Area-based survey analysis
Sustainable Futures, Changeworks, November 2009

The following pages provide analysis of a survey conducted across The Grange area in
central Edinburgh. The survey, titled the Grange Energy And Renewables Study (GEARS),
aimed to identify the potential for improvements in the energy efficiency of these homes,
together with the feasibility of installing on-site energy generating technologies. It was issued
to all 3,000 households in the area, and was completed in summer 2009.
This analysis should be read in conjunction with the following documents, included as
appendices to this report:
• Grange householder survey responses (August 2009)
• Carbon Reduction Recommendations (Changeworks, August 2009)
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Summary of findings
With a predominance of ‘hard-to-treat’ properties, many of which are sited in a
Conservation Area and some of which are listed, The Grange is presented with a
unique set of challenges in lowering its carbon emissions across the area. Nearly all
the buildings are residential, so the onus for reducing emissions lies largely with
these homes.
A number of significant facts arose from the findings of the household energy survey:
•
•
•
•
•
•

Houses accounted for 80% of responding households; many of these are significantly
larger than average Scottish homes
Over half the buildings are divided into multiple ownership
Nearly three-quarters of respondents live in properties with solid stone walls and
single-glazed windows
Over a quarter of respondents have no loft insulation
Many of the homes have significant potential for generating their own energy due to
the available space and orientation of their homes
Nearly half the respondents have already carried out some form of energy efficiency
improvements to their homes

A small number of carbon footprints were also undertaken, in order to gauge the emissions
associated with the different predominant house types in The Grange. While the samples are
too small to extrapolate over the area as a whole, they provided valuable information for use
in the next stage of the GEARS project:
•

•

•

The average annual CO2 emissions of the eight samples taken is 6.1 tonnes CO2/yr,
the same as the UK average; this is unusual given the potential for high emissions
exhibited by the typical property characteristics in the area, and could be suggestive
of a good degree of energy awareness by those householders involved.
However, there is a very wide range of footprints, ranging from 2.2 to 11.2 tonnes
CO2/yr; this demonstrates the impact made by different property size and efficiency,
and by different occupants and behaviour patterns.
The differing footprints shown for two properties of the same type provides further
evidence for the above. This highlights the importance of making awareness raising
an integral part of any roll-out programme of improvements, as the impact of the
occupants is harder to quantify than predictions based on physical measures alone.

The challenge for the next stage of the GEARS project lies in lowering CO2 emissions from
households in the area through a combination of sensitive physical measures to save and
generate energy, raised awareness, and managing the modern needs of the area while
retaining its cultural integrity. This can perhaps best be summed up by the following quote,
taken from the 1997 Grange Association document Sustaining the quality and character of
The Grange:
“It is recognised that, in remaining alive and prosperous, the Grange changes and will
continue to do so; and that the conservation of the area will involve the management
of change in order to preserve or enhance its particular character.”
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Introduction

This report provides a detailed analysis of a survey carried out by The Grange Association
across the 3,000 homes in The Grange. The objective of the survey was to identify
opportunities for domestic CO2 reduction measures in the area, that would be compatible for
this conservation area with a predominance of traditionally-built properties.
This report should be read in conjunction with the householder recommendations
document (Carbon reduction recommendations), produced by Changeworks in August
2009 as part of this project. A copy of this document is enclosed at Appendix 2.
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Methodology

Following the closing date of the householder survey, the data was collated to allow a
detailed analysis. A summary of the early findings was presented to householders at a public
event organised by The Grange Association as part of their GEARS project. Full findings are
presented in this section of the report.
The objective of the survey was to gather information regarding the domestic properties in
The Grange, in order to assess options for reducing domestic CO2 emissions across the
area. Due to a prior knowledge of the area, In advance of the survey, The Grange
Association was able to identify salient characteristics that would be likely to impact on the
energy-saving potential of the properties. These centre around the traditional construction of
many of the homes, and the conservation status of much of the area.
In addition to the household survey, fuel use data was provided to the GEARS project
Steering Group by a small number of householders. This allowed a basic carbon footprint to
be calculated for the majority of the predominant property types in The Grange (it had
previously been decided to subdivide the area’s homes into eight main types). Wherever
possible this footprint would allow comparison with UK averages, and identify key property
characteristics that may have contributed to the individual footprints.
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Survey findings and analysis

Over 390 households completed the survey. This represents around 12% of all households
in The Grange, and provides a relatively robust base for extrapolating the findings across the
area. However, it should be noted that those who chose to complete the survey may
naturally be the more energy-conscious householders in the area, so caution should be
applied when applying these results across the area.
All figures in the following analysis relate to the responding households.
A copy of the full survey responses is included at Appendix 1.
3.1

Property type

The following table illustrates the breakdown of property types.

Below are some of the key facts arising from these results:
•

Houses are by far the predominant property type, accounting for 80% of households

•

Over 50% of homes are in buildings in multiple ownership: many of the options for
improvement measures in these buildings could need consent from all owners, which
can be a lengthy and complex process. In addition, some of the more common
improvement options are not applicable to multi-occupancy buildings (loft insulation is
only applicable to top-floor properties; cavity wall insulation is best-suited to an entire
building, etc.).

•

Flats only account for 20% of households: this is atypical of Edinburgh as a whole, in
particular the small proportion of tenement flats (around 45% of Edinburgh’s housing
is tenemental, and half of this is pre-1919 solid stone buildings)
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•

The predominance of detached and semi-detached houses is likely to result in higherthan-average CO2 emissions for The Grange as an area, due to the high number of
external walls through which a lot of heat is lost. However, as seen in the Emissions
in the Grange section of this report, several of the individually-assessed properties
actually had lower-than-average emissions (although these figures were based on
fuel consumption alone, rather than detailed energy efficiency audits). This is likely to
be due to a combination of efficient behaviour (i.e. a high awareness of energy use
among the householders) and physical improvement measures having already been
applied to the buildings.

•

There is a high proportion of larger properties: with more rooms to heat, larger areas
of external walls and windows, and large rooms, such properties can be harder and
costlier to heat, and can have higher associated CO2 emissions unless improvements
are made.

3.2

Property age and conservation status

Properties built before 1919 account for a clear majority of homes. While the characteristics
of these traditionally-built properties have certain benefits in terms of energy efficiency, they
can make it particularly challenging making them more energy efficient:
•

More heat is lost through solid stone walls than through modern cavity-filled brick
walls. Insulating solid walls can make a significant difference to the energy
performance of a property, but it can also be costly and disruptive. In addition,
external cladding may not always be appropriate in conservation areas and listed
buildings, and even internal insulation can be complex in listed buildings. 70% of
survey respondents live in homes with solid stone walls.

•

The windows in these properties are often large and single-glazed, leading to
significant heat loss. Internal shutters, secondary glazing and double glazing can
considerably reduce this heat loss, but again they are among the higher cost
improvement options. 73% of survey respondents have single-glazed windows; 44%
have secondary glazing and 50% have draughtproofing.

