steep hills around the river
which gave the town its name. Founded in the
seventh century, the older part remains relatively
unaffected by expansion, with some streets still
cobbled and many of the buildings dating from
the 1700s.

the opportunities for Frome around sustainable
energy and future resilience against rising energy
costs and security of supply.
Sustainable Frome is a group of people living
locally who want to build a greener future and
one in which Frome is better placed to meet the
challenges of climate change. It is part of the
Transition Network, which believes that peak oil
and financial stresses in the world require urgent
community-led responses.
There is also the newly formed Frome Renewable
Energy Company (FRECo), which is a new energy
enterprise that will enable the community to
invest in renewable energy projects in Frome.
This report will help these key stakeholders
understand Frome’s energy requirements, and
demonstrate the potential to reduce and save
energy from renewables for the benefit of the
wider community.

Stakeholders
This report has been commissioned by Frome
Town Council who has an interest to understand
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EXECUTIVE SUMMARY - Methodology
Available Data
This assessment is a desktop study which uses
freely available data sets that are published from
a range of sources. Each section in this report
highlights the methodology for that assessment,
the data sets used and the assumptions.

are geographical areas representing 5000-15000
people; and Lower Layer Super Output Areas
(LLSOA) are geographical areas representing 10003000 people. As such an MLSOA can consist of a
number of LLSOAs. Of all the energy consumption

and CO2 data that is publicly available, datasets are
available at varying levels of granularity and this
affects the analysis that can be done.  
The table below shows which data is available and
at which level of detail:

Frome within
Mendip LAA

The baseline assessment of energy use for the
Frome Sustainable Energy Plan Area uses DECC
(Department for Energy and Climate Change)
published LAA (Local Authority Area) and LLSOA
(Lower Level Super Output Area) data for energy
use by type and sector. The most recent data sets,
which have been used in this study, pertain to 2011.

KEY FACTS

Frome MLSOA
Population:  33,053
Households:  14,046
Area: 14,346 ha
(source: 2011 census LLSOA data
- map produced by TCW  e-Hub)

TCW has developed its own software in the e-Hub
that allows the interrogation, mapping and
presentation of this data in a useful format.
The data available for assessing the energy
consumption and CO2 of an area is broken down
either by local authority area (LAA) or by an area
representing a population, known as super output
area. Super output areas are the statistical areas
used by the ONS for the Census and there are two
types; Middle Layer Super Output Areas (MLSOA)

4

Domestic Gas & Electricity (kWh)
Commercial Electricity & Gas (kWh)
Transport  (tonnes of fuel)
Other Fules (INC.solid & liquid)
CO2 For A Variety Of Sectors (tonnes)

LAA
x
x
x
x
x

MLSOA
x
x

LLSOA
x

EXECUTIVE SUMMARY - Methodology
Frome Sustainable Energy
Plan (SEP) Area
Using the TCW e-Hub we have been able to draw the
boundaries of the Frome SEP area within which this
assessment will focus.
In consultation with Frome Town Council (FTC), the
Sustainable Energy Plan (SEP) boundaries have
been drawn to include Frome, Selwood and Berkley
Parishes including the Commerce Park. This  covers
an area of 19 LLSOAs.
The map on the previous page, shows Frome
in its LAA. Data granularity at this level is low
and transport and industrial data sets do not go
beyond this.
The Frome MLSOA area is also shown in the previous
map with boundaries in red. The data granularity
is better here and commercial data is available at
this level.

the report this area is referred to as the Frome SEP
area. This area is not quite the same as the MLSOA.

and consistency around the three areas they have
been identified as such: Mendip LA, Frome MLSOA
and Frome SEP.

This report draws on the data available at each of
these three levels, but in order to have some clarity

Frome SEP
Area
KEY FACTS
Frome SEP

Population:  29,671
Households:  12,632
Area: 8,086 ha
(Source: 2011 census LLSOA data
- map produced by TCW  e-Hub)

For even greater granularity we can look at data
at LLSOA level. The map below shows the area
considered by this report, made up of 19 LLSOAs.  In
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EXECUTIVE SUMMARY - Demand and Supply
Overall Energy Demand
The total energy demand by the Commercial and
Domestic sectors of the Frome SEP area in 2011
was 249 GWh p.a. The following graph has broken
this down by sector and reflects how much of this
energy is used for heat and for power separately.
The total consumption of heat is 165 GWh p.a.
and for power 84 GWh p.a. The domestic sector
consumes 84% of the heat (139 GWh) and 65% of
the power.

Total estimated energy
spend by commercial
and domestic sector for
Frome MLSOA £22m pa

1.

Total energy use across Frome’s SEP is 249 GWh
where the domestic accounts for 77.5% of the
total energy used and commercial 22.5%

2. The total estimated spend on energy (both
Commercial and Domestic) for Frome MLSOA is
approx £21.87m pa
3. As an indicator, the total  domestic consumption
of energy per household per year in 2011 (15.3
MWh) is slightly lower than the National (19.9
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MWh) and Regional (16.6 MWh) average
4. CO2 figures are higher than average
for energy use
5. The total amount of domstic energy
consumption per person, per day is:
17.8 kWh, of which 14.5 kWh is gas, 4.5
is electricity and 8 kWh is economy 7.

EXECUTIVE SUMMARY - Domestic Sector
Summary
The assessment has broken down the overall
demand and supply by domestic and commercial
sectors using data from 2011.
For the domestic sector  the gas and electricity use
is shown in the pie chart below where gas makes
up 70% of all consumption and the total energy
spend for the domestic sector is estimated to be
£14.3m p.a. for the Frome SEP Area.

The CO2 emissions attributable to gas and
electricity use by the domestic sector are 54.1
ktCO2 p.a. The striking observation is that although
electricity use accounts for only 24% of energy
use, the emissions attributable make up 40%.
This is because electricity delivered through the
grid is much more carbon intensive than gas and
other forms of energy.

Total energy spend on
gas and electricity by
domestic sector for
Frome SEP £14.3M pa

All figures for 2011
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EXECUTIVE SUMMARY - Domestic Sector
Baseline assessment of
energy use and costs
Domestic Energy use and costs
1.

Domestic energy consumption across the
Frome’s SEP is estimated at 193 GWh and is
costing the sector (and local economy) £14.3M
p.a. for imported energy.

2. The Frome SEP domestic sector consumes  139
GWh of heat and 54 GWh of electricity (includes
gas, electricity and economy 7). Other fuels
such as oil, wood and coal are being used but
the data is not available at the granular level
of LLSOA.  
3. Expenditure and CO2 emissions from the
domestic sector are considered above the
regional and national average whereas overall
energy use per household, per year (15.3 MWh)
is below these averages. This can be explained
by the fact that 24% of households are
estimated to be off-gas and therefore paying
more for heat to their homes.
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4. For example, domestic consumption shows that
gas accounts for 70% but the cost represents
only 44%; compare that to electricity
consumption which is 24% but is costing 49%
of total expenditure by the domestic sector.
5. This is a significant number of households that
are off-gas. This could consequently increase
fuel poverty. For comparison Gas (4.6 p kWh)  is
almost two thirds the price of  Oil, (6.05p/kWh)
per unit. (Source :Energy Saving Trust).
6. High use of electricity as a source of heat
leads to high CO2 emissions as electricity is
more carbon intensive per kWh.
.

24% of
households
estimated to
be off the gas
network

EXECUTIVE SUMMARY - Commercial and Transport
Commercial Sector Frome MLSOA
1.

The Commercial sector makes up 20.4% of
total energy consumed across Frome’s MLSOA
and estimated expenditure on commercial
energy is £5.7m pa

2. Overall CO2 emissions attributable to Frome
MLSOA’s commercial sector is  17,8ktCO2.

3. Per capita averages for total transport
consumption and attributable CO2 emissions
for Mendip are higher than the regional and
national averages. Part of this will be because
of the M5 and its contribution to the volume of
pass-through traffic and it is also likely due to
the large rural areas within the LA.

£5.7m spent on
commercial
energy in 2011

Transport Sector across Mendip LAA
1.

Fuel use attributable to local residents and
business is difficult to assess because the
data provided also includes through traffic
and visitors to the areas either for business or
leisure.

2. The estimated total spend by the transport
sector is £105m across Mendip

All figures for 2011
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EXECUTIVE SUMMARY - Demand Reduction
Reducing heat demand
The findings of the desk top assessment reveal
that the potential energy efficiency measures
could in theory reduce the current heat demand
in the domestic sector by 100 GWh’s pa, and this is
reflected in the diagram below.  This would leave a
residual heat demand
of 65 GWh currently
Residual heat demand
met by gas, electricity
of 65 GWh to be sourced
and other fuel sources
through RE Measures
to be sourced from
renewable energy.

Meeting the residual demand from
renewable resources
Renewable Energy Heat can theoretically deliver 52
GWh p.a., (of total residual heat demand) supplied
from biomass, Air Source Heat Pump (ASHP) and
Solar thermal. It should be noted however, that
ASHP and Biomass may be used together in some
cases where ASHP cannot deliver the total heat
requirements, especially in winter. If chip and
pellet were also assessed and substituted for other
forms of energy such as oil, then the potential
for supplying renewable heat would increase

All demand figures for 2011
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dramatically because of the practicality of storage
and ease of use. This would be most relevant to the
commercial sector.
The power demand can be supplied by Solar PV and
Wind providing 67.5 GWh p.a. However, it should be
noted that wind may have less potential than is
modelled here (see section on wind) and Hydro has
not been taken account of.

EXECUTIVE SUMMARY - Cost Benefit Analysis
Cost benefit analysis-demand
reduction
If the energy efficiency measures are implemented,
then the cost savings to the local economy are
estimated to be £4.5m p.a. and over 25 years, after
removing the initial costs, the net benefit to the
local economy will be £41m at today’s prices.

