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Futureproof o�ers homeowners and builders much needed independent, impartial advice and
support to help them carry out energy saving home improvements and retro�t.

Futureproof services are managed by the Centre for Sustainable Energy, a Bristol based charity
with 40 years’ experience o�ering energy saving advice to households.

If you have any questions about this report, please contact: futureproof@cse.org.uk or call 0800
038 5007. Our website is at www.futureproof.uk.net.

mailto:futureproof@cse.org.uk
https://www.futureproof.uk.net/
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Welcome to Home Retrofit Planner

Aims and content
This report is the �rst step on your journey to transform your home into a more comfortable
and sustainable place to live. It will help you understand your home’s current condition, clarify
your project aims, and understand the potential for improvement. We provide you with an
overview of the steps to take, outline what works can be done together, and their likely impact.
This report includes information gathered during our survey visit. Your assessor has used this
information to develop a range of scenarios for improvement, outlined below.

Section 1 outlines your initial project brief as discussed with your assessor. It is important to
be clear about your priorities, so they inform your decisions. This is a starting point for the
future development of your detailed project brief.

Section 2 provides basic information on the existing condition of your home. We consider
indoor environmental quality and any repair work that you might need to do. We describe the
context of your home and potential constraints.

Section 3 outlines the retro�t scenarios created in this report. These map out a pathway to
signi�cant energy and carbon emissions reductions for your home, usually building from ‘easy
wins’ to a full deep retro�t. We compare and benchmark these scenarios against targets and
your existing energy use.

Section 4 gives a summary of the speci�c measures involved in each scenario. It includes a
commentary highlighting things you might need to consider in developing your plans. (Note
that Appendix A provides further detail on each of the measures).

Section 5 provides an outline of what you might do next to achieve your aims. Many
measures will require further investigation, design, or specialist advice, beyond the scope of this
report. This section provides ideas about how to progress this.

The appendices provide further detail on the scenarios and useful information such as a
glossary of retro�t terms and a description of the assessment methodology.

Our Approach - homes ready for a zero carbon future

Designed for you

Our advice is tailored to you and your home. Our recommendations are informed by what you
told us about how you live in your home. The scenarios consider your priorities and future
plans. We also take into account things like your tolerance for disruption, tailoring the scenarios
to suit your needs. Through the way you live or changes you’ve made to your home, you may
already be on the way to being ‘zero carbon’. However, if you are under-heating your home to
achieve this, you may have noticed other problems such as condensation, mould or poor indoor
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air quality. This may in turn a�ect your comfort and health. You can change this through energy
e�ciency improvements. This may mean you can't make big savings in energy use with more
'light touch' measures, but these can make you warmer. Alternatively, you may �nd that you are
using far more energy than we predict in our model, and that a few simple steps could help
reduce this. Home Retro�t Planner is designed to help you understand the best next steps to
take whatever your circumstance.

Whole house

We think about your home as a set of interacting systems, that all a�ect its capacity for retro�t.
This means we consider a broad range of factors, not just energy use or bill savings. These
include: occupant comfort, ventilation and indoor air quality, maintenance needs, aesthetics
and heritage. We use a model that includes all energy uses - including appliances - not just
those covered by the building regulations. We consider retro�t measures together, rather than
in isolation. We develop a holistic understanding of your home to assess the relative e�ect of
measures. This allows us to identify how improvements can work together to create better
outcomes. It also helps to reduce the risk of negative unintended consequences.

Fabric first

We take a ‘fabric �rst’ approach to building improvements. We prioritise repairs, insulation,
draught-proo�ng and ventilation ahead of ‘add ons’ like solar panels. We do this for a few
reasons:

1. We know this approach works and is reliable. ‘Fabric �rst’ done well reduces the risk of a
‘performance gap’ between design expectations and built reality.

2. It has many co-bene�ts. It makes homes more comfortable and easier to keep warm and
healthy, as well as protecting the building fabric.

3. Reducing energy demand �rst makes it easier for e�cient building services to meet
household needs.

4. To enable the decarbonisation of the whole energy system we need to reduce energy
demand. Reducing the need for heat in homes through a 'fabric �rst' approach is a big
part of this.
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Figure 1. Fabric First Diagram
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Science-based Targeting

We set ambitious targets for deep retro�t that are in line with expert climate science and
national legislation. The �nal scenario in this report gets as close to these targets as possible.
We do this using technologies that are available now, though you don't have to do all of this
work at once! The other scenarios show you steps along the way, including DIY and simple
improvements. We show you the full range of what is required to make your home 'zero
carbon' ready.
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Figure 2. Being Zero Carbon Ready
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Whole Systems Thinking

We focus on energy use rather than carbon dioxide emissions. This is because to decarbonise
the UK's energy system we need to massively reduce energy use. As the national electricity grid
uses more renewable energy, its carbon emissions reduce. In many cases switching to from
fossil fuels to electrically fuelled heating will reduce carbon emissions. But the grid at present
does not have the capacity for everyone to do this. In addition, because electricity is more
expensive than gas, this would increase fuel bills. To avoid this, and to support the transition of
the whole system, we focus on reducing demand. We do this through 'fabric �rst' measures like
insulation and draught-proo�ng. This ‘futureproofs’ your home and supports a zero carbon
future.

Fossil-Fuel Free Heat

The biggest use of energy in most homes in the UK is heat - heating the home (otherwise known
as space heating) and for hot water. In most cases this is provided by fossil fuelled systems like
gas boilers. This needs to change quickly to achieve zero carbon targets. In deep retro�t
scenarios we generally suggest that a fossil-fuel free heating system is �tted. We will also make
suggestions about when it might be best to replace your existing heating system - depending on
its current age and e�ciency and what is planned in other scenarios. We generally do not
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suggest new biomass or wood based heating systems. This is because burning wood emits
carbon dioxide and also creates air pollution. Given the time we have to tackle climate change,
there is no guarantee that this carbon will be reabsorbed in time by new trees.

Including ‘up front’ impacts

By retro�tting rather than building a new home, you will reduce the environmental impact of
your project. This is because you will be re-using existing materials and infrastructure. We
suggest lower impact options for retro�t measures where we can. This considers issues like
deforestation, pollution, toxicity and health e�ects, as well as the energy used to make new
materials.

Modelling Transparency

Home Retro�t Planner is an open source energy modelling tool. It's adapted from the UK's
national calculation methodology, SAP (which stands for Standard Assessment Procedure). It
makes assumptions about external climate, heating patterns, hot water, lighting and appliance
use that in turn a�ect the results produced. These assumptions are based on UK standards,
published research, our experience and observations made by your assessor. We compare the
results of the model against your actual energy use data wherever possible. This allows us to
adjust the modelling and recommendations where appropriate. We strive to be accurate, but
understand that any model is an approximation. It can be helpful in comparing options, but
cannot fully re�ect reality. We state our assumptions, so you are aware of the context in which
our recommendations are made. As an open source tool it is also possible for you to examine
the code of Home Retro�t Planner.