•

Properties constructed before 1973 were not typically built with loft insulation.
Insulating the loft area is commonly accepted as being one of the most cost-effective
energy-saving measures, preventing around 25% of heat loss through an uninsulated
roof. Over a quarter of survey respondents have no loft insulation, meaning that
around 25% of the heat in their home is being lost through the roof. Many
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respondents who do have loft insulation only have 2-4 inches; current
recommendations are for at least 270mm (10 inches).
The majority of homes in The Grange lie in a conservation area. This status, designed to
protect the appearance and integrity of the area, can make certain energy efficiency
improvement options more complex. In addition, 16% of survey respondents live in listed
buildings, which can exacerbate this complexity. Improvement options such as wall insulation
or double glazing have to be managed carefully in order to ensure they do not compromise
the appearance or integrity of the building or the area, and certain measures may not be
permitted. However, it should not be assumed that homes with conservation area or listed
building status cannot be improved. With a proper understanding of the buildings and the
improvement options available (many of which are tailored specifically for such
circumstances), the majority of such homes can be made more energy efficient.
3.3

Heating

In common with most urban homes in the UK, gas is the main heating fuel. Although gas is a
fossil fuel, it has much lower associated CO2 emissions than electricity, and gas central
heating is generally one of the most efficient methods of heating.
It is likely that the 14% of respondents with electric heating will have relatively high heating
bills and associated CO2 emissions, as electric heating is generally less efficient and more
expensive than gas heating. The same applies for those with oil heating.
The existence of electric heating systems can sometimes represent an opportunity to convert
directly to renewable electricity generation, as the distribution systems are already in place.
However, this may be limited in The Grange due to the characteristics of the main electricitygenerating systems: The Grange is too built-up for wind to be a viable option, there is no
suitable water source for hydro, and a photovoltaic array would have to be very large to
generate enough electricity to heat a whole property. The only way these electrically heated
properties could realistically benefit from renewable electricity is either by sourcing their
electricity from a renewable energy supplier, or through the creation of a communal
renewable electricity generator somewhere in The Grange.
The majority of survey respondents have good heating controls, which are important to
ensure heating is used efficiently. However, some 10% of households have no radiator
controls and so no ability to control the temperature in individual rooms: this may result in
unused rooms being heated unnecessarily. Additionally, some respondents stated they do
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not have (or do not know if they have) a hot water thermostat on their boiler. Most boilers do
have a thermostat, which does not need to be set above 60oC; if it is then this could mean
the boiler is working harder than is has to and using unnecessary energy.
3.4

Renewable energy potential

‘The Grange has approximately 10,000 trees of more than 120 species and the character of
the Grange is largely dependent on this profusion of mature trees. They are valuable for their
appearance and environmental benefits, such as dampening noise and providing shelter for
houses and gardens against wind and frost, ‘green lungs’ for surrounding less wooded areas
and habitats for wildlife.’1 In recent times a more pressing need has developed to consider
environmentally sustainable heat and power sources, which would act as modern ‘green
lungs’ for The Grange. This section provides an overview of the potential for individual
renewable energy generation in the area, bearing in mind any potential limitations arising
from the conservation status of much of the area.
‘Dwellings on many corner sites in the Grange were deliberately set to take advantage of the
southern aspect, and houses on the north side of the street were generally situated to
maximise front gardens, whereas most properties on the south side were located to have
larger rear gardens.’2 Many of the homes within The Grange benefit from a southern aspect –
the optimum orientation to take advantage of solar radiation – and large garden areas – well
suited to ground or air source heat pumps. In addition, the traditional construction of many
properties means they have built-in flues and fireplaces, making them well suited for burning
wood (biomass).
Formal permissions from the planning and / or building control departments may be needed
before proceeding with any installations3.
3.4.1 Heat pumps
95% of survey respondents have a garden: this ground space represents a clear opportunity
to install a ground or air source heat pump to provide space heating and / or hot water. Most
gardens are not shared, avoiding the need to secure consent from other owners. However,
sufficient access would be needed for any digging or drilling machinery, and this can be more
limited in urban areas than rural areas.
3.4.2 Solar energy
70% of survey respondents have a roof directly over their home: this provides excellent
potential for harvesting solar energy, either to generate electricity or to heat hot water. In the
majority of cases, some or all of the roof space facing away from the street receives direct
sunlight during the daytime: this means solar panels could be installed away from the street,
making them more discreet and in keeping with the conservation status of the area. Where
the building incorporates a number of properties with different ownership, consents and
maintenance liabilities would need to be agreed before any works could proceed; this can be
complex. Solar panels can also be installed in gardens, either on frames or pole-mounted:
this may be a better option where there is insufficient roof space, overshadowing or where
shared roof permissions are not forthcoming.

1

The Grange Conservation Area Character Appraisal (The City Of Edinburgh Council, 1999)
Ibid
3
For more details, see Renewable Heritage: a guide to microgeneration in traditional and historic homes
(Changeworks, 2009)
2
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Due to the older build types of many properties in The Grange, over 50% of survey
respondents live in properties where the roof is both pitched (angled) and flat. This provides
added opportunity for solar panel installations, as there is a wide range of panel types and
styles suited to all roof angles. Panels can also be recessed into roofs to make them more
discreet, and electricity-generating arrays can be installed as standard panels, roof tiles or
even integrated into glazing.
3.4.3 Biomass
Wood-burning stoves and boilers are also of significant potential in The Grange. Many of the
older properties were constructed with fireplaces for open fires, which were the main heating
source at the time they were built. However, open fires are very inefficient, and in most cases
these have been superceded by modern heating systems. Wood-burning stoves are much
more efficient than open fires; they are also in keeping with such properties, and can often
utilise the existing fireplaces and chimneys. Stoves can be manual or automated, and can be
linked up to boilers to provide hot water as well as space heating. Bigger wood-burning
boilers can also be installed to provide all the heating and hot water needs of the household,
linking up with a central heating system. The garden areas of many properties would provide
space for the boilers and fuel stores, as these are generally sited outside the main property
in a shed or garage. The appearance and siting of any outbuilding or flue would need careful
consideration in The Grange, particularly for listed buildings.
In urban areas fuel delivery and storage should be considered, together with the manual
maintenance requirements and the emissions from the flue:
•

There needs to be sufficient space for a fuel delivery vehicle to access the property if
needed (most can pump wood pellets into a fuel store from some distance, however);
there also needs to be space to store the fuel (wood pellets or logs)

•

All wood-burning stoves or boilers require topping up with fuel, and occasional
cleaning; the frequency and level of intervention required is dependent on the system
installed and the fuel type (wood pellet systems can be fully automated, whereas logs
will generally entail more manual handling)

•

While biomass is a ‘carbon neutral’ fuel (i.e. it only emits as much CO2 as it took in
over its growing life), smoke is released when wood is burned. However, any
concerns should be allayed by selecting systems and fuels that are compliant with the
Clean Air Act (in any case this is a requirement in Edinburgh, due to its designation
as a Smoke Control Area).

3.5

Building in improvements

Around 15% of survey respondents are planning home improvements in the near future. In
many cases this could represent an opportunity to incorporate energy-saving measures as
part of the improvement works. This could make the installations easier, quicker and
cheaper, as well as reducing the amount of disturbance for the householders:
•

Where kitchens and bathrooms are being replaced, efficient appliances with low
running costs and energy needs can be selected. Where solar water heating systems
already exist or are planned, showers that run off the main water supply should be
selected, and water-using appliances (e.g. washing machines and dishwashers) that
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can take a hot water feed can be installed (although these are uncommon),
maximising the use that can be made of the solar-heated water. Where solar
electricity systems (i.e. photovoltaics) already exist or are planned, electric showers
could be considered to maximise the use that can be made of the solar electricity.
•

Where windows are being overhauled or replaced, energy-saving measures such as
draughtproofing and additional glazing can be considered. Secondary glazing is
usually appropriate for most properties, and with careful installation and a
sympathetic system double glazing can be successfully installed without detracting
from the appearance of the property or the area. Indeed, discreet double glazing
systems now exist specifically for conservation areas and listed buildings. Internal
shutters could also be reinstated or refurbished, providing night-time insulation.

•

Where the heating system is being upgraded, selecting a high-efficiency condensing
boiler (now a legal requirement) and ensuring full controls (timers, thermostatic
radiator valves etc.) are installed can make a big difference to the running costs and
energy demands of the system.

•

Where loft conversions are planned, full insulation should be installed. This can be
sited under the floor of the new conversion or directly to the underside of the roof (or
both). This is particularly important where access to the insulated spaces will be
restricted following the conversion (e.g. in coombed ceilings).

•

Where the roof is being maintained or replaced, this is an ideal opportunity to
consider installing solar panels, to generate hot water or electricity. Costs could be
considerably reduced by combining maintenance works with solar installations, and if
photovoltaic roof slates are used this cuts the cost of purchasing standard roof slates
as well as photovoltaic panels. Roof replacement also represents an opportunity to
insulate the underside of the roof if needed.

•

Wall repairs could incorporate insulation as part of the works. Internal wall insulation
is relatively costly and disruptive, so this could be particularly applicable where wiring
or plastering works are planned in any case.