For example, double glazing involves relatively
high cost to save each kWh and if it were fully
adopted it would save less energy than full-scale
implementation of other, lower-cost, efficiency
measures.
The following diagram shows the estimated Cost
per kWh saved against the absolute kWh’s that
could potentially be saved across the Frome SEP
area:

£41m could be the
benefit to the local
economy from energy
efficiency

It should be noted that this has not taken into
account future rises in energy prices or increased
economic activity through the provision of local
energy efficiency services.
Of all the measures identified and modelled, loft
and cavity insulation and draught proofing deliver
the most benefit with estimated local savings of
£1.7m pa; a 23% return on cost (without taking into
account grants).
For the capital cost of £7.4m, the projected net
benefit of these three measures to the local
economy over 25 years is £41m, 87% of the total
projected net benefit of all the demand reduction
measures.
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EXECUTIVE SUMMARY - Cost benefit analysis
Cost benefit analysis Renewable
Energy
If all the technology assessed in this report was
implemented at a cost of £132.1m, the net benefit to
the local economy is projected to be in the region
of £76m over 10 years. This does not take account
the cost of capital or any increase in energy tariff.
The graph on the previous page shows the cost
to deliver one unit of electricity (kWh) against the
absolute projected potential of units delivered
across the Frome SEP area.
What is clear from this is that ASHP’s could deliver
the most energy for the least cost at less than 50p
per unit, whereas solar PV is the most expensive
and at more than £2 per unit of electricity delivered.
It should be noted however that Solar PV is likely to
have a longer life than ASHP and less maintenance
costs. Even so the ASHP could be replaced three
times in twenty five years and still be cheaper per
unit of electricity that solar PV.
The least effective in terms of units generated
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against cost is wind which will be worse once the
cost of land and development are included.
Biomass (logs) fares better than wind and solar but
other options such as woodchip and pellet would
be more costly.

£76m the projected net
benefit over 10 years
from renewable energy

EXECUTIVE SUMMARY - Conclusions and Recommendations
Recommendations
To be finalised with Frome TC
Demand reduction
•

•

•

Of all the measures identified and modelled
loft and cavity insulation and draught proofing
deliver the most benefit with estimated local
savings of £1.7m pa; a 23% return on cost
(without taking into account grants). It is
recommended that these measures are given
priority
For the capital cost of £7.4m, the projected net
benefit of these three measures to the local
economy over 25 years is £41m, 87% of the
total projected net benefit of all the demand
reduction measures. It is recommended that a
more in-depth evaluation is undertaken
Access to the local English Housing Conditions
Survey (EHCS) data is necessary to refine
these estimates for the demand reduction
measures such as insulation, draught proofing
and double glazing. More detailed work is
recommended

•

•

Develop or broker a well-targeted energy
efficiency campaign, initially focusing on
areas of fuel poverty and off-gas

•

Consider how best to fund each of the
energy demand and RE measures, reviewing
the various brokers under energy company
mandatory requirements, Green Deal,
community ownership share models and grant
giving bodies

•

Develop a stakeholder register to help fund
and implement the measures

•

Work up a portfolio of investment-ready
projects

Communicate findings to Parish Councils and
community groups and enable access to their
baseline assessments

Renewable Energy
•

General

Capture and map in the TCW e-Hub the
current uptake of different renewable energy
technologies across the Frome SEP area

•

Compare and contrast this report with current
uptake and assess which technologies need to
be taken forward

•

Undertake a more refined renewable energy
assessment (and feasibility study) to arrive
at a more realistic cost benefit analysis for
chosen technologies
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INTRODUCTION
Background
The  Converging  World  (TCW)  has  provided  this  
report  for  Frome Town Council  which;
•

•

•

summarises the energy use, costs and
associated carbon emissions for the Frome
area,
provides some assessment of the potential
energy efficiency improvements and
renewable energy projects that could be
implemented in the Frome area and,
complements a web-based assessment
that is available on the e-Hub.

The report can be used as the basis to plan and
inform strategy about how to address energy use,
affordability, fuel poverty, potential for saving
energy and for the installation of renewable
energy.    It is also intended to help engage the
wider community on that journey,
The information used in this report is all freely
available and one of TCW’s objectives  is to make
this as accessible as possible for community
groups, local authorities and other interested
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parties whose aim it is to support access to
affordable sustainable energy.

Frome Town Area and Data
Frome is a small market town situated in the
county of Somerset within the Mendip Local
Authority Area as shown in the map overleaf:
It is the fourth largest town in Somerset, and
has a charming historic centre and more listed
buildings than anywhere else in the region.
Set on the eastern edge of the Mendip Hills,
Frome is built on steep hills around the river
which gave the town its name. Founded in the
seventh century, the older part remains relatively
unaffected by expansion, with some streets still
cobbled and many of the buildings dating from
the 1700s.

Stakeholders
This report has been commissioned by Frome
Town Council who has an interest to understand

the opportunities for Frome around sustainable
energy and future resilience against rising energy
costs and security of supply.
Sustainable Frome is a group of people living
locally who want to build a greener future and
one in which Frome is better placed to meet the
challenges of climate change. It is part of the
Transition Network, which believes that peak oil
and financial stresses in the world require urgent
community-led responses.
There is also the newly formed Frome Renewable
Energy Company (FRECo), which is a new energy
enterprise that will enable the community to
invest in renewable energy projects in Frome.
This report will help these key stakeholders
understand Frome’s energy requirements, and
demonstrate the potential to reduce and save
energy from renewables for the benefit of the
wider community.

METHODOLOGY - The TCW e-Hub
The e-Hub is an on-line tool created by The
Converging World to provide an interactive,
dynamic and automated version of much of the
data that is used to support and develop the Frome
Sustainable Energy Plan.
On the e-Hub, the baseline energy assessment will
be updated automatically each year when new
consumption data becomes available, allowing
users to monitor changes over time.
The e-Map is a component of the e-Hub which

enables the user to visualize and analyze data via
a Google Maps interface. This allows comparisons
between communities around the country.
Frome has a page on the e-Hub that can be viewed
here:
http://hub.theconvergingworld.org/communities/
view/frome
The following screen-shots from the e-Hub show
some of the features available:

A screen-shot of a ‘heat map’ comparing electricity
consumption across Frome MLSOA sub-regions.

Frome MLSOA baseline Energy
demand:

Frome MLSOA
Energy use over the
last four years.
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METHODOLOGY - The TCW e-Hub

A renewable energy project database.
Projects can be mapped and their carbon
and cost reduction impact compared to
baseline demand.
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Mendip overlayed with multiple deprivation
indicators.

SPOTLIGHT - Domestic Energy
LLSOA data only includes domestic energy
consumption so it is not possible to compare
domestic consumption with commercial and other
sectors at the LLSOA level.
However, we can look at MLSOA data which relates
to an areas slightly larger than the Frome SEP area
and conclude that  domestic energy accounts for
79.6% of energy consumed by both commercial
and domestic sectors.
The domestic sector in this area faces
challenges common to many rural areas which
can include limited access to cheaper sources
of fuel such as gas, hard to heat homes,

vulnerability to future affordable supplies and
consequently fuel poverty.
A report in 2011 estimated that 1000s  of people still
die every year in the UK from fuel poverty related
issues. 1 Fuel poverty will be a challenge for Frome
as it is for other communities.
Access to affordable, sustainable energy is
essential for the well-being of all residents and the
local economy.
This spotlight is an early step in understanding
the amount and type of energy used by the local
domestic sector, with a view to understanding
1

Domestic energy
represents 79.6%
of all energy use

what potential there is to support a shift to more
sustainable sources which would benefit residents
and the local economy.

(http://www.bbc.co.uk/news/business-15359312)

1000’s of people
die every year
from fuel poverty
related issues
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SPOTLIGHT - Domestic Energy
Data availability
Domestic sector electricity, gas and economy 7
data is available at the LLSOA level and is available
for 2008 through to 2011. Where available, the most
up to date annual dataset has been used.
This assessment has used this data to reflect the
domestic energy use across the required Frome
SEP area as identified in the map opposite.
The domestic sector assessment does not include
data for other fuels (oil, wood, coke and coal) as
this is only available at a LA level, for Mendip.

Only domestic
sector data is
available at LLSOA
level
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SPOTLIGHT - Domestic Energy

All figures for 2011
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SPOTLIGHT - Domestic Energy
Energy use and costs

the case of electricity, is the least-effective of all
the fuels to use as heat.

The total amount of energy (electricity, gas and
Economy 7) consumed by the domestic sector
across Frome’s SEP boundaries is 193 GWh. This
works out to be approximately 15.3 MWh per
household (i.e. per meter) and 6.51 MWh per capita.

For example, Frome uses 2% more energy compared
to the average household in Mendip LA.  In terms of
actual cost, Mendip uses £1,117 per household and
£472 per capita.  

The total cost in 2011 is estimated at £14.3M within
Frome’s SEP boundaries and an average of £1,134
per household and £483 per capita.  
A further breakdown of domestic consumption
shows that the consumption of gas accounts for
70% of total consumption but only 44% of total
cost; compared to electricity consumption, which
is 24% of the total consumption but 49% of the
cost.
When compared to urban areas the total
consumption is relatively high in Frome but
compares well to other market towns and the
Mendip LA as whole.
Rural areas tend to be more biased towards
electricity and other fuels such as coal and oil
which generally has a higher cost than gas and in
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For interest, urban areas like Bristol spend less
where the average household expenditure is £1,070
and per capita £457.    

Heat
The following heat map (using LLSOA
data) shows that the areas outside of
the town have increased heat energy
intensity, which could reflect the fact
that more people are using economy
7 to heat their homes which is less
effective than other forms of heat
energy,

Total CO2 emissions for the domestic sector is
50,474 tonnes across Frome’s SEP and an average  
of 4 tonnes per household and 1.7 tonnes per capita.
Per-person
The total amount of domestic energy consumed
per person, per day is: 17.8 kWh, of which 12.57 kWh
is gas, 4.2 is electricity and 1.1 kWh is economy 7.

SPOTLIGHT - Domestic Energy
Gas
The number of households using gas across  
Frome’s SEP area is 10,974, which translates to 87%
of all households.

Average household expenditure p.a. is estimated
to be £576 for Frome SEP area which compares to
Bristol at £566 and Mendip at £598.  

Electricity and economy 7

Gas consumption in 2011 had fallen to around 85%
of its 2008 level and this may be accounted for by
varying temperatures year on year.