Addressing the Performance Gap

In too many projects there is a gap between expectations and reality. This can be about not
achieving anticipated energy savings or comfort improvements. This can be caused by incorrect
assumptions in modelling and design, poor detailed design, and/or poor quality control during
construction. In our modelling we attempt to account for this by making conservative estimates.
We also adjust our assumptions to match your circumstances and compare projected outcomes
against actual bill data where possible. In addition, for each measure proposed we note the
main performance risks occur and suggest ways to mitigate them. Further information on how
to manage this during your project can be found in section 5.0 ‘Next Steps’.

Continual Improvement

We are always seeking to learn and improve. Home Retro�t Planner is the result of a
collaborative e�ort over the last decade, with input from architects, retro�t specialists,
programmers and householders. Our methodology is informed by standards like PAS2035 and
the work of organisations like the Association of Environmentally Conscious Building (AECB) and
Sustainable Traditional Buildings Alliance (STBA). If you have comments or suggestions for
improvement, please do not hesitate to contact us.

Disclaimer

This report recommends potential retro�t improvements for your home. It is intended to
support the initial decision-making process for your project. We take reasonable skill and
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care to ensure that the information in this report is of a level of accuracy and
completeness su�cient for this purpose. This report is not a detailed construction plan
or design proposal. We suggest minimum performance targets so that the potential
impacts shown in this report are achieved - however these should be con�rmed and
checked by your design team and/or installers, with due consideration given to any of
the risks highlighted in this report. It is not suitable for use as construction information.
Information should be veri�ed by an architect or retro�t designer before carrying out
detailed design and construction work.
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1 Your Aims

It is important that in planning the work to your home that you understand and are able to
communicate your priorities to any professionals or builders you’re working with. In this section
we record what you told us about your aims and your approach to the retro�t project.

1.1 Your Plans
You told us that you have not yet moved in.

You told us that you plan to stay in your home in the medium term (5–10 years).

You told us that you do not envisage any signi�cant changes to your lifestyle.

You told us that you are planning other building works in your home.

You hope to start retro�t work on your home in the next 3 months.

1.2 Your priorities
You told us what was most important to you in considering energy e�ciency retro�t options for
your home. We have considered these preferences in developing the scenarios set out in this
report.

Your priorities were:

1. Improve comfort
2. General modernisation
3. Save carbon

You told us that the key qualitative criteria in planning works to your home are:

You told us that you wouldn't mind changing the appearance of your home inside.
You told us that you wouldn't mind changing the appearance of your home outside.

1.3 Logistics
You told us that you plan to do the work all in one go.
You told us that you were not willing to do some of the work yourself.

When thinking about the disruption involved you told us that you would be willing to live with
moving out for several months.

You told us you had a budget in mind.
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Your assessor understands your initial project brief and scope to be:

The property has been purchased and the occupants will be living elsewhere while
considerable alterations and retro�t measures are installed. The aim is to create a modern,
comfortable, e�cient and low-carbon family home.
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2 Your Home Now

To make e�ective improvements to your home you need to understand where you’re starting
from. Taking a fabric �rst and whole approach isn’t just about improving insulation or air-
tightness.

Before carrying out improvement works, you should �x damaged structures and make sure
general maintenance is in good order. If this is ignored it can mean energy e�ciency work
exacerbates existing problems or creates new ones. This can damage your home or mean that
insulation and other measures don’t perform as well as they could.

Identifying the existing condition can also be helpful to identify problem areas like cold or
draughty rooms. These can then be addressed in the scenarios suggested in this report.

Understanding the context of your home also helps in general project planning. It helps to
identify climate change adaptation needs, such as addressing �ooding or overheating risks.

2.1 General Property Information
Property type: Mid-terrace
Number of bedrooms: 
Internal �oor area: 76.6m²

This is not a full building inspection and condition survey, and it should not be used as such.

We strongly recommend you seek further advice from a surveyor or structural engineer for
major works. This is particularly important where structural alterations are planned, or potential
structural problems have been identi�ed. We will however notify you if we see something in
your home that concerns us as to its safety or condition.

We do not carry out invasive surveys as part of this report. We also do not access areas where
to do so would cause undue risk to the assessor. We therefore have to make some assumptions
about the construction of your home in preparing this report. These may need to be veri�ed by
further investigation and detailed condition surveys to inform detailed planning and design
work.

2.1.1 General construction
Based on the information provided by you and our survey, the general construction of the
property is as follows:

Floors:
The �oor is solid concrete, unlikely to be insulated. The original �oor would have been
suspended timber.
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Walls:
The walls are double leaf solid brick.

Roof:
The roof is double pitched with clay tiles.

Windows and doors:
The windows are old double glazed units in moderate/poor condition. The doors are solid
timber.

Rainwater and drainage goods:
The rainwater good are in reasonable condition and seem to be functional.

Construction ventilation:
There is currently no ventilation except opening windows and doors.

Evidence of moisture ingress or leaks (including internal):
There is evidence of water ingress through the roof into the bedrooms. There is clearly
damage to the roof and �ashing.

2.1.3 Past, Current and Potential Structural Issues
You told us: 
We noted that:

2.1.4 Damp, condensation or mould
You told us: 
We noted that:

2.1.5 Heating and water services
Your space heating is currently provided by: 
Which you control by: 
Your hot water is currently provided by:

2.1.6 Utilities
Your home has a mains electricity connection.
Your home has a mains gas connection.
Your home has a mains water connection.
Your home has a mains sewer connection.

2.2 Ventilation and Indoor Air Quality
Your well-being and the internal environmental conditions in your home are a�ected by indoor
air quality. Damp, dry, or polluted air can create or exacerbate a range of health conditions. It
can also a�ect the health of the building structure, creating surface or hidden condensation,
mould and risking rot.
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The best way to avoid these issues is to have a well-designed and well-functioning ventilation
system, in accordance with Part F of the building regulations as a minimum. This should ensure
that stale air is removed and fresh air is provided to keep your home healthy. In the scenarios
outlined in this report we suggest upgrades to ventilation systems where appropriate. A simple
assessment of your existing ventilation system is set out below.

2.2.1 Existing Ventilation System
The ventilation system in your home at present is: Unplanned Ventilation (Window Opening
Only).

There is not evidence of an adequate supply of fresh air through planned intake vents such as
trickle vents in walls and/or windows or a mechanical supply system.

Ventilation systems need routes for both supply and extract air. Supply air could be supplied by a
ducted mechanical system, or via adequately sized trickle vents in windows and walls. Lack of a route
for supply air may mean there is an under-supply of fresh air into your home.

There is provision for purge ventilation in each habitable room (for example by opening
windows or by a ‘boost’ on a mechanical ventilation system).

There is not a clear undercut/overcut of 10mm above or below internal doors to allow air to
move through the dwelling.

In addition if condensation and mould growth is noted in section 2.1.4 above, this suggests that
the existing ventilation system is inadequate.

Given the above information we would suggest that your current ventilation system
Inadequate and should be upgraded as soon as possible.

2.2.2 Solid Fuel Appliances
If you have an appliance in your home that creates heat by burning oil, gas, coal or wood it
needs proper ventilation to ensure that it burns cleanly. This can take the form of a dedicated
supply air vent or duct, or a �xed vent in the wall. We would recommend that all fuel burning
appliances should be serviced on a regular basis by quali�ed professionals (HETAS or Gas Safe)
to ensure they are safe and properly ventilated. If you are improving the air-tightness through
draught-proo�ng and insulation work this will become even more important to avoid the risk of
carbon monoxide poisoning.