•

Floor replacements could incorporate under-floor insulation, and / or under-floor
heating which requires a lower water temperature than conventional radiators and so
uses less energy.
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4

CO2 emissions

In a single year, the average UK household generates 6.15 tonnes CO2 as a result of its
heating and power 4. A breakdown of these emissions according to their typical source in the
home is provided in the following chart.

Average UK household CO2 emissions split by sector
(weighted average for all heating fuel types)5
Naturally, these proportions will vary in different households, however they provide a useful
guideline for those wishing to reduce their CO2 emissions. Improvements in all areas will
make a difference, but the biggest savings can be achieved by focusing on those areas
responsible for the most emissions (space and water heating, for example).
It is important to note that emissions from different elements in the home do not always
correspond with their use. For example, lighting and appliances only account for around 17%
of energy use in a typical home6, but the table above shows that they account for around
30% of CO2 emissions. This is due to the fact that they run off electricity, which is
significantly more CO2-intensive than some other domestic fuels such as gas.

4
5

6

Defra (http://actonco2.direct.gov.uk)
Sources: ECUK 2007 & MTP

Ibid
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4.1

Emissions in The Grange

A note on emissions calculations: A number of gases contribute to climate change; these are
collectively known as ‘greenhouse gases’. The impact of these gases on the atmosphere
differs (for example, 1 unit of methane has the same effect as 23 units of carbon dioxide). In
order to level out these differences, a standardised measuring unit has been developed. This
standardised unit is known as ‘carbon dioxide equivalent’ or ‘CO2e’, and enables us to refer
to different greenhouse gases using the same measurement (for example, 1 unit of methane
= 23 units CO2e). The emissions calculated in this section refer to CO2e.
As noted in section 2 above, eight predominant and representative house types were
identified within the area. These house types were identified by The Grange Association,
based on the extensive local knowledge of Association members. To complement the
householder survey, it was decided to assess the typical emissions from each of these
property types. Using actual fuel consumption data, kindly provided by members of The
Grange Association, the annual emissions arising from heating and powering these homes
have been calculated7.
No data was available for either a purpose-built flat or a terraced house. However, figures
from the Energy Saving Trust suggest that the average UK terraced house has annual CO2
emissions of 4.5 tonnes. Where they exist, similar UK averages for the other property types
have been included in the tables below. It should be noted, however, that figures for Scottish
households may often be higher than the UK average, due to the longer heating season
further north.
All these homes are heated by gas, which accounts for the majority (from 90% to 70%) of
their energy use. In those homes with a higher relative use of electricity, this may be
explained by having additional electric room heaters, electric showers, electric cookers, or a
large number of appliances and lighting. The extent to which different fuel sources are used
can have a dramatic impact on a home’s emissions. Electricity in particular has very high
associated emissions (significantly higher than gas).
In some cases two properties of the same type have been included. Although they are of the
same build type, natural variations in energy use and emissions will arise from differences in
property size, number of occupants and behavioural patterns. Other, more specific reasons
for such variations are noted alongside each property.
The following tables provide details of emissions from different property types in The Grange.

7

Emissions calculations based on Defra’s current conversion factors of 0.18396 for gas and 0.54667 for
electricity (www.defra.gov.uk/environment/business/reporting/conversion-factors.htm at October 2009)

12

4.2

Detached house
CO2 emissions: 11.2 tonnes / year

•
•
•
•
•
•

Build date: 1985
Annual energy use: electricity 5,876
kWh, gas 43,491 kWh
Gas-electricity use ratio: 90% - 10%
Cavity wall construction
Windows: double glazing
Low levels of loft insulation

The figures that were provided for gas use are relatively high. This could represent higherthan-average gas use: if so, this may be a result of the high number of external walls, which
can represent a major source of heat loss. This is the only detached property included in the
study, although the age of construction would indicate that the walls should be insulated. It is
also possible that there are inaccuracies in the figures provided. As such, the annual
emissions calculation cannot be verified.
The average annual emissions from a UK detached house (4-bedroom) are 8.2 tonnes CO28;
this property’s emissions are 37% above this average.
4.3.1

Semi-detached house
CO2 emissions: 5 tonnes / year

•
•
•
•
•

Build date: 1890
Annual energy use: electricity 3,133
kWh, gas 17.931 kWh
Gas-electricity use ratio: 85% - 15%
Solid stone walls
Windows: mainly single-glazed, with
draughtproofing + secondary glazing

The average annual emissions from a UK semi-detached house (3-bedroom) are 5.8 tonnes
CO29; this property’s emissions are 14% below this average.

8

Whole house energy consumption for a range of typical dwelling sizes and main heating fuel types (Energy
Saving Trust, June 2009). (These are modelled rather than actual figures. They have been modelled using
industry-standard software, and assume average insulation levels, standard occupancy and heating patterns)
9
Ibid
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4.3.2

Semi-detached house
CO2 emissions: 5.7 tonnes / year

•
•
•
•

Build date: c.1880
Annual energy use: electricity 5,823
kWh, gas 13,805 kWh
Gas-electricity use ratio: 70% - 30%
Solid stone walls

This property has slightly higher emissions than the other semi-detached house included in
the study. This may be accounted for by the higher electricity use in this property: while
electricity accounts for 30% of the energy used in this property, it contributes to 55% of the
property’s emissions. This is due to the fact that electricity has higher associated emissions
than gas. Differing occupant behaviour will also impact on energy use and emissions.
The average annual emissions from a UK semi-detached house (3-bedroom) are 5.8 tonnes
CO210; this property’s emissions are very close to this average (2% below).
4.4.1

Lower villa
CO2 emissions: 9.3 tonnes / year

•
•
•
•
•
•
•

Build date: 1929
Annual energy use: electricity 7,062
kWh, gas 29,472 kWh
Gas-electricity use ratio: 80% - 20%
Combi boiler (with a suspected fault)
Poorly-insulated heated conservatory
Gas + electric heating
Cavity wall construction

This property has considerably higher emissions than the other lower villa included in this
study. There are a number of possible contributory factors to this: a faulty boiler is likely to
run less efficiently, requiring additional energy; a leaky heated conservatory will lose a lot of
heat through leaks and through the glass itself; this property uses a larger proportion of
electricity than the other lower villa; this property has a greater external wall area than the
other lower villa, leading to greater loss of heat; and the other lower villa has had a
10

Ibid
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considerable number of energy efficiency measures installed.
No average emissions data is available for a lower villa, probably as it is not a predominant
house type across the UK.
4.4.2

Lower villa
CO2 emissions: 4.3 tonnes / year

•
•
•
•
•
•
•
•
•

Build date: 1930
Annual energy use: electricity 2,330
kWh, gas 16,692 kWh
Gas-electricity use ratio: 90% - 10%
Occupancy: 2 adults
Insulated cavity walls
Insulated floors
Windows: double glazing
Draughtproofing
Modern combi boiler

As well as the energy efficiency measures installed, this property benefits from being midterrace and having another property above it, reducing the external wall area and
corresponding heat loss.
No average emissions data is available for a lower villa, probably as it is not a predominant
house type across the UK.
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4.5

Upper villa
CO2 emissions: 6.5 tonnes / year

•
•
•
•
•
•
•
•

Build date: 1929
Annual energy use: electricity 3,776
kWh, gas 24,109 kWh
Gas-electricity use ratio: 85% - 15%
High levels of loft insulation
Windows: double glazing
Draughtproofing
Partial heating controls
Uninsulated cavity walls

This property benefits from a number of energy efficiency measures. The lack of insulation in
the cavity walls is a likely cause of excess emissions, however insulation is shortly being
installed, together with a new efficient boiler and insulation to the flat roof and soffits. The
installation of individual radiator controls (TRVs) would allow little-used or unused rooms to
be heated to lower temperatures, further reducing the property’s energy demands.
No average emissions data is available for an upper villa, probably as it is not a predominant
house type across the UK.
4.6

Flat, divided house
CO2 emissions: 4.6 tonnes / year

•
•
•
•
•
•

Build date: 1860
Annual energy use: electricity 2,486
kWh, gas 17,450 kWh
Gas-electricity use ratio: 90% - 10%
Solid stone walls
Old boiler
No draughtproofing