Electricity (including Economy 7) accounts for 29%
of domestic energy consumption (56.7 GWh) across
Frome’s SEP area

The estimated expenditure on gas by the domestic
sector is £6.3m p.a.

Economy 7 is often used to provide heat for

All figures for 2011

households in the absence of gas and is usually
a good indicator of how many households are
off-gas. From a small sample of household bills
in another area, TCW has previously found that
around 25% of Economy 7 energy will be used for
powering electrical appliances and lights, with the
remainder used for heating.
The number of households using Economy 7 for
heating is 1,692 and 13.4% of total house holds.
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SPOTLIGHT - Domestic Energy
The estimated expenditure p.a. by the domestic
sector for electricity (including Economy 7)  is £8M.
This works out at about £1,207 p.a. per household
using Economy 7, and £514 per capita. These
compare with the average Mendip LA   costs of
£1,254   per household and £508 per capita and
Bristol’s £1,034, £424 per household and per capita
respectively.

Only domestic
sector data is
available at LLSOA
level

Oil & solid fuel
Oil is often used to provide heat for households in
the absence of gas, especially in rural properties.
Likewise, solid fuel is also used to provide heat for
households in the absence of gas and is sometimes
used as an additional fuel source in households
that are using oil or economy 7 for heating.
The data for domestic oil is not available for the
Frome SEP requested boundaries. However, it is
available at Mendip LA level but for 2010 rather
than 2011.

Fuel

Consumption
per capita
(MWh)

Oil
Coal

1.65
0.23

For comparison, the per capita consumption
in Bristol for oil and coal is 30GWh and 1 GWh
respectively, which helps to quantify the higher
use of these fuels in the more rural areas.

Consumption
CO2 per
per
capita (Kg)
household
(MWh)
3.90
404
0.54
78
All figures for 2011
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Domestic oil and coal consumption for the Mendip
LA in 2010 was 180 GWh and 25.1 GWh respectively.
The table below shows the consumption of these
fuels for Mendip LA.

CO2 per
household
(Kg)

Cost per
capita (£)

Cost per a
house hold (£)

958
184

99
8.5

234
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SPOTLIGHT - Domestic Energy
Deprivation and fuel poverty
The following map has included flags indicating
areas of deprivation across Mendip, Highlighting
where the lowest number shows the most deprived
LLSOA on the map . From this it can be seen that
Frome has the third most deprived LLSOA in Mendip.
The table below reflects that even in the most
deprived parts of Frome, energy consumption is
relatively high compared to both Bristol and Mendip
(which is consistent with other data from Frome’s
energy consumption). This implies that households
in these areas have increased potential for fuel
poverty. The extent of multiple deprivation within
this LLSOA is relatively high on a national scale, but
clearly it suffers less than the most deprived urban
areas such as Hartcliffe in Bristol.

Most deprived
LLSOA’s
Frome
Mendip (within
Shepton Mallet)
Bristol (Hartcliffe)
Totnes
Stroud

Deprivation index

Per capita energy
consumption (MWh)

33
35

Total domestic
energy consumption
(GWh)
9.6
8.8

6.2
6.2

Per household
consumption
(MWh)
14.3
12.9

70
25
25

9.1
14.1
13.6

5.5
7.5
6.4

13.4
16.9
14.8

All figures for 2011
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SPOTLIGHT - Domestic Energy
Carbon impact of domestic
energy use
Overall CO2 emissions attributable to energy used
by the domestic  sector are  50,5 tCO2 p.a. This does
not include emissions arising from the use of oil
and solid fuel.

Gas and electricity (including economy 7) account
for 50% each.
This translates to an average of 4 tonnes per
household and 1.7 tonnes per capita. This data is
separated into heat and power in a later section.

Comparison with Regional
and National
Energy use and cost
Average energy consumption per capita is lower
than other market towns such as Totnes and Stroud
but higher than Bristol and Mendip LA by 2% and
6% respectively.
However, when we compare the average household
energy consumption, Frome’s average is higher
than the others. The conclusion that we draw from
this is that Frome has more people per household.
The cost of energy consumption follows a similar
pattern and Frome is paying relatively more per
household and slightly less per capita, compared
with other market towns.

CO2 emissions

All figures for 2011
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When we compare the household and per capita
CO2 emissions with Bristol and Mendip LA, we find
that the household average CO2 p.a. in Frome, is
higher by comparison than the per capita figure.
When comparing Frome with other regions, we

SPOTLIGHT - Domestic Energy
can see that it is similar to Mendip and slightly
higher than Bristol.  The latter is likely to be due
to the higher consumption of gas in Bristol, which

accounts for nearly 74% of consumption (70% in
Frome) and has lower carbon emissions per unit
than electricity.

Frome compares well with other market towns
such as Totnes and Stroud.

All figures for 2011
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SPOTLIGHT - Commercial and Industrial
Commercial energy use for
Frome MLSOA
Commercial energy data (gas and electricity) is
only available at Frome MLSOA level, and not at
LLSOA as used for the domestic sector. Industrial
data is only available at Mendip LA level and
therefore this report can only base its assessment
on the less granular data available. Please refer to
earlier section on Introduction and Appendix 1 for
more information.

Energy Use

commercial sector for the Frome MLSOA area is 55
GWh.
Of the two fuel types, gas consumption is the
smaller figure in Frome, accounting for 47%   (26
GWh) of the total energy consumption for the
sector, but only 27% of the CO2 emissions. The rural
location will have some influence on the level of
gas usage as many locations will be off gas. (E.g.
13% of households have no gas connections.)
Electricity consumption, on the other hand, makes
up 53% (29 GWh) of the total energy use but 73%
of the CO2.

The total amount of energy consumed by the
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All figures for 2011

Energy cost
The cost of gas for these sectors is difficult to
determine and the data is not easily available
because commercial consumers are likely to have
negotiated different tariffs with suppliers based on
higher or more predictable usage patterns.
Based on estimated prices from UKPower.co.uk
we have taken an average cost for gas of 4 pence
per kWh and estimated the total spend to be in
the region of £1.2M. Likewise, we have taken an
average cost for electricity of 10 pence per kWh
and estimated the total spend to be in the region
of £4.5M for Frome.

SPOTLIGHT - Commercial and Industrial
CO2 emissions

Oil

Solid fuel

Total emissions for the commercial sector is 17,700  
tCO2  p.a. where electricity accounts for 73% even
though the MWh consumption is only 53%. This is
because electricity is more carbon intensive.

Industrial and commercial use of oil amounts to
472 GWh in Mendip. Agricultural oil use is less with
96 GWh of usage in Mendip.

Coal use is not significant in Mendip and only
makes up 1% of the total energy use at 8 GWh.
Manufactured solid fuels such as coke make
up a very small percentage; less than 1% of
consumption.

Electricity

Industrial & commercial data
for Mendip LA, 2010
The total amount of energy consumed by this
sector across Mendip is 910 GWh.

Electricity consumption is the third highest of all
the fuel types consumed by this sector and makes
up 13% of total energy consumed across Mendip
LA. In absolute terms this amounts to 117 GWh,
around half of the gas consumption.

Oil is the more dominantly used fuel across
Mendip (52%).   It is also worth noting that
although electricity use is only 13% of total energy
consumption, the CO2 emissions amount to 23% of
the total across the LA. The reason for this is that
electricity has almost twice the carbon intensity of
other fuels, mainly because of the inefficiency of
creating electricity from fossil fuels.

The chart below provides an indication of the
commercial gas consumption pattern within this
area. Data at the LLSOA level would provide a
better understanding of the consumption, but it is
not available.

Mendip Commercial
& Industrial Sector
spends more than
£20m p.a. on energy

In absolute terms Mendip consumes 217 GWh p.a.
Agricultural gas use is not shown separately but is
comprised under commercial gas use.
All figures for 2011

27

SPOTLIGHT - Commercial and Industrial
Energy Costs
The cost of gas and electricity for these sectors
is difficult to determine and the data is not easily
available. Based on estimated prices from UKPower.
co.uk we have taken an average of 4 pence per kWh
for gas and 10 pence per kWh of electricity.
The estimated total spend for Mendip is £20.4m  
pa, where electricity is estimated to be £8.7M and
gas £11.7m.
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All figures for 2011

Carbon Impacts of Energy Use
Total emissions arising from Mendip LA Commercial
and Industrial use is 272,122 t CO2
Industrial oil consumption is the highest emitter in
Mendip at 51% (138,000t)
Gas accounts for 15% (41,000 t) of industrial and
commercial CO2 emissions and

Electricity accounts for 23% (62,000t)
Solid fuel includes coal use which is not significant
in Mendip LA at only 1% of emissions, and those
due to manufactured solid fuels are less than 1%.

Total CO2 emissions
for the sector p.a.
is 272ktCO2

SPOTLIGHT - Transport
Data
Data on fuel use is only available at Mendip LA level
and not the LLSOA level which makes up Frome SEP.
area. This assessment therefore uses Mendip LA
data, 2010 to provide some information for Frome.
Fuel use attributable to local residents and
business is difficult to assess because the data
provided also includes through traffic and visitors
to the areas either for business or leisure.

However, policies and initiatives to provide better
access for residents to public transport and/or car
sharing, car clubs and alternative types of fuel to
drive vehicles can contribute to reducing energy
consumed in this sector.  

Transport energy use and
costs

Monitoring and reporting on transport emissions
is essential to inform policy both at the local
and national level where decisions about local
transport systems and road networks need to be
considered.

•

Key Highlights

•
•

Across the Mendip LA area, cars dominate the
fuel consumption: petrol is 39% of the total
(339 GWh) and diesel 19% (165 GWh)
Goods vehicles account for 34% of the total
consumption
Estimated spend on transport is £107m

All figures for 2011
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SPOTLIGHT - Transport
•

•

•

•

Total emissions are around 220,000 tCO2 p.a..  
(137,000t) from cars and (83,000t) from goods
vehicles)
The previous chart  shows that cars dominate
fuel use across the LA, accounting for 61% of
total transport fuel across the area, of which
petrol accounts for 41% (339 GWh) and diesel
20% (165 GWh).
Goods vehicles account for 38% of total
transport fuel across Mendip LA with diesel
HGV accounting for the highest proportion at
19%.
The estimated total spend by the transport

•

sector across Mendip is £105M. Of this, fuel for
personal transport in Mendip is the greater
cost at £70M, compared with fuel for goods
vehicles at £34M.
Further work could be done to assess how
much car usage is due to local people and how
much is through traffic or visitors to the area.