When we visited your home we noticed that you did not have a fuel burning appliance.

In all cases where there is a fuel burning appliance in your home you should �t a carbon
monoxide alarm near this appliance. You should also ensure that any ventilation provided
to the appliance is kept clear of obstructions.
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We generally do not recommend installing new room wood-burners or other fuel burning
appliances as part of energy e�ciency works. This is for several reasons. The �rst is that the
requirement for �xed ventilation con�icts with attempts to improve air-tightness. The second is
that burning fuel causes air pollution. In urban areas where air quality is already poor, this can
be especially harmful for the people who live there. Finally, burning wood and most other fuels
creates carbon dioxide at the point of combustion.

2.2.3 Laundry
You told us you dry your laundry by:
.

Drying clothes indoors releases a lot of water vapour into the air, which can have a severe
negative impact on indoor air quality. Using an electric dryer is very energy intensive, so should
be avoided wherever possible. Drying outside is the most energy e�cient way, but in the UK’s
climate this is not always possible.

As part of your retro�t project you could improve the way you dry your clothes, for example by
providing a dedicated drying space integrated with your heating and ventilation systems.

2.2.4 Radon
Radon is a naturally occurring gas that is a known carcinogen - that is it increases the risk of
cancer. The risk of high levels of radon build-up within homes varies across the country,
dependent on the local geology.

Your home is in an area where there is a 1-3% chance of high levels of radon in homes. This
�gure is taken from information provided by Public Health England - see www.ukradon.org for
more information.

We would recommend that if you are planning works you obtain the individual report for your
home, which is available for a small fee from here:
https://www.ukradon.org/services/address_search. If your home is in a higher risk area, or just
to provide further reassurance, you can also order a simple testing kit to test existing levels of
radon in your home here: https://www.ukradon.org/services/orderdomestic

Where the risk of radon build up is higher adequate ventilation becomes even more important.
It may also be necessary for you or your advisors to incorporate anti-radon measures into the
designs for your home improvements, especially in the construction build-ups for �oors. In
some cases this may con�ict with the need for air-tightness and may require careful
consideration and detailing.

2.3 Your experience
Living in a home that is too cold, hot, damp, dry or draughty can a�ect your physical and mental
wellbeing. It may trigger or worsen respiratory and cardiovascular problems, skin conditions,
trips and falls, anxiety and depression. Understanding your perceptions of comfort allows us to

https://www.ukradon.org/services/address_search
https://www.ukradon.org/services/orderdomestic
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tailor the reports recommendations with your comfort and health in mind. What you told us
about your comfort is set out below:

2.3.1 Thermal comfort

Temperature in winter Too cold Too hot

Temperature in summer Too cold Too hot

Air in winter Too dry Too stu�y

Air in summer Too dry Too stu�y

Draughts in winter Too draughty Too still

Draughts in summer Too draughty Too still

You told us there were not problem locations for thermal comfort.

2.3.2 Daylight

Amount of daylight Too little Too much

You told us there were not problem locations for daylight.

2.3.3 Noise
You told us there were not problem locations for internal or external noise.

2.3.4 General
Your favourite room?

Any rooms in your home you don't love?

2.4 Historic signifiance
Many of the UK’s homes are old and may be considered to have some historic signi�cance. We
consider this as part of the assessment because it may in�uence what is possible. In properties
which are of particular historic signi�cance the measures possible may be limited. Where
buildings are listed or in a conservation area you may need to apply for permission to your local
planning authority to make changes.

Property built: 1900–1929

The property is not in a conservation area.
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2.5 Climate change adaption

2.5.1 Flood Risk
When planning the retro�t and refurbishment works for your home you should consider
whether it is at increased risk of �ooding. In areas of high risk you might choose to incorporate
�ood resilience or �ood resistance measures as part of your retro�t. It may also a�ect which
measures you choose to implement and how. For example, in an area with a high risk of
�ooding you might replace uninsulated timber ground �oors with a solid insulated �oor.

You told us that your home did not have a history of �ooding.
Your home is in a very low risk area for �ooding from rivers and the sea.
Your home is in a very low risk area for �ooding from surface water.

What do the risk levels mean?

High risk

... means that each year this area has a chance
of �ooding of ...

greater than 3.3%

Medium risk between 1% and 3.3%

Low risk between 0.1% and 1%

Very low risk less than 0.1%

This is based on �ood map data available at
https://�ood-warning-information.service.gov.uk/long-term-�ood-risk/map .

2.5.2 Overheating Risk
The UK’s climate is changing, with summers becoming hotter. This means more of our homes
are at risk of overheating. Improving insulation, air-tightness and ventilation in your home can
reduce this risk, as it helps keep out heat during the day. However, if you have large areas of
glazing and not much shade, especially if glazing faces East or West, your living spaces may
become too hot from excess solar gains.
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3 Scenarios

3.1 List of Scenarios
The scenarios we have developed in this report respond to your brief, the existing conditions of
the property and the outcome of our modelling process.

We show the extent to which your home could be improved to make it more comfortable and
sustainable in each scenario. We will always aim to suggest how you could make your home
‘zero carbon ready’ in at least one scenario.

We don’t necessarily expect you to do all the work at once. The scenarios are intended to show
you a pathway for you to achieve signi�cant improvements using technologies and techniques
that are currently available.

We have modelled the following scenarios:

Scenario 2: Light touch

3.2 Scenario Comparisons
This section compares the performance of the proposed scenarios. We benchmark them
against current UK averages and suggested 'zero carbon ready' targets. Where you have
provided fuel bill information we have also compared them with your current energy use.

We model your home as assessed. We then modify this base model to test the e�ect of the
measures proposed in each scenario. Further detailed comparison of the scenarios is provided
in Appendix B.

3.2.1 Heat loss
Space heating is the biggest use of energy in most UK homes. When it is colder outside your
home continuously loses heat through the walls, �oor, roof and windows to the external
environment. The better insulated your home the slower this heat loss happens, so the less
energy is needed to keep your home warm.

Your home also loses heat through draughts and ventilation. Warm air leaves your home
through gaps in the building fabric – or intentionally through windows or fans. This rate of heat
loss depends on how draughty your home is and its ventilation system. Figure 3 compares the
relative heat loss of each element across your home now and the scenarios. It is measured in
watts per degree Kelvin (W/K). This is the rate of heat loss for every degree of temperature
di�erence between inside and outside.
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Figure 3. Heat Loss Summary
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3.2.2 Peak Heat Load
Peak heat load is an indicator of the heating power needed to maintain a comfortable
temperature in your home on the coldest days of the year. It is important because it should be
used to inform the design of your space heating system. An oversized heating system, capable
of providing more heat than you need, will be ine�cient. In contrast, an under-sized heating
system will struggle to keep your home warm.

A lower peak heating load is a very positive thing. As well as reducing the total amount of
energy you need for space heating, it also means that you can achieve a comfortable
temperature in your home with a system that runs at a lower temperature. This may improve
the e�ciency of a condensing boiler system. It also means that heat-pump based systems will
perform much better.