This property has not been significantly upgraded in terms of energy efficiency (e.g. old
boiler, no draughtproofing), however the emissions are lower than might be expected. This
could be due to a relatively frugal use of energy.
No average emissions data is available for a lower villa, probably as it is not a predominant
house type across the UK.
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4.7

Flat, tenement
CO2 emissions: 2.2 tonnes / year

•
•
•
•
•
•
•
•
•

Build date: Victorian
Annual energy use: electricity 1,826
kWh, gas 6,331 kWh
Gas-electricity use ratio: 80% - 20%
Bedrooms: 1
Occupancy: 2 adults
Solid stone walls; mid-floor
Windows: single glazing, with
draughtproofing
Old, non-condensing boiler
Electric shower

This property has considerably lower emissions than any of the other properties included in
this study. There are several likely reasons for this: it is the smallest property; it is the only
flatted property, and so it benefits from the insulating properties of other flats above, below
and on both sides of it; it has relatively few external walls; it has low-energy lighting and few
appliances; the space and water heating are turned off for approximately 6 months per year.
While electricity use only represents 20% of the energy used in this property, it accounts for
nearly half the emissions. This is due to the higher associated emissions of electricity
compared with gas.
The average annual emissions from a UK 1-bedroom flat (2 external walls) are 3 tonnes
CO211; this property’s emissions are 27% below this average.

11

Ibid
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5

Potential impact of the project

Nearly half the survey respondents (48%) have already carried out energy efficiency
improvements in the past 5 years. These measures range from improved insulation, heating
systems, lighting and appliances through to renewable energy systems including solar water
heating systems and wood burning stoves. No-cost or low-cost measures such as efficient
behaviour and changing to green energy tariffs have also been taken up by some
respondents.
5.1

CO2 savings

Nearly 70% of survey respondents confirmed they were likely to act on the findings of this
survey and the subsequent advice they received, and carry out energy efficiency
improvements in their homes. As the survey was completed by some 390 households, this
means that over 270 households are likely to improve their properties as a result of this
project.
While specific improvement measures for each property cannot be confirmed, the below
figures 12 suggest annual savings that might be realised based on 270 installations:
Improvement
Filling gaps between floor
and skirting boards
Draughtproofing
Loft insulation (top-up)
Loft insulation (full)
Hot water cylinder and
pipework insulation

CO2 saving: 270 properties
29.7 tonnes CO2

CO2 saving: per property
110 kg CO2

35.1 tonnes CO2
62.1 tonnes CO2
216 tonnes CO2
67.5 tonnes CO2

130 kg CO2
230 kg CO2
800 kg CO2
250 kg CO2

Improvement works such as solid wall insulation have not been included, as it is assumed
the uptake of such major measures will be relatively low. However, any property installing
solid wall insulation could save around 2 tonnes of CO2 per year, a new boiler and controls
1.3 tonnes per year, and double glazing 720kg per year13.
5.2

Applicability to other areas

While The Grange has a higher-than-average percentage of houses as opposed to flats,
many aspects of the survey findings, householder recommendations and this report are
applicable to other traditionally-built property types.
Pre-1919 properties account for nearly 20% of Scotland’s housing stock 14 (in Edinburgh the
figure is higher, at around 25%). The Scottish breakdown of different property types within
this traditionally-built stock is shown below.

12

Energy Saving Trust (at November 2009)
Ibid
14
Scottish House Condition Survey: revised key findings 2007 (Scottish Government, 2009)
13
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While this breakdown is different to that shown by the survey responses (see section 3.1),
the findings remain applicable.
The following statistics are taken from Scottish House Condition Survey: revised key findings
2007 (Scottish Government, 2009):
•

Energy Performance Certificates (EPCs) rate domestic properties on an A-G scale
according to their energy efficiency. In Scotland, the most common EPC rating for
pre-1919 properties is E; this is poorer than all more modern properties where D is
the most common rating.

•

Similarly, the average National Home Energy Rating (NHER) rates domestic
properties on a scale of 0-10 according to their energy efficiency. In Scotland the
average NHER is 7, however for pre-1919 properties this drops to only 5. Indeed,
pre-1919 properties have a significantly higher incidence of very low NHER ratings
than more modern properties, with 12% being rated as ‘poor’ (0-2 on the scale). Only
30% are rated as ‘good’ (7-10 on the scale); again this is significantly lower than more
modern properties, in particular post-1982 homes where over 75% are rated as
‘good’.
In terms of different property types, average NHER scores are highest for tenements
and other flats, followed by terraced houses, then semi-detached houses and lastly
detached houses. This presents a clear link between energy efficiency and external
wall area.

•

31% of householders in pre-1919 properties suffer from fuel poverty (i.e. they spend
more than 10% of household income on their fuel bills); this is a higher figure than in
any of the more modern properties. Moreover, nearly half of these are suffering from
‘extreme fuel poverty’, spending over 20% of their household income on fuel bills.

Added to these inherent challenges posed by traditionally-constructed properties is the issue
faced by those who live in properties or areas protected by their historic status.

19

In Edinburgh alone, there are 39 conservation areas15, as shown on the map below.

These conservation areas house 23% of Edinburgh’s population, and Edinburgh as a whole
accounts for more than a quarter of all category ‘A’ listed buildings in Scotland. There are
around 47,000 listed buildings across Scotland16, many of which are domestic. While
Edinburgh has some 4,800 of these listed buildings – more than any other UK city apart from
London – these actually account for around 35,000 individual properties.
As such, the findings of this GEARS project are applicable to householders in all such
properties across Scotland.
5.3

Next steps

As well as the majority interest in taking action in their own homes as a result of this project,
nearly 80% of survey respondents are willing to share their fuel consumption data with The
Grange Association. This will allow for more detailed monitoring of energy consumption and
energy efficiency in properties in The Grange.
The Grange Association intends to build on the findings from this survey and develop a more
detailed project involving the installation and monitoring of a range of energy efficiency and
microgeneration measures in typical property types across the area.

15
16

The City of Edinburgh Council (at November 2009)
www.historic-scotland.gov.uk (at November 2009)
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Appendix 1:

GEARS Survey Responses

Grange Energy And Renewables Study (GEARS)
1. Please fill in your contact details below:
Response

Response

Percent

Count

Name

99.7%

390

Address

100.0%

391

Telephone

90.0%

352

Email

58.3%

228

answered question

391

skipped question

3

Response

Response

Percent

Count

2. What type of property do you live in?

House, detached

14.0%

54

House, semi-detached

19.9%

77

House, terraced

10.1%

39

Villa, lower

10.6%

41

Villa, upper

11.1%

43

Flat, tenement

6.0%

23

Flat, divided house

14.5%

56

Flat, purpose-built

13.7%

53

answered question

386

skipped question

8

1 of 8

3. When was the property built (approximately)?
Response
Count
368
answered question

368

skipped question

26

4. Please answer the following questions about your property:
Response

Yes

No

Is the building listed?

15.5% (58)

84.5% (315)

373

Are the walls stone?

70.5% (268)

29.5% (112)

380

Do you have a garden?

94.8% (364)

5.2% (20)

384

If you have a garden, is it shared?

25.2% (93)

74.8% (276)

369

Count

answered question

389

skipped question

5

5. How many rooms are there in your home (excluding halls and bathrooms)?
Response
Count
389

2 of 8

answered question

389

skipped question

5

6. Are you planning any significant home improvements over the next 12 months?
Response

Response

Percent

Count

Yes

17.3%

67

No

82.7%

320

If Yes, please specify

72

answered question

387

skipped question

7

Response

Response

Percent

Count

7. Are you planning to move house in the next 12 months?

Yes

2.6%

10

No

97.4%

371

answered question

381

skipped question

13

8. Please answer the following questions regarding your roof:

Is there a roof immediately over
your home?

Response

Yes

No

68.6% (264)

31.4% (121)

385

91.0% (121)

9.0% (12)

133

Count

If No, do you have any rights or
maintenance responsibilities for
your building's roof?