The map overleaf shows the CO2 emissions arising
from transport across Mendip, highlighting
which roads are showing the highest and lowest
emissions.

Carbon impact of transport

The total emissions attributable to transport
across Mendip is 140,000 t. A further breakdown
by vehicle and fuel type is provided in the charts
below.

The different transport fuels have very similar CO2
emissions per unit of fuel used,  but diesel is much
more polluting and likely to cause health issues.

Cars (diesel and petrol) emit 128,000t across
Mendip LA, while 83,000t are attributable to goods
vehicles.

Total Cost for
transport sector
Mendip £105m pa

All figures for 2011
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SPOTLIGHT - Transport
Total energy for
transport sector
Mendip 815.4GWh

Total CO2 by
transport sector
Mendip 140,211t
p.a.
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SPOTLIGHT - Demand Reduction
This section aims to understand how much
potential there is to reduce energy demand across
the Frome SEP area, through insulation and other
energy efficiency measures.

Methodology & Assumptions Condition of houses
To undertake this assessment, data has been used
from the English Housing Conditions Survey (EHCS)
from which we have taken the UK average for  the
levels of insulation across the housing stock and
extrapolated them to cover Frome.  Other housing
condition data (such as home energy surveys
carried out locally) could be used at a later date to
investigate this in more detail.
It must be noted however that this methodology
has had to make the assumption that the housing
across the Frome SEP area is typical of the UK, and
that this is unlikely to be the case. However, it will
provide a ball park figure and a basis for comparing
the best measures to implement for effectiveness.
Based on the following methodology, it is possible
to estimate the potential energy savings if
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insulation, and other measures such as draught
proofing and double glazing, were implemented
across the housing stock.
The EHCS survey includes data on: levels of
insulation, whether or not the property has cavity
walls or solid walls, fuel used to heat the property,
SAP ratings and CO2. The data has been used to
estimate:
•

Proportion of housing with insulation (loft and
cavity wall, and thickness)

•

Proportion of housing without insulation that
have cavity walls

•

Proportion of housing with solid walls

All modelling is based on data from the Energy
Savings Trust. Local sampling in Frome is needed in
order to arrive a more accurate basis for housing
condition assumptions.
Extrapolating the data from the EHCS housing
condition surveys the following assumptions have
been used in this assessment:

•

30% of properties (3,792) do not have cavity
walls across Frome’s SEP area

•

No property without a cavity wall has been
externally or internally insulated

•

Although 70% of properties have cavity walls,
37.2% of all properties (4,703 properties) still
need to be insulated

•

89.7% of properties have a loft. 3.3% of
properties in Frome (419 properties) have no
loft insulation

•

2.6% (329 houses) have below 50mm of loft
insulation in Frome

•

19.2% (2,421 houses) have between 50mm and
99mm of loft insulation in Frome

•

45.4% (5,741 houses) have between 100mm and
199mm of loft insulation in Frome

•

19.2% (2,424 houses) have above 200mm of
loft insulation

•

11.4% (1,440 houses) have no double glazing

•

95% (12,000 houses) have no draught proofing

•

100% (12,632 houses) have no floor insulation

SPOTLIGHT - Demand Reduction
Summary
For the purpose of understanding demand
reduction, it is necessary to categorise the energy
demand for Frome as Heat or Power.   For this
purpose, and using estimates established through
prior projects, it is assumed that 75% of Economy 7
electricity consumption is used for heating.

The types and amounts of fuel used will have a
bearing on the cost-effectiveness of any measures
taken to reduce demand and therefore all cost
savings have been assessed against the fuel type
that they will displace.

Highlights
•

Data has been extrapolated from the English
House Conditions Survey and used alongside
data from the Energy Saving Trust.

•

An estimated £4.8M (p.a.) can be saved by
the domestic sector across Frome’s SEP
boundaries if insulation, draught proofing and
double glazing is installed.   This would cost
£78M.

•

Solid wall insulation offers the greatest savings
at 37% (37.36 GWh, 7,080t CO2 and £1.8M).  

•

Floor insulation, cavity wall, and loft insulation
are the next highest energy savers at 17%, 15%
and 13% respectively.  

•

Lesser savings accrue from double glazing and
draught proofing at 9% each.

•

Loft insulation provides the lowest cost way
to reduce CO2 emissions, followed by draught
proofing.

All figures for 2011
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SPOTLIGHT - Demand Reduction
The capital cost of these measures is estimated at
a total of £78M and would provide a net cost saving
over 25 years to the domestic sector of £41M
(ignoring the cost of money and the potential for
energy price increases in the future).  

Cavity wall
insulation offers
shortest payback
time

Solid wall
insulation offers
greatest savings
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SPOTLIGHT - Demand Reduction
Comparing the Options
The tables below reflect estimated savings, the capital
cost and the net benefit to the local economy for Frome.
Savings have been calculated by simply multiplying the
annual savings by 25 years and deducting the initial capital
costs.  The payback period has been calculated by dividing
the capital cost by the annual saving.  Although this is a
simplistic approach it provides a reasonable comparator
across the various options.
To implement all the energy efficiency measures proposed,
the total cost would be in the region of £77.8 million. The
estimated total cost of investment required to implement
each of the energy efficiency measures across the domestic
sector is shown in the figure below.
(2011)

Technology

Capital Cost

Savings p.a.

Cavity Wall Insulation
Solid Wall Insulation
Loft Insulation
Double Glazing
Draught Proofing
Floor Insulation
Total

£2,351,312
£30,339,624
£2,741,920
£30,288,639
£2,400,080
£9,726,640
£77,848,214

£712,247
£1,768,059
£612,128
£417,287
£411,788
£837,029
£4,758,539

Net benefit over
25 years
£15,454,859
£13,861,854
£12,561,290
£19,856,465
£7,894,629
£11,199,085
£41,115,253

Payback time
(years)
3
17
4
73
6
12
16

Cost to reduce 1
t CO2
£41.22
£214.28
£55.93
£906.37
£72.78
£145.10
-

If all of the measures
identified could be
implemented it would
equate to a saving of
9.3 kWh per day, per
person around half of the
baseline figure.
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SPOTLIGHT - Demand Reduction
Capital cost savings and
payback
Through the measures outlined in the previous chart,
the Frome SEP households could potentially save as
much as 52% of total domestic energy use (gas and
electricity) and save around £4.8M per annum.
The graph on the previous page shows the breakdown
of reduced heat demand across different types of
insulation and the savings in terms of energy, cost and
CO2 for each.  Solid wall insulation offers the greatest
savings at 37% (37.36 GWh, 7,080 t CO2 and £1.8M).  
Floor insulation, cavity wall, and loft insulation are
the next highest energy savers at 17%, 15% and 13%
respectively. This analysis supports numerous other
studies.
Cavity wall insulation can only be installed in
properties with cavity walls.  The equivalent insulation
for properties with solid walls is the single most
effective option but also the most expensive and
potentially disruptive. Lesser savings accrue from
double glazing and draught proofing at 9% each.
The cost benefit to the local economy has been
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Solid wall
insulation offers
greatest savings

SPOTLIGHT - Demand Reduction
assessed against the displacement of specific
fuels to determine which would be the most
effective measure in economic terms and in terms
of reducing CO2.
If the objective is to reduce CO2 then it is useful
to see which is the most cost-effective measure
in these terms.   The energy efficiency measures
have been modelled to reflect the cost of reducing

1 tonne of CO2 and presented  below.  
The above takes into account the benefit in terms
of imported fuel displacement. If local jobs are
created and/or the delivery of local services
increases then the net benefit to the local economy
will also increase. This potential has not been
included in the modeling and further work could
be directed at quantifying this benefit.

37

SPOTLIGHT - Renewable Energy
Renewable Energy – an
important part of energy mix
Increasing the amount of energy from renewable
and low carbon technologies will contribute to
Frome’s future energy supply, avoid greenhouse
gas emissions  associated with energy use in the
area and, with the newly formed Frome Renewable
Energy Company (FRECo), create opportunities for
increasing local economic activity.

FRECo
Frome Renewable Energy Co-op (FRECo) is a new
energy enterprise that hopes to provide a stream
of income to community energy efficiency projects
as well as enabling community investment in
renewable energy projects in Frome.   This aims
to provide environmental benefits by reducing or
avoiding carbon emissions; a source of funds to
enable action in the local community for the benefit
of community, financial benefits for investors, and
reduced energy bills through improved energy
efficiency.
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Regional strategy
The Government’s renewable energy road map 2011
looks at the opportunities to reduce emissions by
15% using renewable technology by 2020; (source
DECC)
Although there are no regional targets due to the
dismantling of the regional tier, local authorities
would benefit in understanding ‘how they can
contribute to this target’ and improve local future
resilience. This report aims to support Frome in
understanding the potential for renewable energy,
the investment that might be needed and what
type of payback can be expected.
This Renewable Energy assessment is a desk top
study and has included the following:
• Data analysis to understand the potential
RE resource for Frome
• Technology Assessment to understand how
the RE Resource might be utilized locally.
Technologies that have been included in
this assessment are; wind, solar PV, biomass
and ASHP. Hydro is not included, but should

be added at a later stage
• Costs and benefits of the different
technology options (including capital cost,
payback and revenue)
• Potential CO2 savings and or avoidance
• Conclusions and recommendations
The methodology for assessing the renewable
energy potential for each technology and the
assumptions used is detailed in the respective
technology sections.
There has been no attempt to assess a realistic
level of implementation on the basis of local
policies and attitudes.