Figure 4. Peak heating load calculations

Baseline Scenario 2

Heat loss per degree of heat di�erence 295 W/K 274 W/K

× ×

Maximum temperature di�erence expected between inside and
outside

26°C 26°C 

= =

Peak heating load 7.67 kW 7.13 kW

÷ ÷

Floor area 77 m² 107 m²

= =

Peaking heating load per square metre 100 W/m² 67 W/m²

 Lowest external temperature assumed to be –5°C
 1°C = 1K (Kelvin)

The �gure provided here is approximate and intended to be used only as a rough guide. If you
are planning to install a new heating system your designer should carry out a more detailed
room-by-room heat loss calculation to more accurately inform system design.

*
† †

*
†



13/07/2021 Home Retrofit Planner

https://mhep.carbon.coop/v2/assessments/294/#master/report 20/65

3.2.3 Heat balance
Heat losses are balanced by the heat generated by you and activities in your home, such as
cooking - known as ‘internal gains. Heat is also typically topped up by sunlight entering your
home – known as ‘solar gain’. The absolute contribution that both solar and internal gains make
to heating your home will go down as you make improvements. This is because more e�cient
appliances, lighting and hot water systems reduce internal gains and better glazing in windows
reduces the amount of solar gain. However, as you improve the rest of the fabric, the
proportion both of these contribute to your space heating may go up, reducing the energy
needed from your home's heating system to keep warm. Figure 4 shows this balance for your
home in each of the scenarios in this report.

Figure 5. Your home's heat balance (kWh/m²·year)

Key

Internal Gains Solar Gains

Space Heating Requirement Fabric Losses

Ventilation and In�ltration Losses
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3.2.4 Space heating demand
The gap between heat losses and heat gains in your home needs to be bridged by your heating
system to keep your home warm. The amount of energy needed to do this is known as ‘Space
Heating Demand’. It takes into account the heat loss and heat gain factors described above. It is
also a�ected by you heating controls, how long you heat your home for, and the target
temperature (room thermostat setting). It does not cover any other energy uses, such as
lighting, hot water or energy used for fans, pumps and appliances.

Space Heating Demand is a�ected by the shape and volume of your home. If your home is
complicated, or has a large exposed surface area compared to its �oor area, its Space Heating
Demand will be higher. For example a complicated detached house will usually have a higher
space heating demand than an apartment with only one or two external walls. This is true even
if they are built with similar materials and levels of insulation.

Improving the levels of insulation and draught-proo�ng of your home will reduce the Space
Heating Demand. The lower the 'Space Heating Demand', the more e�cient your home is.
Homes with lower Space Heating Demand are easier to keep warm and retain heat for longer.
This should make you more comfortable and reduce the risk of condensation and damp.

We have used the information you gave us during the survey about how often and for how long
you heat your home and for your thermostat setting to inform our model. If the current
thermostat setting is below 18°C, we have increased it in the retro�t models to 18°C as a
minimum, and in some cases to 20°C. (You can check this in the scenario comparisons in
Appendix B). We do this because we believe that health is as important as saving energy. 18°C is
generally recommended as a healthy minimum temperature setting.

By taking this approach the scenarios assume that some ‘comfort take back’ is likely to occur.
You could of course choose to improve your home's fabric e�ciency and keep your thermostat
setting low. This might well produce greater savings. However, you should be mindful that there
may be consequences for your health and comfort. It may also increase the risk of surface
condensation within your home.

The graph below shows the modelled Space Heating Demand of your home compared to the
scenarios we have created. It is benchmarked against the UK average for all homes. We have
also suggested a target range for the space heating demand that should be achieved to achieve
good comfort and lower carbon emissions and fuel bills. Space Heating Demand is measured in
kilowatt-hours per square metre of �oor area per year. This is so that buildings of di�erent sizes
can be compared and benchmarked.
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Figure 6. Space heating demand (kWh/m²·year)

3.2.5 Energy Use Intensity
Energy Use Intensity (Figure 7) shows the total energy used in your home, divided by the �oor
area of your home. It includes all uses: space heating, hot water, fans and pumps, lighting,
appliances and cooking. We have shown this for your home as modelled as it exists now and for
the suggested future scenarios. We have compared this against current energy use from your
bills or monitoring where available.

It is measured in kilowatt hours per square metre of �oor area meter per year (kWh/m²·year) to
enable bench-marking and comparison between di�erent buildings. To make your home ‘zero
carbon ready’ this �gure should be as low as possible. This is so that energy can easily be
supplied from low carbon and renewable systems - either locally or from a decarbonised
national electricity grid.

We have shown the proportion of energy by end use (as assumed in the model) by providing a
stacked bar chart. This should help you to understand what the biggest uses are and how this
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might change in the future scenarios. (Please note: We are not able to provide accurate
information about di�erent end uses from your bill data, so this is shown as a single block).

Energy use in your home is in�uenced by both energy demand and by the e�ciency of its
heating, lighting, ventilation and other systems. Demand is in turn in�uenced by both the
condition of the fabric and by the habits of its occupants. For example, in the case of space
heating:

an e�cient building with a very ine�cient heating system could result in higher energy
use than expected;
an e�cient building with an e�cient heating system could still result in higher than
expected energy use if you keep it much warmer than normal for long periods;
and a home with a very ine�cient fabric and heating system could have much lower
energy use than expected if the resident keeps it cold. (Though this is likely to be
uncomfortable and unhealthy).

Your energy use is a�ected by a range of factors that we may not be able to account for fully in
this model. For example, heat demand may change from year to year depending on changing
weather patterns. Or your lifestyle may change so that you spend more time at home, need to
do more laundry, stop using a dryer, or are away from home more often. Your energy use may
go up or down dependent on all of these factors and many more. This graph is based on a
model that cannot account for all of this complexity, though we aim to do our best in this
respect. It is therefore a useful comparison between di�erent scenarios, but not an absolute
prediction of reality. (see ‘Modelling Transparency’ in the introduction to this report). It should
also help you understand what the biggest uses of energy in your home are so you can target
reducing them. However, it is sometimes less useful for making absolute predictions.

If you have existing on site electricity generation, such as solar photovoltaic panels, anything
you generate and then use yourself will not be shown on your electricity bill. This is because you
have not paid to import this electricity from the national grid. Your bill data might therefore
suggest that your electricity usage is lower than in reality. Where import, export and generation
of electricity is not metered separately, we have to make assumptions to give a more accurate
representation of electricity use in your home from your bill data.

If you have an electric vehicle that you charge at home, we will seek to omit this from the above
�gures, so that they only relate to household energy use and not transport.
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Figure 7. Energy Use Intensity (kWh/m²·year)
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3.2.6 Fuel Use
Using the same data as the graph for 'energy use intensity', Figure 8 shows the fuels used
rather than end uses, as total kilowatt hours (kWh) per year. It is not ‘normalised’ by �oor area.
It is not benchmarked against other buildings or national targets.