3 of 8

answered question

390

skipped question

4

9. Is the roof pitched (sloping) or flat?
Response

Response

Percent

Count

Pitched

41.5%

161

Flat

10.3%

40

Both

48.2%

187

If Pitched, what directions (e.g. south) do the sloping parts of the roof face?

328

answered question

388

skipped question

6

10. What time(s) of day does the sun shine on those parts of your roof that do NOT face onto the street?
Response

Response

Percent

Count

Morning

59.0%

213

Afternoon

66.5%

240

Evening

50.7%

183

Never

4.4%

16

Don't know

1.4%

5

answered question

361

skipped question

33

4 of 8

11. Please answer the following questions regarding your internal roof space:

Is the attic space accessible from
inside the building?
Is there any insulation in the attic
space?

Response

Yes

No

83.1% (275)

16.9% (56)

331

74.6% (217)

25.4% (74)

291

Count

If Yes, please specify the depth of insulation

239

answered question

335

skipped question

59

Response

Response

Percent

Count

12. How is your home heated?

Gas

93.1%

353

Electric

15.3%

58

Oil

1.3%

5

Other (please specify)

11

answered question

379

skipped question

15

5 of 8

13. Does your heating system have the following controls?
Response

Yes

No

Don't know

Programmer to set heating times

95.5% (365)

4.5% (17)

0.0% (0)

382

Room thermostat

50.8% (180)

47.5% (168)

1.7% (6)

354

86.4% (329)

13.6% (52)

0.0% (0)

381

85.6% (321)

9.3% (35)

5.1% (19)

375

answered question

390

skipped question

4

Individual radiator temperature
controls
Boiler thermostat

Count

14. Please answer the following questions regarding your hot water:

Do you have a hot water storage
tank?
If Yes, is it insulated?
If No, do you have a combi boiler
that provides instant hot water?

Response

Yes

No

74.4% (287)

25.6% (99)

386

95.2% (275)

4.8% (14)

289

76.5% (104)

23.5% (32)

136

6 of 8

Count

answered question

390

skipped question

4

15. Do your windows have the following features:
Response

Yes

No

Wooden frames

84.7% (311)

15.3% (56)

367

Single glazing

73.5% (228)

26.5% (82)

310

Secondary glazing

43.7% (129)

56.3% (166)

295

Draught-proofing

49.8% (145)

50.2% (146)

291

Count

answered question

386

skipped question

8

Response

Response

Percent

Count

16. Have you carried out any energy efficiency improvements in the past 5 years?

Yes

47.9%

185

No

52.1%

201

If Yes, please specify

188

answered question

386

skipped question

8

17. Are you likely to carry out energy efficiency improvements as a result of this survey and subsequent advice
you receive?
Response

Response

Percent

Count

Yes

67.7%

218

No

32.3%

104

answered question

322

skipped question

72

7 of 8

18. Would you be prepared to provide us with information about your fuel usage, bills and meter readings?
Response

Response

Percent

Count

Yes

78.4%

290

No

21.6%

80

answered question

370

skipped question

24

8 of 8

Appendix 2:

Carbon Reduction Recommendations

Carbon reduction recommendations
Sustainable Futures, Changeworks, August 2009

The following pages provide recommendations for improving energy efficiency, lowering fuel
bills and cutting carbon emissions in households in The Grange area. These
recommendations are based on the recent Grange Energy And Renewables Study (GEARS)
survey completed by local residents.
The focus of these recommendations is reducing energy consumption. Home energy
generation options are also outlined, and these will be examined in more detail in
subsequent stages of the GEARS project.
For more detailed analysis of the survey feedback, a project report will shortly be
available from The Grange Association.
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1

Introduction

Both Scotland and the UK have set challenging targets to reduce carbon dioxide (CO2)
emissions by 80% by 2050, in order to tackle the growing threat of climate change.
Many of you will already be aware of the impact of transport and waste on our environment.
However, our homes account for over a quarter of all the UK’s CO2 emissions. This is due to
the energy we need to heat and power our homes, which is generated by burning fossil fuels
in power stations. By making our homes more efficient and better insulated, we can reduce
the amount of heat and power we need, which in turn reduces these damaging emissions.
The survey you completed has provided The Grange Association with invaluable data on the
different characteristics of the homes in your area. Identifying these characteristics is
important so that we can help advise on how to improve their energy efficiency.
These recommendations should help you identify the areas in your home where you can
make real improvements in energy efficiency. The more energy-efficient you make your
home, the less energy it needs to run, which means lower fuel bills and lower associated CO2
emissions. Many of you could also generate your own energy, further reducing your bills and
powering your home with ‘clean’ energy (this is something that will be examined in more
detail in the next stage of this project).
If you are keen to act on any of these recommendations, or have any queries, please
refer to Sources of further information at the back of this document.
If you are keen to be involved in the next stage of this project, reducing and
monitoring your energy consumption together with other householders in The Grange,
please contact the GEARS project co-ordinators at The Grange Association (contact
details are provided in Sources of Further Information).

2

Carbon emissions in your home

The average UK home emits around 5.5 tonnes of CO2 each year1. Many of the homes in
The Grange may have higher emissions, however, due to the predominance of older, larger
and detached properties.
A number of elements contribute to domestic CO2 emissions: space heating accounts for
46% of emissions, water heating 22%, and lighting and appliances account for the remaining
32%2. Naturally, these proportions will vary in different properties, however they provide a
useful guideline for those wishing to reduce their CO2 emissions. Improvements in all areas
will make a difference, but the biggest savings can be achieved by focusing on those areas
responsible for the most emissions.

1
2

Energy Saving Trust
ECUK 2007 & MTP

03 Carbon reduction recommendations / Sustainable Futures, Changeworks, August 2009

3

Survey findings

Nearly 400 surveys were returned, representing 12% of the homes in The Grange. The
summary below uses both this survey data and extrapolations to represent the whole area.
Perhaps the single most significant survey finding is that over two-thirds of you (68%)
are likely to improve the energy efficiency of your home as a result of both the survey
and improvement recommendations. Before reading the recommendations, however, the
following broader survey findings will help set them in the context of The Grange:
Household characteristics
• The vast majority (80%) of respondents live in houses rather than flats. This is atypical of
Edinburgh as a whole, where nearly half the housing stock is tenemental.
• Over a third of respondents live in detached or semi-detached houses: these homes
lose a lot of heat through the high number of external walls, and therefore cost a lot more
to heat and have higher associated emissions than flats or terraced houses.
• A very high proportion (57%) of respondents live in properties built before 1919. The
construction methods and materials in these homes make them harder than usual to
improve in terms of energy efficiency, including solid stone walls (70%) and large singleglazed windows (73%). However, their build quality, use of local materials and longevity
are particular assets in terms of broader sustainability.
Permissions for works
• Over 50% of respondents live in buildings in shared ownership, i.e. houses divided into
several homes, or blocks of flats. This is relevant to the GEARS project in terms of
permissions for some energy efficiency works, where neighbour notification and / or
neighbour permission would be needed (e.g. for solar panels on a shared roof).
• Nearly a fifth of respondents live in listed buildings, protected due to their historic
significance. This can limit the energy efficiency measures available to these
householders, as planning restrictions limit the changes deemed acceptable. However,
an increasing number of bespoke measures are now available that will improve energy
efficiency and remain in keeping with historic homes (see subsequent recommendations).
Recent & planned home improvements
• 15% of respondents are planning home improvements in the near future. Many
improvement works can incorporate energy reduction measures, and combining works in
this way. Below are some examples:
o Kitchen / bathroom replacements: consider efficient appliances and boilers
o Window replacement: consider draughtproofing, secondary or double glazing, and
internal shutters
o Heating upgrade: consider efficient boiler and full controls
o Loft conversion: consider adding significant levels of insulation throughout loft
o Roof replacement: consider integrated solar panels, solar slates and insulation.
• Nearly half of respondents (48%) have already taken steps to improve the energy
efficiency of their homes, indicating a high level of awareness and proactivity. The most
common improvements carried out by you and your neighbours include installing efficient
lighting or appliances, upgrading heating systems and windows, installing insulation and
even installing home energy generation systems such as solar panels and wood-burning
stoves. Less evident but equally important were improvements in behaviour, and
changing to ‘green’ fuel tariffs.
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4