SPOTLIGHT - Renewable Energy - WIND
Wind resource in Frome
Wind energy systems are among the most advanced
and cost-effective renewable energy generating
technologies currently available. Modern turbines
can be producing useful power for up to 85% of
the year, (depending on siting) and have a design
lifespan of at least 20 years, but often can last 25
years. The power produced by wind is one of the
cheapest forms of renewable energy available
today, with the real potential for continuing
technological advances to bring the costs down
still further, (source; res-group.com).
Wind energy can help meet national targets on
delivery of indigenous energy, increasing the
nation’s security of supply and reducing the
reliance on finite fossil fuels and imports.
Locally wind can be an attractive community
investment with many successful predecessors in
other parts of the country to look to as examples.

sites for wind turbines from suitable locations
identified by Sustainable Frome in their Energy
Descent Action Plan (available on-line). This takes
into account both land coverage (how close a site
is to trees and obstacles which will hamper wind
speeds) and topography (how high the turbines
will be located). With some further area mapping,
the available area and subsequent numbers of

turbines was established.
We then completed a desk top survey using national
wind speed databases and RETScreen - Renewable
Energy modelling software to establish wind
speeds, choose turbines and calculate capacity
factor of potential installations. Three scenarios
including small, medium and large turbines were
considered.

Resource
The Frome area has some relatively good wind
speeds that could be captured and turned into
useful energy. The national wind speed databases
report wind speeds of 5.8m/s and 6.9 m/s, which
is a good resource for the sites identified. The
total number and capacity of each turbine type
was established from the land area identified
as suitable. Three different sizes of turbine were

Methodology
For this assessment we chose four potential
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SPOTLIGHT - Renewable Energy - WIND
assessed; small (50kW); medium (800kW) and
large (2000kW). The reason these differ is that
some models are designed to kick in at lower wind
speeds and others at higher wind speeds.
The previous table lists the details of the wind
turbines that have been used in this analysis,
including types of turbine, total annual kWh’s
generated and capacity.
In reality this can be used as an initial guide
but detailed wind resource and technology
assessments would need to be undertaken at each
potential site if there was a serious interest by the
community to take this forward. A full assessment
by external consultants would need to be done to
assess feasibility.
The area of each potential site has been used as
the driving constraint with regard to the number
of turbines that could theoretically be installed
at each location. However in comparing small,
medium and large turbines, three respective
scenarios have been modelled, which assumes
that all sites would use the same class of turbine.
In reality in may be more feasible to have a mix
of turbine configurations at different sites due
to more detailed technical considerations, local
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preferences and planning guidelines. This would
also need to be explored further within a full
assessment by external consultants.
In the methodology, the capital cost and
assumptions based on industry experience for
development costs including land, the cost of
engineering, planning, and assessments of the
technology have been modelled. It should be noted
that these are indications and would be subject to
change regarding project-specific variables such
as land costs and planning survey requirements.
For comparative purposes, as with all other
renewable technologies considered, no account of
costs of capital has been included.

Observations and highlights
•

4MW of small wind turbines could provide
around 16% of Frome’s electricity demand

•

10MW of medium wind could provide 33% of
Frome’s electricity demand

•

8MW of large wind turbines could provide
around 36% of Frome’s electricity demand

•

This could also contribute an estimated £36m,
£64m and £73m respectively (after paying

back the capital) to the local economy over 25
years
•

The cost per kWh is £0.78 £0.99 and £0.73 for
small, medium and large turbines respectively.

•

Payback for wind varies between 5 and 7.5
years (ignoring cost of capital).

•

The cost to avoid 1 tonne of CO2 varies between
£65 and £89 per tonne (see next section for
comparison and detail).

•

Wind in general shows good payback and
financial benefits but development can take
years.

•

Wind power gives a much lower cost per tonne
CO2 than the smaller domestic installations of
other electricity generating technologies

•

Siting of wind turbines is a prime factor and
has only been approximated here. A full
assessment by external consultants would
need to be done to assess feasibility

•

Wind offers the best financial benefits over 25
years of any electricity generating technology
although in practice siting turbines is likely to
be difficult because of planning restrictions

SPOTLIGHT - Renewable Energy - WIND
•

It is likely that our approach is oversimplifying
the costs and depending on final siting,
additional ancillary works and development
will mean that costs are likely to vary wildly.
For the purposes of this exercise however,
it provides a baseline and ballpark for
comparison

8MW of large wind
turbines could supply
36% of Frome’s
electricity demand

Conclusions
1.

On an initial assessment, it appears that
the wind resource in the Frome area is good
enough to be harnessed and with the right
technology and siting could make a significant
contribution to the Frome energy mix. The
technology is proven, the cost and returns can
be good and any proposed wind farm could
attract local community investment similar to
other models across the UK.

2. 4 large wind turbines take up the smallest
placement density in acreage, and thus may
have more success from a planning and cost
perspective.
3. In practice, siting 79 turbines is likely to be
difficult because of planning restrictions.

4. Local community appetite for any wind
turbines of any size is key to whether or not
a wind farm or single installation is likely to
go ahead.
5. Compared to other technologies, it can take
years to develop a wind farm and this should
be considered when considering the RE options
for Frome.
6. Should the community wish to proceed with
investigations into wind energy, a detailed
feasibility assessment of potential sites and
possible configurations to maximize returns
should be carried out.
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SPOTLIGHT - Renewable Energy - SOLAR PV
Solar PV in Frome
Solar PV with feed in tarrifs (FiT) has become
popular due to projected high returns, and ease
of installation.   Photo-voltaic systems use cells
to convert solar radiation into electricity. The cell
consists of one or two layers of a semi-conducting
material. When light shines on the cell it creates an
electric field across the layers, causing electricity
to flow. The greater the intensity of the light, the
greater the flow of electricity.
The most common semi conductor material used
in photo-voltaic cells is silicon, and there is no
limitation to its availability as a raw material;
silicon is the second most abundant material in the
earth’s mass, (source.res-group.com)
A photo-voltaic system does not need bright
sunlight in order to operate. It can also generate
electricity on cloudy days albeit at a reduced yield.

Methodology
For this assessment, we have looked at the total
amount of houses within the Frome SEP (12,632)
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and assumed that 50% of those houses (6,316)
would be suitable for solar pv. The houses identified
are those that have the correct irradiance and are
south facing 52% (3,284) or East West facing 48%
(3,032). For the purpose of this report, it could also
be assumed that all properties identified within
this study could potentially gain benefits from not
just solar PV but also solar water heating. We have
assumed that 50% of the energy generated would
be used locally and 50% exported.

Resource
According to the following map, the South West
receives the highest solar irradiation in the
country, and although Frome’s levels are not the
highest in the region, there is substantial solar
energy to be utilized.
The table below shows the number of installations,

the kWh generated, and the estimated cost for
south facing and east west facing roofs.
Based on our methodology, it has been estimated
that the cost of installing solar PV on 50% of

SPOTLIGHT - Renewable Energy - SOLAR PV
domestic roofs in Frome would cost approximately
£44.2m, (£7000 per installation).

facing roofs is 3,650t CO2.
•

Observations and highlights
•

Installing solar on 50% of south facing roofs,
could provide approximately 18% of Frome’s
electricity needs. Likewise east west facing
roofs 14%

•

This could also contribute an estimated £68m
(after paying back the capital) to the local
economy over 25 years

•

The cost for South West facing per kW is £1,892
and kWh is 2.2p for East/West that latter figure
is 2.6p

•

Payback for solar pv is about 10 years.

•

The annual CO2. emissions savings per year for
south facing roofs is 4,647tCO2. and east/west

The cost to avoid 1 tonne of CO2. for south
facing roofs is £198 per tonne and for east/
west facing £233 per tonne. (See next section
for comparison and detail).

Conclusions
1.

Future studies could assess sites based on
their potential for solar power by looking at
mapping and aerial photography to determine
roof type (flat or pitched, pitch orientation,
site aspect, building orientation and available
roof surface area)

2. PV has the highest payback time of any
technology (around 10 years) but is still an
important part of a renewable energy mix
because of ease of installation and lack of
planning regulations in most situations

3. PV has the highest capital cost of any project,
but in spite of this, it generates income over 25
years, so can bring long-term benefits to the
local economy
4. It has the highest cost per tonne of CO2 saved
but is worth considering for the above reason.

PV has the
highest cost per
tonne of CO2
saved
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SPOTLIGHT - Renewable Energy - SOLAR THERMAL
Solar Thermal in Frome
Solar thermal is the simplest solar technology and
essentially consists of a panel, called a collector,
making hot water from solar energy. There are two
forms of solar thermal collector; either a flat plate
absorber or a panel of evacuated tubes, which have
absorbers in a vacuum on pipes running through
larger glass tubes. Solar radiation is absorbed
through the collector and the heat is transferred to
a building’s hot water system by a transport fluid.
Solar heated hot water is then stored in a hot water
tank inside the building before being consumed
when required.
Solar thermal systems can be integrated into a
buildings existing heating system either with a
separate, or larger, storage cylinder. Systems also
operate all year round, however with the light
intensity being greater in the summer, further
heating of water will be needed with a boiler or
immersion heater during the winter months.
Traditionally solar thermal systems are more
efficient and have a much lower initial capital cost
than PV systems. However with prices dropping and
efficiencies being gained in PV systems, plus a well-
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established subsidy scheme in operation in form of
FiTs and the option to export excess electricity to
the grid, PV is now becoming competitive. Unlike
PV, in a solar thermal system all generated heat
energy must be used ‘on site’ and cannot be
exported back to the grid.

thermal system would displace, using the
domestic energy consumption information, we
have assumed that of the houses identified to be
suitable and either south or east west facing, 87%
are heating water with gas and the remaining 13%
with electricity.  

Methodology

Resource

As with the Solar PV analysis, we have looked at the
total amount of houses within the Frome SEP area
(12,632) and assumed that 50% of those houses
(6,316) would be suitable for solar thermal. The
houses identified are those that have the correct
irradiance and are south facing (52% - 3,284) or
east west facing (48% - 3,032).

The South West recieves the highest solar
irradiation in the country, and although Frome’s
levels are not the highest in the region, there is
substantial solar energy to be utilized.

In terms of the type of heating fuel that a solar

The table below shows the number of installations,
the kWh generated, and the estimated cost for
South and East West facing roofs.

SPOTLIGHT - Renewable Energy - SOLAR THERMAL
Based on our methodology, it has been estimated
that the cost of installing solar thermal on 50% of
domestic roofs in Frome would cost approximately
£27.3m, (£4320 per installation).