Understanding what amount of di�erent fuels you use is important. To make our homes zero
carbon we need to stop using fossil fuels like coal, gas and oil. To eliminate carbon dioxide
emissions and tackle air pollution we need to stop burning fuels. This includes burning biomass
or wood as fuel, as these also emit carbon dioxide and harmful pollution.
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As the national grid decarbonises it becomes possible to consider electricity as a low-carbon
fuel. Five years ago electricity was twice as carbon intensive as natural gas. It now produces a
similar amount of carbon dioxide per kilowatt hour (kWh). Electricity is likely to continue to
improve as more renewable energy capacity is installed. In contrast, fossil fuels like natural gas
will remain as carbon intensive as they are now. We have taken this into account in the
scenarios. We focus on future-proo�ng your home to be 'zero carbon ready' using existing
technology.

Removing fossil for solid fuel heating systems is often easier to do once demand has been
reduced. This is because you need less energy overall and so can use a more expensive fuel like
electricity but still a�ordably heat your home because the total amount you need has been
reduced. It also means you can install a system that works better at lower system temperatures,
such as a heat pump. Depending on your circumstances and existing fuel sources, we might
suggest this at an earlier stage of your retro�t journey.

Our assessor has made some recommendations on this as part of the scenarios set out in this
report. The total energy use and fuel mix for each of the suggested scenarios is shown in the
graph below.
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Figure 8. Fuel use in your home (kWh/year)
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3.2.7 Carbon dioxide emissions
It is di�cult to be certain of the carbon emissions that result from energy use in our homes.
This is because it depends upon the generation energy mix in the national grid. This mix
changes hourly, daily and seasonally and is also changing over time, as more renewable
generation is added. This is one of the reasons why we concentrate on the energy use that is
directly measurable in your home in this report.

However, we understand that it may be both useful and interesting to have some idea of the
carbon emissions that result from energy use in your home. We have therefore applied an
average ‘carbon factor’ to each of the fuels used in your home to create the graph below. This is



13/07/2021 Home Retrofit Planner

https://mhep.carbon.coop/v2/assessments/294/#master/report 27/65

the carbon intensity of the energy used, measured in kilograms of carbon dioxide per kilowatt
hour of fuel used (kgCO₂/kWh).

For gas, electricity and most other fuels these �gures are published by the government and
updated from time to time as change occurs in the system. They are a projected future average
over 15 years, the assumed lifetime of the average heating system.

We have chosen to deviate from the o�cial government �gures for wood and biomass use.
These are based on the best available evidence for the carbon emissions that result at the point
these fuels are burned. The don’t take into account future o�setting of these carbon emissions
by the absorption of this carbon by new growth as we cannot be certain that this will happen
and that it will be ‘additional’ to what would have happened anyway.

Note that any electricity ‘generation’ measures, such as solar panels, are also assigned a carbon
factor. This is so that we can account for the electricity that you use directly from these sources
at home, displacing grid electricity.

The carbon factors used in this report are as follows:

Fuel Type 1: Standard Tari�, 0.136 kgCO₂/kWh
Fuel Type 2: Mains Gas, 0.21 kgCO₂/kWh
Fuel Type 3: generation, 0.136 kgCO₂/kWh

Figure 9 shows the approximate carbon dioxide emissions from the fuel used in your home.
This is measured in kilograms per square metre of �oor area per year. We have shown your
home now and compared this to the scenarios proposed in this report. We’ve benchmarked this
against the UK average. The ultimate aim is to ensure that your home can become truly zero
carbon. This will not really be possible until the mains electricity grid is zero carbon. There is
some uncertainty about when this may happen, but we know it is possible, if demand is
reduced and controlled well.
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Figure 9: Carbon dioxide emissions (KgCO₂/m²·year)

Figure 10 shows this same information on a per person basis rather than per square metre.
This is in e�ect your personal carbon footprint associated with energy use in your home,
measured in kilograms per person per year (kg/person). It is based on the actual number of
people you told us live in your home.
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Figure 10: Carbon dioxide emissions in kilograms per person per year (your
personal carbon footprint)
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3.2.8 Fuel costs
Reducing the amount of energy you need to run your home can reduce the amount you spend
on fuel. The thermal performance of the building fabric, the e�ciency of services, your patterns
of use, the type of fuel and your tari� will all a�ect this. Improvements to building fabric and
services will reduce costs – or at least improve comfort, whilst not increasing costs. The amount
of energy needed for cooking and appliances is more dependent on your behaviour. This
means that alongside physical retro�t measures you can maximise cost savings by being aware
of how you use energy in your home. Straight forward changes like reducing the amount you
use an electric clothes dryer can produce big savings.
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Figure 11 shows the estimated annual cost of fuel for your home now and your retro�tted
home as modelled. It also shows your current annual energy costs from bill data, if you
provided this. We have used standard fuel unit costs per kWh, based on national averages. This
allows clearer comparison across scenarios and time, rather than being reliant on short-term
o�ers from energy companies or seasonal variations in the unit cost of energy. We have set out
the assumed unit prices below:

Fuel Type 1: Standard Tari�, £0.18/kWh, standing charge £72
Fuel Type 2: Mains Gas, £0.04/kWh, standing charge £88
Fuel Type 3: generation, £0/kWh, no standing charge

If you have on-site energy sources, such as solar panels, we have included the savings from
some of their energy being used directly in your home. We have estimated this in accordance
with the �gures given at Figure 7 in section 3.2.5 above. Figure 11 shows the estimated savings
due to the onsite use of renewables as negative values.

You can maximise your savings from on-site renewables by using as much energy as possible
yourself. This may require a change in your household’s habits. Things like using your washing
machine only when it’s sunny, or using a slow cooker to make use of daytime electricity for your
evening meal, can all contribute.

We have not included Feed-in-Tari�s (FITS), the Smart Export Guarantee (SEG) or the renewable
heat incentive (RHI) in these �gures. The rules around these payments vary over time and
between suppliers. We therefore believe this information is more robust if these assumptions
are not included.
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Figure 11: Estimated fuel Costs (£/year)

Please note: models work on assumptions and there are many reasons why your actual current and future

energy use may be di�erent to what is shown above. See the introduction to this report and the methodology

section in the appendix for more information.
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4 Suggested Measures

4.1 Scenarios
As noted in section 3 above, we have mapped out 1 scenarios for your home retro�t:

Scenario 2: Light touch

In this section we provide more detail of what is involved in each of these scenarios. We have
also included a commentary from your assessor that gives more speci�c information where
appropriate. Further detailed information about each of the proposed measures is available in
Appendix A.
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4.2 Summary of measures
Figure 13a - Scenario 2: Light touch
This scenario assumes the measures in Scenario 1 have already been carried out and adds to
them

Total cost of the scenario £25660

Name Label/location Performance

target

Benefits (in

order)

Cost Completed

By

Disruption

Add
Insulation to
Timber
Frame Wall
(c.200mm
insulation)

Extension 0.25 W/m2.K Comfort
Carbon
Emissions
Fuel Bills

£1635.00 General
Contractor

HIGH

250mm
insulation at
rafters to
pitched roof

Main roof 0.18 W/m2.K Comfort
Carbon
Emissions
Fuel Bills

£5500.00 Roo�ng
Contractor/
General
Contractor/
DIY

HIGH

250mm
insulation at
rafters to
pitched roof

Extension
roof

0.18 W/m2.K Comfort
Carbon
Emissions
Fuel Bills

£1225.00 Roo�ng
Contractor/
General
Contractor/
DIY

HIGH

Insulation on
top of
existing solid
�oor
(c.25mm)