Recommendations for improving energy efficiency

The following recommendations are divided into the different areas of a typical home. Every
home is different, so not all the measures will be suitable for all homes in The Grange;
however, by considering the characteristics of your home (e.g. Do the walls have a cavity?
Do you have a loft?) the appropriateness of each measure can be established.
Once you have identified the areas where you wish to make improvements, more detailed
research is advisable to ensure you install measures that are right for you and your home.
Contact details for further advice, and detailed guidance documents, are provided in Sources
Of Further Information section at the back of this document.
Planning
IMPORTANT: Before going ahead with any improvement works, contact the planning
department to check whether you need to apply for any formal permissions. Planning
permission or a building warrant may be needed for some improvement measures (these
incur a fee), and if your home is listed you may need listed building consent (no fee).
IMPORTANT: Any measure that is likely to substantially alter the appearance of a building is
unlikely to be appropriate within an area such as The Grange.
Edinburgh planning department: 0131 529 3550 or planning@edinburgh.gov.uk
Costs
Some improvement actions are relatively cheap (or do not cost anything). Others cost more
initially, but make savings over their lifetimes and often more than recoup the initial costs of
installation. Indicative installation costs and ‘payback periods’ (i.e. how quickly a measure
pays for itself) are also included3, although there is an important caveat below:
IMPORTANT: These are relatively generic figures based on general house types (see
footnote 3) and energy-saving measures. For many houses in The Grange costs may
be higher, due to their build type and/or size, and the fact they may need specialised
measures. These figures also assume take-up of grants.

Example costs:
As part of their Energy Heritage demonstration project, Changeworks installed a range of energy
efficiency measures in listed, Georgian, stone-built tenement flats. The cost of the measures is given
below, as an example of what you might expect to pay for high-specification improvement measures:
Measure
Secondary glazing
Draughtproofing
Shutter refurbishment

Cost
£840 per window
£377 per window
£316 per window

Measure
Loft insulation
‘A’ rated boiler
Solid floor insulation

Cost
£431 per flat
£2,434 per boiler
£9,434 per flat

3

Energy Saving Trust figures (dated August 2009) used for costs and payback periods unless otherwise stated.
These figures are based on a modern, gas-heated, semi-detached, 3-bedroom house.
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4.1

Overview – Your property type

The table below summarises the main insulation and renewable energy measures are
best suited to your property type, in approximate order of cost *. (This is indicative only,
and measures requiring communal permissions or works are generally not included.)

House, detached / semi-detached /
terraced

Flat, divided house

Measure

Cost

Measure

Cost

Loft insulation
Cavity wall insulation
(newer houses)
Draughtproofing
Window glazing

Low
Low

CO2
savings
High
Med

Loft insulation
Draughtproofing

Low
Low-Med

CO2
savings
High
Low

Low-Med
MedHigh
MedHigh
High

Low
High

Window glazing
Floor insulation

Med-High
Med-High

High
Med

Med

Solar water heating

High

Med

Med

High

High

Internal wall insulation
(older houses)
Biomass

High

High

Internal wall insulation
(older houses)
Biomass

High

High

High

High

High

High

Heat pump
Solar electricity

High
High

High
High

Heat pump (ground
floor only)
Solar electricity (top
floor only)

High

High

Measure

Cost

CO2
savings

Measure

Cost

CO2
savings

Loft insulation
Draughtproofing
Window glazing

Low
Low-Med
MedHigh
High

High
Low
High

Draughtproofing
Window glazing
Floor insulation

Low-Med
Med-High
Med-High

Low
High
Med

High

High

High

High
High
High

Med
High
High

Internal wall insulation
(older houses)
Biomass
Heat pump

High
High

High
High

Measure

Cost

CO2
savings

Measure

Cost

CO2
savings

Loft insulation (topfloor only)
Draughtproofing
Communal areas
(owner consent
needed)
Window glazing

Low

High

Low

High

Low-Med
Med

Low
Low

Low-Med
Med

Low
Low

MedHigh
MedHigh
High

High

Loft insulation (topfloor only)
Draughtproofing
Communal areas
(owner consent
needed)
Window glazing

Med-High

High

Med-High

Med

High

High

High
High

High
High

Floor insulation
Solar water heating

Upper villa

Internal wall insulation
(older houses)
Solar water heating
Biomass
Solar electricity

Lower villa

Flat, tenement

Flat, purpose-built

Floor insulation
Med
Floor insulation (bottom
(bottom floor only)
floor only)
Internal wall insulation
High
Internal wall insulation
(older flats)
(older flats)
Biomass
High
High
Biomass
Heat pump (ground
High
High
Heat pump (ground
floor only)
floor only)
* Low = Under £500; Med = £500-£1,000; High = Over £1,000
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4.2

Roofs

If you have a roof, loft
insulation is perhaps
the
single
most
effective
way
of
reducing your home’s
energy consumption.

Around 25% of the heat in a typical home is lost through
an uninsulated roof: adding insulation will drastically cut
this heat loss, and its relatively low cost means it should
pay for itself very quickly.

Over a quarter of survey respondents have no loft
insulation, and in many cases where loft insulation is
present it is only 2-4 inches deep. Current
recommendations are for at least 270mm (10 inches) of
insulation, to ensure minimal heat loss. Loft insulation is
generally quick, simple and cheap to install, and can often be done on a DIY basis.
Installation of loft insulation generally comprises either layers of insulating quilt, or loose
insulating fibre (blown in by a professional installer), packed between the joists. Pipework,
loft hatches and cold water tanks (top and sides only) should also be insulated.
It is also possible to insulate the under-sides of the roof (e.g. if
the joists cannot be accessed, or if the loft space is in regular
use and heating is needed), although this is somewhat more
complex. Flat roof insulation is generally possible, but this can
involve a lot of work and should only be carried out by
professionals (roof replacement presents a good opportunity
for insulating flat roofs).
Insulation vs no insulation

Measure

Annual CO2 savings

Indicative cost

Standard loft
insulation

800 kg

£250

4.3

Indicative payback
period
2 years

Windows

Appearance is important in older and historic buildings (common
in The Grange), and significant window changes require careful
planning. However, various products designed specifically for
conservation areas and historic buildings now combine efficiency
with discretion, so areas like The Grange can be made energy
efficient without compromising their historic integrity.
The majority (70%) of respondents have single-glazed windows, and only half of these
have draughtproofing. In some cases these are original windows installed when the
property was built, and these contribute to the historic and aesthetic significance of The
Grange. Single glazing is extremely poor in terms of energy efficiency: a lot of heat is lost
through such a thin layer of glass. This is exacerbated in older properties with larger
windows, typical in The Grange.
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Most heat loss through a window occurs through the glass itself, rather than through
draughts4, so adding additional insulating layers will save the most energy. However, poorlyfitting windows lose additional heat through gaps between the frames and the windows, so
draughtproofing will also help cut heat loss and improve comfort levels.
Draughtproofing
• Reduces heat loss and cold draughts from gaps around windows
• Wide range of styles available, with corresponding variance in quality and cost
• A more expensive system can be made more cost-effective by only treating those
windows most in need of attention
• Can also be applied to external doors, letterboxes and other sources of air ingress.
• Even thick, lined curtains can help cut out draughts at night.
Internal timber shutters
• Can cut heat loss by more than half 5
• Generally only viable for use outside daylight hours
• Can also help shade rooms and keep them cool in summer months
• Many older homes have original shutters that have been nailed or painted closed: it is
relatively simple to break this seal and bring them back into use (or install
replacements if needed). Costs very much dependent on condition of shutters and
level of work needed.
Secondary glazing
• A common alternative to double glazing (see below),
particularly in historic buildings
• Can reduce heat loss by over 60%6, depending on the
type selected
• Wide range of styles available for different window types
• Some secondary glazing systems block access to shutters
and windows-ledges, and can create a ‘double reflection’
from the outside of the property; however, bespoke
systems do exist that avoid these issues
• Secondary glazing is permitted in listed buildings in
Edinburgh, so planning permission is not needed.
Shutters and secondary glazing

Double glazing
• Can cut heat loss by 70-80% compared with single glazing7
• Often frowned upon in historic buildings, generally due to unsympathetic installations
• Increasing number of more discreet and bespoke double glazing solutions available
for conservation areas and listed buildings
• Two installation options:
o Replacement of the whole window or sashes: most common option; highquality, ‘conservation-grade’ windows are available; timber frames always
preferable to plastic (uPVC)
o Retention of original frame and replacement of single-glazing with slim-profile
double-glazed panes: allows the original dimensions of the window to be

4

Historic Scotland Energy efficiency in traditional buildings conference, 2008
Thermal efficiency of traditional windows (Historic Scotland, 2008)
6
Ibid
7
Figures obtained from Changeworks research.
5
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retained8; outer pane can comprise old-style glass to mimic the uneven,
‘rippled’ surface of older glass. (Slim-profile double glazing is
currently not permitted in most listed buildings in Edinburgh.
However, Changeworks is currently conducting trials in the
windows of listed Georgian buildings in Edinburgh’s World
Heritage Site. These installations will be carefully monitored,
and a report presented to the Council early in 2010 following
which planning policy may be updated.)