Observations and Highlights

Conclusions

Installing solar thermal on suitable and south and
east west facing roofs could contribute £30m (after
paying back the capital) to the local economy over
25 years.

Future studies could assess sites based on their
potential for solar power by looking at mapping
and aerial photography to determine roof type (flat
or pitched, pitch orientation, site aspect, building
orientation and available roof surface area)

The cost per kWh for south facing roofs is £2.79 and
for east west facing roofs is £3.28.
Payback for solar thermal is around 13 years.
The annual CO2 emissions savings per year for
south facing roofs is 1,109tCO2 and for east west
facing roofs is 871tCO2.
The cost to avoid 1 tonne of CO2 for South facing
roofs is £512 per tonne and for east west facing
£601 per tonne. (see next section for comparison
and detail).

Solar thermal has the highest overall costs per
kWh and less carbon impact than PV due to main
fuel displacement of gas (heating) rather than
electricity, which has a higher carbon intensity and
higher cost per kWh.
Solar thermal still remains an important
consideration for smaller dwellings, as it requires
smaller amount of roof space per kW than PV (1.4m2
per kW).
Financial costs do not include mandatory upgrades
to loft (at least 250mm) and cavity wall insulation
that would be required to qualify for RHI payments
(approximately £800 for dwellings that need it).
Further analysis would require incorporating this  
information.
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SPOTLIGHT - Renewable Energy - BIOMASS
Biomass in Frome
“In the South West, energy crops and forestry
residues are identified as significant contributors
to the overall regional [RE] targets. For example,
REvision 2020 identifies targets for up to 100MW of
biomass fired electricity by 2020, along with 247MW
of heating, 42MW of CHP, and 39MW of community
heating on site in new developments.” This could
present a new opportunity for a rural community
like Frome. (Source: CSE Devon Miscanthus and Woodfuels
Opportunities 2007)

Biomass power generation is a sustainable and
secure energy choice. Using an abundant, reliable
fuel and tried-and-tested technology, biomass
can help meet renewable energy targets, cut
greenhouse gas emissions, and provide a reliable
and secure electricity supply for homes.

Methodology
The approach to the assessment of biomass has
been to provide an indicative feel for potential.
Detailed assessments of potential feedstock
supply chains is beyond the scope of this study. For
this assessment we have just looked at Biomass
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Use http://www.daftlogic.com/projects-google-maps-area-calculator-tool.htm to measure areas of
local woodland

(logs) replacing gas and biomass (logs) replacing
economy 7 . However the reality is that most
houses on gas would not chose to replace it with
biomass, (unless inefficient).

centre. Of course, there may be various restrictions
on these woods that prevent them being used to
supply wood fuel but this analysis is a theoretical
model of what could be possible.

Frome is well placed to develop this opportunity
and we have identified 5 different resources
(woodlands) within a 5 mile radius of the town

The data used to calculate the capital cost and
returns are reflected in the following table.

SPOTLIGHT - Renewable Energy - BIOMASS
Observations and highlights
•

Economy 7 replacement by biomass could
contribute an estimated £72m (after paying
back the capital £6.1m) to the local economy
over 25 years.

•

The cost per kWh is £0.56/kWh for replacing
gas and £0.42/kWh for economy 7.

•

The time taken to pay back the initial costs from
generated revenue through the Renewable
Heat Incentive, and fuel savings for biomass
replacing gas and economy 7 is  3 years and 2
years respectively.

•

The annual CO2. emissions savings per year
for biomass replacing gas is 2,690 tonnes and
economy 7 is 6,511 tonnes

•

The cost to avoid 1 tonne of CO2 for replacing
gas is £123 and for economy 7 £38 per tonne
over 25 years (see next section for comparison
and detail)

•

In this analysis only wood feedstocks have
been considered. It is likely that various types  
of feedstock would be available dependent
on local and national market conditions.

We recommend that further analysis be
undertaken to establish the types of feedstock
and how they perform in terms of cost, energy
yield and carbon impact.

Conclusions
1.

On an initial assessment, the biomass
resource in Frome is realtively good given
the surrounding woodlands and could play a
significant contribution to Frome’s energy mix

2. Biomass has one of the lowest cost per a tonne
of CO2. and a 2 year payback time, mainly  due
to the good subsidies through the RHI scheme,
so a viable option.

Biomass replacing
Eco7 could contribute
£72m to the local
economy

3. We haven’t been able to assess biomass
replacing oil central heating as we do not have
household consumption data at LLSOA level.
However, the local community should consider
this as a possible option going forward.
4. Although an initial assessment of the biomass
resource in the local area has been taken, to
accurately establish the potential for biomass
a detailed review of suppliers would need to
be undertaken. We recommend this as the
next course of action should a community be
interested in biomass.
5. The potential for biogas has not been explored
in this assessment as identifying prospective
feedstock supply chains requires specialist
information, and as a result is beyond scope.
This would be another area to potentially
explore in more detail.
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SPOTLIGHT - Renewable Energy - ASHP
Air Source Heat Pumps (ASHP)
Air source heat pumps absorb heat from the
outside air. This heat can then be used to heat
radiators, underfloor heating systems, or warm air
convectors and hot water in your home.
An air source heat pump extracts heat from the
outside air in the same way that a fridge extracts
heat from inside it. It can get heat from the air
even when the   temperature is as low as -15° C.
Heat pumps have some impact on the environment
as they need electricity to run, but the heat they
extract from the ground, air, or water is constantly
being renewed naturally.
The potential to deliver the heat requirements
will be determined by the efficiency of the heat
pump system and is measured by the coefficient of
performance (COP).
This is the ratio of units of heat output for each
unit of electricity used to drive the compressor and
pump for the system. Typical COP’s range from 2.5
to 4. The higher end of this range is for under-floor
heating, because it works at a lower temperature
(30-35 °C) than radiators. Understanding the
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Payback for
ASHP is 12 years

impact of the COP is essential to understand the
potential CO2. reduction potential as well as the
cost implications.

Methodology
For this assessment, we have looked only at ASHP
rather than Ground Source Heat Pumps (GSHP),
because they are easier to install and are more
attractive option to housing associations and
landlords and could help mitigate/reduce fuel
poverty. GSHPs also require a large quantity of
available land, so they are less appropriate for
urbanized environments.

The deployment of a heat pump and its ability
to reduce CO2 and cost is dependent on its
performance. This in turn depends on the
application of the technology, which will vary from
site to site. For these reasons the methodology to
assess the potential uptake of heat pumps across
Frome, as with other micro technologies, cannot
produce exact figures for the potential deployment
but has taken a macro approach to produce a range
of potential costs and benefits.
We have assumed a COP of 4 in line with the
manufacturers specifications (Nuheat Hitachi –
please see appendices for more info)
Heat pumps can be used on a number of properties
but it is unlikely that gas users will replace their
boiler with an ASHP.

SPOTLIGHT - Renewable Energy - ASHP
Resource
We have taken a pragmatic approach to assessing
the installation of ASHP and considered that
the most likely cost effective replacement is of
economy 7 heating.
This is because electric heating, at best, is turning
100% of the electrical energy into heat, whereas
heat pumps will generate 250% to 400% heat
depending on COP.
They also don’t depend on a gas supply or wood
fuel so it’s a straight swap of one electric heating

method for another, although with significantly
higher efficiency.
Gas is significantly less carbon-intensive than
electricity, and cheaper so the savings are likely to
be significantly less.
The table above lists the details of the ASHP that
have been used in this modeling including the
kWh’s generated, and other technical details.

Replacing eco7
with ASHP could
save 12MWh per
year
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SPOTLIGHT - Renewable Energy - ASHP
Observations and highlights

Conclusions

•

If all homes (1692) replaced economy 7 with
ASHP it would cost £13.5m

1.

•

This could also contribute an estimated £86m
(after paying back the capital) to the local
economy over 25 years in terms of fuel savings
and subsidies through the RHI

•

The capital costs for installing ASHP across
Frome would be £13.5m

•

The cost per kWh for ASHP replacing economy
7 is £0.48p  

•

Payback for ASHP is 12 years

•

The annual CO2. emissions savings per year for
ASHP replacing economy 7 is 12,591 tonnes.

•

The cost to avoid 1 tonne of CO2. over 25 years
is £43

Based on our methodology there are 1,692
homes that use economy 7 tariff and of that
we have assumed that 80% of the heat used
is to heat the home. However, this means that
each home is only using a very small amount
of heat 5510KWh.

2. The most likely scenario is that economy 7
users are using other space heating devices,
such as mobile gas burners, or are using solid
fuel or oil.
3. This data is not available at an LLSOA level
so we have taken the average household
heat demand across the Mendip LAA which
is 16,755kWh and made the assumption that
this applies to Frome as well. We used this
to calculate the heat demand if replacing
economy 7 (and supplementary fuels) with
ASHP.
4. Replacing expensive and carbon-intensive
electric heating with heat pumps is a sound
investment because the electricity is used
more efficiently utilising heat energy in the
air.
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5. Although payback for this technology is
significantly higher than most at 12 years,
it still offers good financial benefits and CO2
savings.
6. Ground source heat pumps would offer greater
energy savings than ASHP but installation is
more difficult and depends on external factors
so has not been considered here.
7. Also, capital cost and maintenance costs are
greater and these wouldn’t apply to terraced
properties without gardens or properties with
only small amounts of land.

Capital costs for
installing ASHP
across Frome
£13.5m

OVERALL DEMAND AND SUPPLY - Summary
Frome’s sustainable energy potential
The desk top assessment of the potential energy
efficiency measures and the renewable energy
resource and technologies has indicated that
Frome has the potential to make a significant shift
to a more sustainable supply of energy. This report
is indicative, not conclusive, but serves to provide
information to help the local community start its
journey toward its goals.
This section provides an overall summary of
the energy demand, the potential to reduce that
demand and the possible supply of renewable
energy to meet the residual demand.

Overall energy demand
The total energy demand by the Commercial and
Domestic sectors of the Frome SEP area is 249 GWh
p.a. The following graph has broken this down by
sector and reflects how much of this energy is
used for heat and for power separately.
The total consumption of heat is 165 GWh p.a.
and for power 84 GWh p.a. The domestic sector
consumes 84% of the heat (139kWh) and 65% of
the power.