Ground �oor 0.7 W/m2.K Comfort
Carbon
Emissions
Fuel Bills

£2475.00 DIY/
General
Contractor

HIGH

New Solid
Door to
Unheated
Space

Front door 1.4 W/m2.K Comfort
Carbon
Emissions
Fuel Bills

£1000.00 General
Contractor/
Joiner

MEDIUM
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Name Label/location Performance

target

Benefits (in

order)

Cost Completed

By

Disruption

Add
Insulation to
Timber
Frame Wall
(c.200mm
insulation)

Dormer wall 0.25 W/m2.K Comfort
Carbon
Emissions
Fuel Bills

£1400.00 General
Contractor

HIGH

High
Performance
Double-
Glazed
Window

Various 1.2 W/m2.K Comfort
Carbon
Emissions
Fuel Bills

£11123.08 General
Contractor/
Window
Fitter

HIGH

Basic
Draught-
Proo�ng

Whole house Air
permeability
approx 12
m /m .hr50pa
(q50)

comfort, fuel
bills, carbon

£300.00 DIY MINIMAL

Decentralised
Mechanical
Extract
Ventilation
(dMEV)

Whole house Minimum
Building
Regulations -
Part F

Indoor air
quality,
reducing the
risk of
condensation
and mould

£750.00 Quali�ed
Electrcian.

MINIMAL

Advanced
Central
Controls

Whole house -- Fuel Bills,
carbon
Emissions,
Comfort

£250.00 Specialist
Installer

MINIMAL

4.3 Table headings
In addition to listing and describing proposed measures, we use the following table headings to
guide you through our recommendations.

4.3.1 Performance target

3 2
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This is the standard that needs to be achieved to match the assumptions in the model. For a
wall, �oor, window or roof this is usually a measure of its thermal performance and insulation
value. This is known as a U-value and measured in watts per square meter of building envelope
area per degree Kelvin - W/m .K. For a heating system it will be its e�ciency. It is important to
reference this when looking at detailed speci�cations. If this report recommends 200mm of
high quality insulation this is what is required to achieve the scenario outcomes shown above.
The same e�ect won’t be achieved with 100mm of lower quality insulation.

4.3.2 Benefits
We understand that you may wish to carry out retro�t works for reasons other than energy and
cost savings – such as comfort improvements, improved indoor air quality or carbon emissions
reductions. It’s important that in planning the work you understand and communicate your
priorities to any professionals or builders you’re working with. Carbon Co-op can help you
understand and explore these issues – please see Section 3.0 of this report for more details of
how we can help.

The relative impact of each measure will vary depending on the order you do them in. For
example, if you change your boiler before installing insulation, the absolute savings from the
insulation work will be less than if you had installed the insulation �rst.

4.3.3 How much?
We have provided some rough cost information for each of the measures suggested. It is an
approximation so that you can begin to plan a budget for your project. It is not a �xed cost or
quote. It is based on generic cost information from published industry data, informed by our
experience.

Cost rates in your project may vary signi�cantly from those suggested here. This is dependent
on a number of factors including: the construction market at the time you carry out the works;
in�ation in labour and material prices; the scale of the work; the speci�cations, standards and
level of �nish you request; the contractor you choose and their overheads, experience, capacity
and attitude to risk.

Estimated budget costs suggested here do not include:

Contingency: Any refurbishment project is likely to encounter unforeseen issues that
mean you need to spend more money than planned. Careful planning and investigation
before carrying out the work will help reduce the risks - but it is impossible to eliminate
this risk altogether. It is therefore sensible to include a contingency sum in your project
planning. You can then hold back this money and use it to pay for unplanned parts of the
work. Around 10% of the construction cost is a standard amount to allow. This may be
higher or lower depending on your con�dence in the likely works and your own attitude
towards risk. If you are more risk averse, a bigger contingency is advisable. If you are able
to carry more risk, you many choose to hold a smaller contingency.

2
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Preliminaries: These are the costs for management and supplementary works
associated with building work. They include things like sca�olding or the services of a site
manager. These costs will vary dependent on the scale and complexity of the work and
the contractors and procurement route chosen. Bigger contractors and bigger or more
complex works that take longer will tend to carry higher preliminaries. The positive side
of this is that it creates greater management capacity. Small and simple works carried out
by micro-businesses od DIY may have very limited preliminary costs. We would suggest
10% is a sensible budget cost, but this should be adjusted according to your particular
circumstances.

Professional fees: You may need to engage designers and advisors on your project, for
example an architect, engineer, quantity surveyor or energy specialist. This is in addition
to paying contractors to carry out the work. They can help you in a number of di�erent
ways including:

developing your initial brief into a concept design
testing the proposed designs against your requirements
Preparing a construction cost plan for your project
applying for planning permission or meeting other statutory requirements
developing detailed technical designs for the whole project or specialist elements
assisting with procurement
preparing contract and legal documents
providing advice and contract management services during and after construction

The costs for this will vary according to the amount of work involved in your project. It will
also be in�uenced by the skills and experience of your advisor and the way the fee is
calculated (whether a �xed fee, a time charge, or a percentage of the construction costs).
In the initial planning stage a budget cost of 10-20% would be sensible to assume for
professional fees in most cases - but you should try to work this out in detail.

Statutory fees: These include fees for planning permission, listed building consent or
building control approval. You may not need planning permission for the works you
propose. However most building works will require building control approval, and this
should be allowed for. You can �nd out the normal rates for planning and building control
fees from your local authority.

VAT: We have not included VAT (Value Added Tax). This is because the rate may vary
depending on government policy and the way that you procure the works. Discount VAT
are available for some works - consult HMRC for more information. If you make
assumptions about VAT in your project planning, you should make this clear to your
contractor as they may be required to take action themselves or inform their accountant
and HMRC.
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In�ation: Budget costs are based on current information. Costs will increase over time.
This is true both for construction work and for professional and statutory fees. We cannot
be certain of when you will carry out any of the works suggested, so cannot allow for this.
Construction price in�ation is also di�cult to predict. It is highly sensitive to things like
currency �uctuations and changes in the workforce.

Relocation costs: We have not included any costs associated with you moving out of
your home while construction work takes place. You should think carefully about whether
this will be necessary for you. You might choose to move out for a short while during the
most disruptive parts of the work, or for a longer period if works are extensive. You
should build this into your cost plan. Think carefully about what will happen if works take
longer than planned and consider whether you need a contingency for this.

Redecoration costs: We have not included costs for the redecoration work. This is
because this could vary signi�cantly between households. It depends on whether you
choose to do the work yourself, or pay someone else to do it. It also depends on the level
of �nish and the materials you choose.

Major works:
If you are planning major work we recommend that you or your advisors prepare a detailed
cost plan. This should include costs for the construction work and all of the items outlined
above. It should be up to date, and use quotes from suppliers where possible. In the planning
phase of your project this will enable you to make better decisions about what to prioritise.
When it comes to choosing a contractor, it will enable you to compare the quotes against this
estimate.