IMPORTANT: in listed buildings, double glazing requires listed building consent and may not
always be permitted. Elsewhere in The Grange, formal permission may not be required,
however this can only be confirmed by contacting the planning department. Double glazing
has the greatest chance of being permitted where it will resemble the original window as
closely as possible.

Measure

Annual CO2 savings

Indicative cost

Draughtproofing
Internal shutters
Secondary glazing
Double glazing

130 kg
720 kg

£2009
-10
-

4.4

Indicative payback
period
8 years
-

Walls

Thick stone walls have certain benefits in terms of energy efficiency, notably their ability to
absorb, store and release heat which helps regulate temperature, keeping the building warm
in winter and cool in summer. However, in overall terms solid stone walls are less thermally
efficient than more modern ‘cavity walls’ (i.e. two layers of bricks with a space between
them), and unfortunately they are also much harder and costlier to insulate.
Cavity wall insulation
• Relatively low cost, short payback and effective CO2 reduction measure
• Installation is generally straightforward: holes are cored into the wall, and insulating
material is pumped inside
• Best suited to whole-building treatment: if you live in a block of flats, an upper or
lower villa or a divided house it may be hard to get your own portion of the walls
insulated unless the other occupants agree to insulate the whole building.
Solid wall insulation
• An insulating layer is added either to the inside or the outside of a property’s
external walls.
• Cost and payback periods are dependent on the property size and characteristics,
and the insulating method applied.
8

New double-glazed windows often require thicker frames and dividers than single-glazed windows, to support
the extra weight of glazing.
9
A high-quality system installed by Changeworks in ‘B’ listed Georgian tenement buildings in Edinburgh’s World
Heritage Site, as part of their Energy Heritage project, cost around £350 per window. This system was designed
both for efficiency and visual discretion, and householders reported very high satisfaction levels.
10
In the Energy Heritage project, reinstating original shutters cost around £300 per window.
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•

•
•

•
•
•

Due to its radical impact on a building’s appearance, external wall insulation is
not a viable option for most of the homes in The Grange. It would almost
certainly not be permitted on listed buildings.
Internal wall insulation
Possible in many properties, and can
be very effective
Needs careful planning where there
are decorative finishes, particularly
where listed
Costly and temporarily disruptive
Can slightly reduce the room sizes
depending on insulation method
Range of installation methods and
materials available; these can be
chosen
according
to
wall
construction, efficiency and budget.
Installation
generally
comprises
replacing internal plaster finish,
affixing on top of existing finish, or
adding insulating material into the
cavity behind lath-and-plaster finish.

•
•

•
•

External wall insulation
Radically
alters
a
building’s
appearance
Generally unsuitable for partial
application (e.g. to a flat, or part of a
divided house), unless the other
occupants agree to insulate the whole
building
Requires adjustment to other external
building elements
May be acceptable for some, more
modern properties in The Grange,
where the finish would resemble the
existing finish; careful negotiations
would be needed with the planning
department
and
The
Grange
Association.

Measure

Annual CO2 savings

Indicative cost

Cavity wall insulation
Internal / External
wall insulation

610 kg
2 tonnes

£250

4.5

Indicative payback
period
2 years

Floors

Floor insulation is generally only applied to ground floors: as heat rises, ground-floor heat
can help heat the upper floors. If you live in a mid- or top-floor flat or an upper villa, you will
benefit from heat rising from the property below.
If you have a suspended timber floor, insulating material can be packed between the joists;
this is generally easier from below, if there is sufficient space under the floor. If you have a
solid floor, insulating material can be laid on top of the floor. Solid floors in particular can
have a very cold feel, and can lose a lot of heat through them.
Depending on the depth of solid floor insulation, adjustments may be
required to skirtings, doors and sockets, however some modern
insulating materials can achieve very high efficiency levels with minimal
depth (although this is reflected in their high cost compared with thicker,
less specialist materials).
Solid floor insulation

You may not wish to cover an original or decorative solid floor, such as flagstones or tiles.
These floor finishes can often be lifted and re-laid on top of insulating material, although care
is needed to avoid damage. Listed building consent may be needed for listed buildings.
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Filling the gaps between the ground floor and skirting boards is a very cheap and relatively
simple additional measure, and can readily bew done on a DIY basis.
Measure

Annual CO2 savings

Indicative cost

Floor insulation
Filling gaps around
floors

-11
20 kg

-

4.6

Indicative payback
period
1 year

Communal areas

For any works to a communally-owned
area, all owners should be notified in
advance and formal consent may be
needed. Shared costs, maintenance
responsibilities and liabilities should all
be considered.

If you live in a shared building, it may include communal internal areas such as halls and
stairwells. These areas can be much colder than the individual homes within the building,
and this can lead to heat loss from the homes into the communal areas. This tends to be
more of an issue in older buildings (such as tenements, where the dividing wall between the
flats and the stairwell is often very thin).
Below are some of the simpler improvement measures available communal areas:
•
•

•
•
•
•

Draughtproofing can be applied to main doors and windows (see above sections for
more details)
A ‘draught lobby’ can be created by installing secondary internal front or back doors,
reducing the amount of heat lost through external doors (this would require a building
warrant. For listed buildings, this would also require listed building consent)
Loft insulation can be installed in the common roof space; access may sometimes
only be possible from inside one of the top-floor properties
Secondary or double glazing may be installed at skylights or windows (for listed
buildings, double glazing would require listed building consent)
Internal wall insulation can be installed on those walls that divide your home from
the communal area
Lighting can be replaced with low-energy or LED bulbs (with agreement from a
private factor; for Council-maintained areas this is currently being considered).

11

While the CO2 savings were not measured, solid floor insulation installed under Changeworks’ Energy Heritage
project made the thermal efficiency of the concrete floors 6 times better.
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4.7

Heating systems

Energy efficiency is important not only in the fabric of the building, but also in its heating,
lighting and appliances.
The vast majority of respondents have gas central heating. Without looking to renewable
forms of energy, a modern gas central heating system is probably the most efficient and
cost-effective method of heating your home, and carries the lowest associated CO2
emissions. New installations will require a flue to vent exhaust gases; in The Grange
conservation area, and particularly listed buildings, this should not be on the front elevation.
Electric heating, present in 15% of respondents’ homes, is significantly more expensive than
gas heating, and has higher associated CO2 emissions. However, it could also present a
good opportunity for installing a renewable energy system that generates electricity (e.g.
solar photovoltaic panels). Other fuel sources such as oil and coal also have high associated
CO2 emissions.
Replacing old, inefficient boilers with modern condensing boilers can save significant
amounts of CO2, and lower running costs. The website www.sedbuk.com details the
efficiencies of most boilers, new and old. For smaller households where less hot water is
needed, a combi boiler can be more efficient as it heats water on demand.
Full central heating systems are generally more efficient than partial heating or individual
room heaters, and open coal or gas fires are extremely inefficient, losing most of their heat
up the chimney.
Heating controls on gas systems can significantly cut down the amount of energy wasted
when heating your home, and should include the following:
• A programmer to turn the heating and hot water system on and
off automatically
• A room thermostat to set the overall temperature in the home
• Radiator valves to control temperature in individual rooms
• Boiler thermostats to set the temperature of the water in your
system (60oC is the recommended setting).
Measure

Annual CO2 savings

Indicative cost

New boiler and
controls
Hot water tank jacket

1.3 tonnes 12

-

Indicative payback
period
-

190 kg

£12

Under 6 months

4.8

Lighting and appliances

While lighting and appliances typically account for 17% of a home’s energy consumption13,
they account for nearly a third of its CO2 emissions 14 since they mainly run off electricity
which has very high associated emissions. As such, they provide a great opportunity to cut
emissions, particularly where items need replacing in any case.