It is important to consider how the energy is used
so that any measures or technologies that reduce
or supply energy can be assessed against how that
energy will be used.

For example; Solar PV can supply electricity for
power or heat but biomass through a log boiler will
only supply heat energy. This helps determine the
supply and demand that is required and therefore
more correctly target technology or effort.
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REDUCING RENEWABLE HEAT AND POWER - Summary
Reducing heat demand

Reducing power demand

The findings of the desk top assessment reveal that
the potential energy efficiency measures could
reduce the current heat demand in the domestic
sector by 100 GWh’s pa, and this is reflected in the
diagram below.   This would leave a residual heat
demand of 65 GWh to be sourced from renewable
energy.

Specific measures to reduce power demand have
not been modelled in detail, research has shown
that for both domestic and business a 20%
reduction in energy demand can be achieved
through good practice and advances in technology
to include energy efficiency. However, research
also shows that people are using more electricity

because of the quantity of electrical goods that
people now use in the homes and elsewhere which
is more than it used to be.
For the purposes of this report we have assumed a
net gain, where demand for power is increasing but
local interest and awareness raising, coupled with
increasing energy prices will influence people’s
behavior to some extent.

Residual heat demand
of 65 GWh to be
sourced through RE
Measures

(2011)
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SUPPLYING RENEWABLE HEAT AND POWER - Summary
Meeting the residual demand from
renewable resources.
The diagram below shows the renewable
technologies that could potentially meet the heat
and power demand of the community of Frome for
the Domestic and Commercial sectors.

What this initial assessment reveals is that
there is the potential to technically meet most
of the energy needs in the Frome SEP area from
renewable resources provided energy efficiency
measures are fully implemented.

The Heat demand is the residual after any energy
efficiency measures have been fully implemented.
In reality this would take time and may not be
achieved for many years. But it does provide a
basis and possible direction of travel.

Residual power
demand 16.6 GWh
pa
Residual heat
demand 12.5 GWh pa

Renewable Energy Heat can potentially deliver 52
GWh p.a. supplied from biomass, ASHP and Solar
thermal. If chip and pellet were also assessed and
substituted other forms of energy such as oil then
the potential for supplying renewable heat would
increase dramatically because of the practicality
of storage and ease of use.
The power demand can be supplied by Solar PV and
Wind providing 80% (66.6 GWh p.a.). However, it
should be noted that wind may have less potential
than is modelled here (see section on wind) and
Hydro has not been taken account of.

(2011)
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COST BENEFIT ANALYSIS - Demand Reduction
Cost benefit analysis for Demand
Reduction

The cost of a kWh saved from energy
efficiency improvement measures

The cost of these energy efficiency improvements
is now considered against the benefit in terms of
developing a sustainable energy plan.  

The total savings achievable for each measure
is outlined in the following graph which shows

Methodology
This assessment has considered the installation
costs for each energy efficiency improvement and
the projected savings in terms of kWh.
No account for the cost of capital has been included
or increased energy prices.
Installation costs are based on EST (http://www.
energysavingtrust.org.uk/) data and the latest
internet research for products but could range
dramatically depending on site specific conditions.
No account of any subsidies has been included or
funding from government schemes such as the
Green Deal.

(2011)
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that 72% (100 GWh) of the current domestic heat
demand could be saved by implementing energy
efficiency improvements.  

COST BENEFIT ANALYSIS - Demand Reduction
The total cost to implement all these measures is
estimated to be in the region of £78m with each
measure costed (based on EST data) reflected in
the graph in the section Spotlight on the Domestic
Sector.

The projected net benefit to the local economy
over 25 years is £36m, 87% of the total projected
net benefit of all the measures.
This does not take into account the grants that
might be available or the rising cost of energy,

both of which will increase the returns on capital.
Based on the assumptions that have been used, the
following diagram shows the cost per kWh saved
for each of the measures that have been assessed
for the Domestic sector, in this study.

The cost savings to the local economy is estimated
to be £4.5m p.a. and over 25 years, after removing
the initial costs then the net benefit to the local
economy will be £41m.
It should be noted that this has not taken into
account future rises in energy prices or increased
economic activity through the provision of local
energy efficiency services.
The results shown in the previous graph reflect
the same order, in that cavity and loft insulation
and draught proofing are the most cost effective
measures and could save 35% of the domestic
heat demand or 10% (£7.5m) of the total cost to do
all the measures.
Or, put another way, for £7.4m, the capital cost on
loft and cavity insulation and draught proofing,
the annual savings are estimated to be £1.7m p.a.; a
23% return on cost.
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COST BENEFIT ANALYSIS - Demand Reduction
Those measures in the right hand bottom
corner would be the most cost effective.
Working from the most cost effective
point then, not surprisingly, the graph
shows that, cavity wall at 16p per kWh
saved and loft insulation at 13p per kWh
saved are the better measures, followed
by draught proofing, floor insulation and
then solid wall insulation.
Double glazing is the least cost effective
energy efficiency measure.
To understand the cost effectiveness of
each of these measure we have plotted
the absolute kWh that might be achieved
across the Frome Sep area and the cost/
kWh to help understand where best to
target effort. This is shown in the diagram
to the right.
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COST BENEFIT ANALYSIS - Renewable Energy
Cost benefit analysis for Renewable
Energy
The cost of potential renewable energy is now
considered against the benefit in terms of
developing a sustainable energy plan.   

Methodology
This assessment has considered the installation
costs for each technology or energy efficiency
improvement, taking into account any income from
government schemes such as the Feed in Tariff or
Renewable Heat Incentive.

What is clear from this is that ASHP’s could
deliver the most energy for the least cost at less
than 50p per unit. Whereas solar thermal is the
most expensive and at more than £3 per unit of
electricity delivered. It should be noted however
that solar thermal is likely to have a longer life
than ASHP and less maintenance costs. Even so the
ASHP could be replaced three times in twenty-five
years and still be cheaper per unit of electricity
than solar thermal.

The least effective in terms of units generated
against cost is solar thermal on East/West-facing
roofs with the same technology on South-facing
roofs not far behind.
Biomass (logs) fares better than wind and solar
but other options such as wood chip will be more
costly.

No account for the cost of capital has been included
or increased energy prices. We would recommend
that any further detailed assessment should aim to
incorporate these factors.
Installation costs are based on latest internet
research for products but could range dramatically
depending on site specific conditions. Wind has
included high-level assumptions based on industry
experience for the cost of development and
engineering.
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COST BENEFIT ANALYSIS - Renewable Energy
The Financial Benefit of Renewable Energy
Each of the technologies attracts financial incentives to encourage take up and
installation. Although these incentives are in place now, some of them have a
limited duration and are unlikely to run on for the life of the technology.
For this reason we have assumed that the incentives will apply for ten years
(which is the likely life span of some technologies) to gauge and compare the
benefit of each technology.
The cost and the income is tabulated below. These are subject to change.
If the cost is offset against the projected income over 10 years from government
incentives as well as export income then the cost benefit will be more clearly
understood as the chart shows.

58

COST BENEFIT ANALYSIS - Renewable Energy
ASHP and Biomass offer the greatest benefit and
this is likely to improve if local suppliers are used
to source the fuel and service and install the
technology.
Even with incentives, both solar technologies
attract the least benefits but ease of installation
still makes it attractive to individuals and should
be considered as part of the mix.
As the price of energy increases and technology
improves the benefits may improve if the incentives
remain.
Although cost benefit provides a good basis to
compare the technologies, other implications need
to be considered such as the likelihood of achieving
planning consent for wind in a conservation area
or the number of listed buildings that would not
be suitable for household technology installations.
The diagram projects the payback in years for
each of the technologies using the same data and
directs us toward the same conclusions, in that
solar is the most expensive and ASHP and Biomass
appear to be the most cost effective solution.
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COST BENEFIT ANALYSIS - Renewable Energy
The Carbon Benefit of Renewable
Energy
Each of the renewable energy technologies will
generate energy that does not release CO2  into the
atmosphere. It is therefore avoiding CO2  emissions
if displacing energy that is derived from fossil
fuels.
For the purposes of calculating the CO2  emissions
avoided, the assessment has used the grid average
CO2 emission per unit of electricity which takes
account of the national energy mix including fossil
fuels, renewable  and nuclear energy and the fuel
it is displacing.
The following diagram shows the CO2   avoidance
for each of the technologies per annum across the
community for the projected installed capacity,.
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CONCLUSIONS AND RECOMMENDATIONS
Conclusions - Demand Reduction
Renewable energy should only be installed if a
parallel programme of well-targeted demand
reduction measures are also encouraged and
implemented because the cost to reduce a single
kWh of energy is cheaper than the cost to generate
a single kWh from renewable energy.
Often demand reduction measures are easy to
do, low cost and sometimes behavioural. A well
communicated campaign to support change in
the community could reap financial, social and
environmental benefits for years to come.
From the Frome SEP area assessment some of the
conclusions that we have drawn are listed below:
•

Estimates show that the Frome SEP community
could save 72% (100GWh) of their current
energy demand with a financial benefit of
£4.5m per annum and £41m over 25 years

•

Of all the measures identified and modelled,
loft and cavity insulation and draught proofing
deliver the most benefit with estimated local
savings of £135 per household per year (£ 1.7
million per year for the SEP area); a 23% return

on cost (without taking into account grants)
•

For the capital cost of £7.4m, the projected net
benefit of these three measures to the local
economy over 25 years is £36m, 87% of the
total projected net benefit of all the demand
reduction measures

the local economy is projected to be in the region
of £76m over 10 years. This does not take account
of the cost of capital or any increase in energy
tariff.
ASHPs appear to produce the most heat for the
least cost per kWh (£0.5/kWh)

Conclusions - Renewable Energy

Whereas solar thermal produces the least number
of kWh for the most cost around (£3.00/kWh)

Renewable energy generated locally can provide
returns on the investment that benefit the local
economy, reduce the reliance on grid-imported
energy and associated price increases, and engage
individuals and the community in taking control of
their own energy future.

Building mounted solar technologies are easy for
individuals to install and anecdotal evidence shows
that when a household has solar, they become
more conscious of the energy use and engaged
with reducing it.