Smaller works:
For smaller and more self-contained works it may not be necessary to prepare a full detailed
cost plan. As a minimum we recommend that you obtain itemised quotes from several
suppliers. This is so you can compare costs and the level of service when deciding who to work
with.

4.3.4 Who by?
We’ve provided a guide to who might carry out each measure. This is subjective and dependent
on context. For example you may choose to do more or less work yourself, dependent on your
skills and experience. Do make sure you are aware of any accreditations you need for funding.

4.3.5 Disruption
We’ve given a guide as to the level of disruption. Again, this is subjective and dependent on
context. Your own experience and tolerance may vary from what we suggest here.
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4.4 Assessor Commentary
4.4.1 Current context + logic of scenarios

The property was previously used as a house of multiple occupancy. It is in a reasonably poor
state with the roof in need of replacement and some water ingress on the �rst �oor. There are
instances of damp and black mould around the ground �oor. This damp may be due to the
concrete �oor and impermeable plaster/paint which is trapping moisture in the masonry. This
should be further investigated and may need the existing plaster to be hacked o� and replaced
with a vapour permeable (lime-based) plaster to allow the masonry to dry
 
A dormer loft conversion is planned and the rear extension is to be rebuilt. New windows and
doors will be installed. 3 scenarios model di�erent levels of retro�t, ranging from a minimal
approach with the alteration already planned plus small improvements, through to a deep
retro�t with most technically possible measures installed.
 
The new dormer and rear extension provides a great opportunity to add external wall insulation
to the rear with seamless detailing, which is included in 2 scenarios below.

4.4.3 Scenario 2: Light touch
This scenario implements the building alterations already planned (dormer loft and rebuilt
extension) built to current building regulation or higher. Some signi�cant assumptions are
made around the dimensions of the loft conversion and its new windows. These are at least
consistent for the 3 scenarios.
No wall insulation is added in this scenario, though a thin (25mm) layer of �oor insulation is
included. New high performance double glazing is installed throughout, as are new solid timber
external doors. Basic draught proo�ng is installed along with decentralised mechanical extract
ventilation (dMEV).
The existing boiler is retained, though improved controls are added.

4.4.3 Key decisions to be made, risks and constraints, and areas for further investigation
and development
It is thought likely that EWI will be installed. Further key decisions include the addition of IWI to
the front elevation, questioned due to the large glazed area. This would be more favourable if
the wall was to be plastered anyway. The ventilation is another key decision - centralised or
separate units. It is preferable to have a centralised unit if possible, and it seems possible by the
'stacking' of toilets/bathroom on top of each other, allowing straightforward duct work.
The most signi�cant decision is probably whether to install a heat pump or stick with gas. This
will need careful consideration and further investigation with heat pump installers. It is thought
with considerable improvements to the building fabric and airtightness a heat pump will deliver
considerable carbon savings and potentially
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5 Next Steps

5.1 Process
There is no one-size-�ts-all solution to carrying out a retro�t project. Some people employ
professionals to oversee all their improvements; others carry out the work in whole or in part
on a DIY basis. Some achieve everything at once in a 'big project’; others work in stages,
incrementally over years.

5.1.1 Quick Wins
There are some simple things you can do that require little planning that will make an
immediate di�erence. We don’t make recommendations about these in this report as they are
relatively simple. If you would like further information or advice on any of them please do get in
touch. These might include:

Energy Efficient Appliances:
Replace old appliances - like fridges and freezers - with more e�cient versions as they
wear out.

Heating Controls:
Spend some time properly understanding the controls for your existing heating and
ventilation systems, so that you are using these systems e�ectively and e�ciently.

Monitoring:
Spend some time monitoring your existing energy use in more detail, so that you
understand where energy is going and can potentially reduce it through changes in your
patterns of use.

Ventilation:
Make sure your home’s existing ventilation system is in good order. Clean out dusty
extract fans and make sure windows are openable and not painted shut.

Basic maintenance:
Check and clean gutters and rainwater downpipes so water goes where it is meant to
rather than making your walls wet and cold. Check and unblock air-bricks that provide
ventilation below suspended timber �oors and check ventilation paths in your attic or
cold loft space.

5.1.2 Getting Your Home 'Retrofit Ready'
Before you carry our retro�t improvements to your home you and/or your advisors should fully
understand its existing condition. You should make sure it is sound and well maintained before
adding any insulation, improving air-tightness or making other major alterations like new
windows or heating systems.

We have included some basic relevant information about your property above. If you are
considering major works you may wish to carry out more detailed survey work. In particular you
should check things like the condition of any existing cavity wall insulation and rainwater
drainage. You should address any issues associated with water ingress, condensation or damp.
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These issues should either be recti�ed before any retro�t work is done. Or a plan for their
recti�cation should be included in your detailed retro�t plan.

5.1.3 Making Some Decisions
This report is intended to help you understand your home’s current condition, clarify your
retro�t project aims, and understand the potential for retro�t works. Now you have an idea of
what improvements could make, you need to make some decisions about what work you will
do. You will also need to consider timescale, budget, and who might do the work.

5.1.4 Time, Cost, Quality
All building projects face three main constraints: time, cost and quality. In a given only two of
these can be the focus. Quality is important in retro�t to avoid the performance gap and
achieve your desired outcomes. This means that your project can either be delivered quickly at
expense, or cheaply given more time. You should try to be clear about where your priorities lie
in relation to Time, Cost and Quality. It is crucial in understanding and articulating your aims. It
will also help you devise your retro�t pathway. For example, if you have the money but not time
you are likely to rely more on professionals than if you have more time but less money.

5.1.5 Developing designs
The improvements suggested in this report aren’t in a form that you can simply be hand to a
builder to do. As we make clear, this report is not a detailed construction plan or design
proposal. It is not suitable for use as construction information. The information should be
checked by others before carrying out the detailed design and construction work. You may
need to involve a designer or specialist contractor to help you with this. They can develop
design information for the work you want to do, so you are clear about your plans. Once you
have detailed proposals you will be ready to start work.

5.1.6 Getting the work done
It is important to choose contractors who understand the work you want to do. They should be
happy to take a 'whole house' approach that pays attention to risks in retro�t. They should
understand the need for quality control and be willing to work with you to achieve a good
outcome. The type of contractor you need will vary depending on the scope, scale and the
nature of work you want to do. You might work with a small local contractor for some parts, or
a specialist retro�t �rm for others. If you are working with an architect or designer, they may
recommend a contractor they have worked with before. Or may choose to work with a
company that can o�er combined Design and Build services. Finding the right contractor for the
job may take time but in the long run it’s worth getting right. You may want to contact a number
of companies for quotes. Your shortlist could be informed by recommendations from friends,
neighbours or personal experience, as well as from advisors. Whatever route you take it’s worth
getting written con�rmation of what you've agreed your contractor will do. Ideally this should
be in the form of a standard contract that is well understood by everyone involved.