12

Changing from a ‘G’ rated to an ‘A’ rated boiler.
ECUK 2007 & MTP
14
Ibid
13
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Lighting
• Only 5% of the energy burned by conventional lightbulbs actually generates light (the
other 95% is emitted as heat).
• Low-energy bulbs typically use 75-80% less energy than conventional bulbs 15
• Quality and cost comparable with conventional lighting.
• Long lifespan makes them well-suited to older properties with high ceilings where
changing lightbulbs can be difficult.
Appliances
• Over its lifespan, the running cost of a domestic appliance greatly exceeds its initial
purchase price. Energy-efficient appliances use far less energy and so their running
costs will be considerably lower, as well as reducing CO2 emissions. The table at the
bottom of this section provides just one example of the CO2 savings possible.
Monitoring consumption
• ‘Smart monitors’ can now be bought reasonably cheaply:
these provide a simple way of seeing how much electricity
your home is using at any time.
• Most models also tell you the cost and associated emissions
of this energy use.
• These can help householders remember to turn things off and
only use what they need and generally incorporate energyefficient behaviour into their lifestyles.
(Note: The Grange Association is arranging for a number of smart monitors to be made
available for residents in The Grange to borrow. These should be available from the local
library at 17-21 Fountainhall Road in the near future.)
Measure

Annual CO2 savings

Indicative cost

‘A’ rated fridge
freezer

140 kg16

-

4.9

Indicative payback
period
-

Other recommendations

Many power suppliers now offer green tariffs, although some research is advisable to
ensure your chosen tariff is credible. Some power companies invest heavily in renewable
energy, although at present only one company supplies only renewable electricity 17. A
breakdown of power suppliers’ fuel mix, CO2 emissions and green tariffs is available at the
independent website www.electricityinfo.org.
User behaviour can have a significant effect (good or bad) on how much energy is used
(and wasted) in the home. Most steps for improvement are common sense (jumpers before
heating, closing curtains, turning lights and appliances off, and so on), but the basic message
should be ‘only use what you need’.

15

Energy Saving Trust
Replacement of average 1998 model with Energy Saving Recommended model
17
Good Energy
16
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5

Home energy generation

Renewable energy generation in The Grange will be analysed in detail in subsequent stages
of the GEARS project. The following brief overview is provided to give an idea of the main
options available for you and other householders in the area.
Depending on individual property characteristics, all of the systems summarised
below can be successfully installed in The Grange, in many cases with no impact on
the appearance either of your property or the area as a whole. (Other, less common
renewable energy technologies also exist, and these will be investigated in the next stages of
GEARS. Wind and hydro are excluded, as they are not viable options in The Grange.)
Energy efficiency first
Before considering home energy generation, it is essential that energy efficiency measures
have been taken first. The reduced energy demand will mean you can install a smaller
system with lower installation and running costs, and the system will perform more efficiently.
Planning
Planning is essential for any microgeneration system, particularly in conservation areas and
listed buildings. For detailed guidance see Sources of Further Information at the back of this
document. Formal consents are also often needed, although planning permission has
recently been relaxed for many technologies.
Costs and grants
Most microgeneration systems cost a lot to install. However, over their lifetime they can often
save money due to the low (in some cases zero) running costs and independence from fastrising fossil fuel systems. Substantial grants are also available to help with the initial costs,
and some systems can generate money through Government and power company schemes.

5.1

Solar panels

70% of survey respondents have roofs over their home;
this represents a good opportunity for solar energy
generation. The wide range of panel types and
appearances available makes them suited to both
pitched and flat roofs, and they can also be sited in
garden.
Solar energy can provide hot water or electricity, depending
on the system chosen. They work best in direct sunlight
(although they also generate energy in overcast conditions),
and panels should be sited in a sunny area facing as close
as possible to due south.
In conservation areas and on listed buildings, solar panels
should generally be sited away from the front elevation, (i.e.
on a side or back roof, on a flat roof, in a roof valley, or in a
garden). However, recessed panels resembling skylights are
more discreet, and can be successfully installed on front
roofs in conservation areas (planning permission needed).
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5.2

Heat pumps

95% of survey respondents have gardens, and most of these are privately-owned. This
provides an excellent opportunity for a heat pump, which can provide all of a
property’s space and / or water heating needs. For a heat pump to work efficiently, a
well-insulated building is essential.
In The Grange, the best-suited options are ground source heat pumps and air source
heat pumps, which use the heat from the ground or air for space and water heating. Both
need electricity to run, but they generate far more energy than they use.
Ground source heat pumps are generally more efficient, but cost more to
install and require ground works (either drilling boreholes or digging
trenches, although both these are subsequently covered up). Air source
heat pumps cost less and are simpler to install but are more visible, and
generate some noise and cold air currents, making careful siting necessary.
Air source heat pump

5.3

Biomass
Wood-burning stoves or boilers can be an extremely efficient
form of heating, and stoves are in keeping with many of the older
properties in The Grange where they can make use of existing
fireplaces and chimneys.
Burning wood is said to be ‘carbon neutral’, because it only emits as
much CO2 as the trees absorbed while growing. With a local fuel
supply, biomass systems can be a very sustainable heating option.

Wood-burning stove

Systems range from small individual room stoves to large boilers capable of providing 100%
of a property’s space and water heating needs. Logs and wood pellets are the best options
for domestic systems (pellets cost more but are more efficient and operate automatically).

5.4

Indicative costs

Measure
Solar water heating
Ground source heat pump
Air source heat pump
Individual room biomass stove
Whole-system biomass boiler
Solar photovoltaic panels

Annual CO2 savings
Up to 580 kg
Up to 6 tonnes
Up to 5 tonnes
Up to 9.6 tonnes
1 tonne

Indicative cost
£3,000 - £5,000
£7,000 - £13,000
£5,000 - £9,000
£3,000
£9,000
£8,000 - £14,000

* Payback periods for renewable energy systems are relatively long compared with some lower-cost
energy efficiency measures, however most will more than pay for themselves over their lifetime.
* Grants are available that can cover up to 30% of these costs.
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7

Sources of further information

Telephone advice
Free advice on energy efficiency, renewable energy (including home visits), grants and
installers.
•

Energy Saving Scotland advice centre (Freephone)

0800 512012 (quote reference ‘GEARS’)

Written guidance
Below is a short selection of guidance documents. All documents are available online at
www.historic-scotland.gov.uk or www.changeworks.org.uk, and hard copies of the Energy
Heritage and Renewable Heritage guides are available directly from Changeworks.

•

Energy efficiency in traditional homes (Historic Scotland, 2008)

•

Energy Heritage – A guide to improving energy efficiency in traditional and
historic homes (Changeworks, 2008)

•

Renewable Heritage – A guide to microgeneration in traditional and historic
homes (Changeworks, 2009)

•

Thermal performance of traditional windows (Historic Scotland, 2008)

A range of English Heritage documents on energy efficiency and renewable energy in
traditional and historic homes are also available at www.climatechangeandyourhome.org.uk
A comprehensive guide to Georgian houses is also available in the following excellent book,
and while it does not include a great deal on energy efficiency it provides an excellent
understanding of these traditionally-built homes:
•

The care and conservation of Georgian houses (Davey et al, 4th ed. 1995)

The Grange Association www.grangeassociation.org
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