There is still more work to be undertaken to
understand more clearly the opportunities and
returns, but what this report can highlight is the
potential associated with those opportunities
identified so far in the report. Some of the
conclusions that can be drawn from this
assessment include:
If all the technology assessed in this report was
implemented at a cost of £132.1m the net benefit to

No inclusion of field-scale solar has been made
due to the difficulties in identifying appropriate
land for such an installation. We would recommend
that this be explored further with an external
consultant.
Biomass is a close second to ASHP, however, this
analysis has only modelled log boilers which may
not be practical for many house-holds so further
analysis is needed on chip and pellet boilers
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CONCLUSIONS AND RECOMMENDATIONS
Wind needs further assessment to determine the
true potential, which is likely to be more than the
capacity derived from the four identified sites.

Develop a stakeholder register to help fund and
implement the measures
Work up a portfolio of investment ready projects

The cost of wind includes high-level estimates
for development costs, so will increase but is still
likely to be lower than solar PV per kWh but higher
than ASHP and Biomass.
Hydro is a strong contender and needs assessing
and modelling alongside the other RE resource and
technology.

To be developed with Frome
TC
Develop or broker a well-targeted energy efficiency
campaign, initially focusing on areas of fuel
poverty and off-gas
Consider how best to fund each of the energy
demand and RE measures, reviewing the various
brokers under energy company mandatory
requirements, Green New Deal, community
ownership share models and grant giving bodies
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Structure an
investment offer to
fund opportunities

Target renewable
energy projects
for further work

£140m - the
potential local
economic net
benefit

SETTING TARGETS
Setting targets for reduction of energy
consumption or carbon can be an effective way
to focus attention and actions. In this section we’ll
look at the UK and EU carbon targets and see how
viable it would be to apply these to Frome.

UK and EU targets
UK and EU targets are broadly in line and ultimately
endeavour to reduce emissions by 80% by 2050 –
EU targets also include intermediate milestones:
20% reduction by 2020 and 40% reduction by
2030. These are calculated from a 1990 baseline.
Frome 1990 Baseline
UK emissions in 1990 were around 600Mt compared

reduction target of 20%.

Future Targets vs Identified
Reductions
to around 460Mt in 2011 (i.e. about 25% higher).
For this exercise we will increase Frome’s baseline
emissions as detailed in this report by 25% to get
an approximation of 1990 emissions. These targets
will concern the domestic sector only because this
is the only consumption we are able to calculate on
the level of the Frome SEP area.
As current emissions are already 20% below 1990
levels we have already achieved the 2020 emissions

The tables at the foot of this page and next show
potential deployment scenarios of renewable
energy and insulation technologies that would
achieve the 40% and 80% reduction targets.
The most cost/carbon-effective and easiest to
implement technologies as previously identified
have been chosen first while the more expensive
and difficult to implement have been used to
achieve the 80% reductions. These percentage
deployments are simply one example to illustrate
how challenging the targets may be to reach for
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the domestic sector.

40% by 2030
This target is relatively easily achieved by investing
in the most cost-effective or easy to implement
technologies such as loft and cavity wall insulation,
solar PV and biomass boilers. Good savings are
achieved through replacement of carbon-intensive
economy 7 heating.

80% by 2050
This target is significantly harder to achieve relying
on very high deployment in terms of insulation, PV
and biomass. Almost total deployment of the easier
and cost effective insulation and renewables needs
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to be deployed.  It also becomes necessary to start
installing wind turbines of various sizes to achieve
the necessary savings.
It should be noted that the UK targets include a
certain amount of carbon trading to make the
savings more attainable although these are not so
applicable to a town. Also, as long as Frome obtains
some of its electricity and gas from the national
grid the percentage of renewables in the UK energy
mix will affect Frome’s overall carbon emissions.
So long as the UK is able to reduce by 80% this
will help Frome to achieve their targets. This
model also does not take into account increased
energy savings from more-efficient appliances and
behaviour change which will also help reach the

targets.
As stated, this model only applies to the domestic
sector which makes up around 15% of total UK
emissions and it may be the case that easier and
more cost-effective savings might be found in
other sectors. This would reduce the need to save
so much within the domestic sector. Nonetheless,
the 40% and 80% represent ambitious targets
which would demonstrate the absolute need for
adoption of renewable and insulation technologies
within Frome.
Sources:
http://ec.europa.eu/clima/policies/brief/eu/index_en.htm
https://www.gov.uk/government/policies/reducing-the-uk-s-greenhousegas-emissions-by-80-by-2050

APPENDICES
Available data and baseline methodology
Of all the energy consumption and CO2 data that is publicly available, datasets are available at varying levels
of granularity and this affects the analysis that can be done.  The following table shows which data is available
at which level of detail:
LAA refers to Local Authority Area regions
MLSOA refers to Medium Layer Super Output Areas – a statistical area of around 1500 people
LLSOA refers to Lower Layer Super Output Areas – a statistical area of around 7000 people

Domestic Gas & Electricity (kWh)
Commercial Electricity & Gas (kWh)
Transport Fules (tonnes of fuel)
Other Fules (INC.solid & liquid)
CO2 For A Variety Of Sectors (tonnes)

LAA
x
x
x
x
x

MLSOA
x
x

LLSOA
x
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APPENDICES
Frome domestic energy comparison - Totnes,Stroud,Bristol, Mendip
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APPENDICES
Demand reduction methodology
To estimate the savings from insulation across an
area, the following methodology is used.  For each
type of insulation (e.g. cavity wall, or loft), multiply
the percentage of dwellings (national averages)
from the English House Conditions Survey (EHCS)
that are eligible for this insulation by the number
of houses in the region.  This gives an estimated
number of houses in the region for which the
insulation measure may be suitable.
Then multiply this number by the average energy
saving (in kWh) per measure as given by the Energy
Saving Trust (EST).  This gives the total savings if
this measure was to be implemented in every
suitable domestic property.

Repeating this for each insulation measure gives
us the total energy savings that would theoretically
be possible if we were to install the maximum
levels of insulation in every property in the region.

•

The EHCS data used is from 2007 which is the most
recent data publicly available.

•

Wind assumptions

•

•

•
•

Land availability based on maps developed by
Sustainable Frome Energy Descent Action Plan
project:
Four sites identified as suitable.
Wind speed at 3 heights of 3x3km grid around
sites were taken from NOABL database (http://

•

•

•

tools.decc.gov.uk/en/windspeed/default.aspx)
Wind speeds used in RETScreen - Renewable
Energy modelling software to choose turbines,
calculate wind speeds at relevant hub height
and calculate capacity factor
Areas for the proposed wind turbine sites
have been calculated and then the number
of turbines per site derived from spacing
requirements
Total capacity for each site is then derived
based on the number of turbines
All sites are considered regarding FiTs as total
installed capacity - rates for April 2014 - March
2015 have been used.
No mix and match of small, medium and large
has been considered in the analysis - either ‘all
large’ or ‘all small’ etc.
Wind assumes an energy export price of 10p/
kWh negotiated with energy company
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APPENDICES
Renewable energy - generation table
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APPENDICES
Highest average wind speeds

Turbine data
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APPENDICES
Solar - Assumptions
•

At least 90% of roofs suitable for PV As per
CSE findings in Portishead using Bluesky SolAR
software

•

52% of houses are South facing based on
count of 350 houses using satellite photos

•

Output calculated on SAP formula: Irradiance
* Size of system in kW * 0.8. 0.8 accounts for
shading and roof pitch

•

Irradiance based on http://www.homesolar.co/

•

Assumed 3kW average installation as larger
installs favoured now costs are lower but 4kW
too large for many houses

•

Export 4.5p/kWh from http://www.fitariffs.
co.uk/

•

FiT assumed at 14.2p/kWh (average between
high and low rate)

•

Average Installation and cost from http://www.
energysavingtrust.org.uk/
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APPENDICES
Solar Thermal Assumptions
•

Output based on SAP formula and procedure

•

Output based on a flat plate glazed collector
with 30 degree roof tilt, little over-shading and
separate solar storage.

•

At least 50% of roofs suitable for solar thermal
as per solar PV analysis

•

52% of houses are South facing based on
count of 350 houses using satellite photos

•

Irradiance based on http://www.homesolar.
co.uk/

•

Average Installation and cost from http://www.
energysavingtrust.org.uk/

•

122 litre daily hot water demand based on
energy saving trust study

•

120 litre solar storage tank based on 40litres
per m2 collector guidance in ‘Planning and
Installing Solar Thermal Systems’

•

RHI of £0.19 per kWh based on Government
publications

•

RHPP capital cost reduction of £600 based on
guidance from energy saving trust

•

Green Deal Assessment required for RHI
eligibility. Cost of £120 based on: http://www.
moneysavingexpert.com/utilities/green-deal

•

Fuel savings based on displacement of
households with gas heating (87%) and
households with economy 7 (Electricity - 13%)
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APPENDICES
Biomass

Biomass Assumptions

Use http://www.daftlogic.com/projects-google-maps-areacalculator-tool.htm
to measure areas of local woodland as highlighted below.

•

•
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A sustainably coppiced woodland yields
6m^3 of wood/year/hectare (source: Jim
O’Shaughnessy, Sustainable Biomass Specialist
Logs for Labour Project, Bristol)
1m3 of wood gives 3500kWh at 30% moisture
content (ibid)

•

Assume log boiler for houses that can be
supplied by wood (price from http://www.
energysavingtrust.org.uk/)

•

Cost of collecting and transporting wood fuel
has not been included here			
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THE CONVERGING WORLD
We invest in renewable energy and use the returns to support
environmental and social projects in the UK and India
We use the surplus funds from our wind turbines to support social and
environmental projects in both our Indian and UK communities. Relieving
poverty and distress through tackling climate change and social inequality
are core to our mission.
For the last 3 years we have worked with community groups and local councils
to support them to better understand their energy use and how it can be
reduced.  We have designed a unique methodology to calculate energy usage
and to estimate potential for renewable energy of insulation measures.  Most
recently TCW have produced an on-line tool, The Energy Hub to make these
processes even simpler and, where possible, automatic
To find out more:  www.theconvergingworld.org