5.1.7 Monitoring and evaluating
It’s essential to evaluate the impact your retro�t project has had on your home. Evaluation
helps you to understand the impact of the changes you have made. It can help spot any errors
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and improve future work, should it be necessary. This means looking back at your original aims
once the work is done to see if they were achieved. For example, you can check whether your
energy utility bills have changed. Or you may wish to re�ect on whether you are more
comfortable. Going further you can track internal temperature and other environmental data.
Checking the quality of the work by carrying out air-pressure tests and taking thermal images
can be very valuable. This can be done at completion - or just before all the work is complete,
pick up on problems before everything is �nished.

5.2 Support: How can Futureproof help?
Futureproof is the professional retro�t service o�ered by the Centre for Sustainable Energy; we
provide our customers with the support they need to plan energy e�cient improvements to
their homes. We work in partnership with The Green Register to develop the local supply chain
and try to put you in touch with local contractors skilled in low-carbon retro�t. Beyond this
report Futureproof can help in a number of ways:

Factsheets and case studies: Available through our website, factsheets and case studies give
key information about a particular area of expertise within retro�t.

On-site inspection & sign-o�: To ensure that the installation of energy e�ciency measures
delivers the best results for your property there often needs to be close attention to detail. In
particular, poorly installed solid wall insulation can lead to unintended consequences such as
damp. To ensure that your improvements are completed to as high a standard as possible we
will visit your project to inspect the work and then sign-o� the �nal installation to say that it has
been checked by a quali�ed Retro�t Coordinator.

Planning appeal advice: Planning permission can be problematic for projects that aim to
improve the fabric of people’s homes and lower their carbon emissions, particularly for those
that alter the visual appearance of the property or where the property is listed or in a
conservation area. Householders often commission expensive supplementary reports to
support their application or appeal. Our quali�ed planner can review your proposal if it has
been refused and then give a recommendation of how to proceed. This may be particularly
useful if you are considering a more expensive report to appeal a decision.

Retro�t project management: We are able to o�er support to householders who want
support to manage their retro�t project. One of our quali�ed Retro�t Coordinators will provide
ongoing support to help you organise and manage the contractors who are delivering multiple
measures as part of a retro�t project. We o�er this service at an hourly rate and would invoice
you monthly for services delivered.

For more information and a detailed quote get in touch with us at futureproof@cse.org.uk or
0800 038 5007. Our website is at www.futureproof.uk.net.

https://www.futureproof.uk.net/


13/07/2021 Home Retrofit Planner

https://mhep.carbon.coop/v2/assessments/294/#master/report 42/65

Appendices

A Scenario Measures Complete Tables

Scenario 2: Light touch
This scenario assumes the measures in Scenario 1 have already been carried out and adds to
them

Total cost of the scenario £25660

Measure: Add Insulation to Timber Frame Wall (c.200mm insulation)
Code: TW04-M
Label/location: Extension
Description: Approximately 200mm Insulation installed between (and over) studs to

timber framed wall. This will require the removal of internal wall surfaces
and external cladding. The depth of timber frame should be �lled with
insulation. A vapour-permeable sheathing should be used on outside face of
wall - this allows the wall to dry to the outside and mitigate the risk of water
being trapped within the structure. If this sheathing has insulating properties
it will also reduce thermal bridges through the timber frame. Depending on
the context of your home and the distance of this wall from the property
boundary, this sheathing may need to have �re resistant and insulating
properties - to reduce the risk of �re spreading to your neighbours. A vapour
control and air-tightness layer should be �tted to the inside face of the
timber frame - this could be a membrane or vapour and air-tight board. This
will help prevent water vapour from inside the building travelling into the
wall and potentially causing damage. This should be well sealed at any
construction junctions, such as where the wall meets a window. You may
wish to provide a 'service void' behind the replaced internal wall covering - to
protect the integrity of the air-tight and vapour control layer. The internal
�nish may also need �re-resisting properties, to mitigate the spread of �re
from inside the house into the timber structure. This may require further
advice and detailed speci�cation and drawings to be provided. The external
face can then be re-clad e.g. by tile hanging or timber weather boarding.

Associated work: Windows and doors, roo�ine works and drainage etc and loft/roof insulation,
�oor perimeter insulation.

Maintenance: MINIMAL: Ensure outer face of wall retains integrity so no water can enter
structure, and air-tightness is maintained on inner face.

Special and other considerations:
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It is very important in timber frame to ensure proper management of
moisture within any timber frame wall. Vapour permeability should increase
towards outside face of wall. Hygroscopic and vapour open insulation
materials can be speci�ed to enable any moisture within the wall to escape.
Ask your designers and installers for a condensation risk analysis. Where
sheathing and timber framing is performing a structural function or if you
are not sure of the advice of a structural engineer should be sought on
designs. Timber studs form thermal bridges through the construction, so
these should be reduced where possible with insulation carried across them
- preferably on the external face of the wall, but this could also be done
internally. It may be possible to re-use existing external �nishes, if they are
removed with care. If they are damaged or in poor condition they should be
replaced. This is is not included in the approximate budget cost provided
here.

Who by: General Contractor
Key risks: Condensation within wall build up or penetrating damp damaging insulation

and any timber structure. Fire - during or post construction.
Dirt and disruption: HIGH
Bene�ts: Comfort Carbon Emissions Fuel Bills
Performance target: 0.25 W/m2.K
Cost per unit £100 per sqm × 14.85 sqm
Minimum cost 150
Total cost £1635.00

Measure: 250mm insulation at rafters to pitched roof
Code: PR07-M
Label/location: Main roof
Description: Insulation �tted between and below or above roof rafters. This can be done

from above or below, depending on access requirements and what other
works are planned. Doing this from above as part of re-roo�ng without
removing the ceiling below allows easier access to ensure wind tightness but
may complicate the vapour control and air-tightness detailing. Done from
below, without removing the roof covering, means it will be harder to achieve
a good degree of wind-tightness. Ideally you would remove the �nishes on
both sides of the construction - though this level of disruption may be
unacceptable. In all cases the inner face of the construction, behind the
ceiling, should be �tted with a vapour-control and air-tightness membrane.
Ideally a service void should be provided here to protect the vapour control
layer from damage. Insulation should then be �tted between rafters. Ideally
it should also be �tted above or below the rafter to reduce thermal bridging.
If the rafters are not deep enough, it is possible to add timber battens or
proprietary �ttings to extend their depth. This could be done alongside any
roof strengthening works that may be required if you are planning to change
the roo�ng material or add solar panels either as part of this package of
works or future works. On the outside face of the construction a low
resistance vapour open membrane or sarking board should be �tted to
reduce condensation risk and ensure wind-tightness. Insulation materials
with greater thermal mass such as wood-�bre could be chosen to reduce the
risk of summer over-heating in attic spaces.



13/07/2021 Home Retrofit Planner

https://mhep.carbon.coop/v2/assessments/294/#master/report 44/65

Associated work: Roof strengthening e.g. to prepare for PVs, photo-voltaic panels, replacement
light �ttings, air-tightness works, sca�old

Maintenance: MEDIUM - ensure all gutters and drainage systems to roof are kept free of
debris and in good state of repair, carrying out annual inspections. Fix any
broken or missing slates or tiles promptly to prevent water ingress.

Special and other considerations:
The existing condition of the roof should be carefully examined before work
is carried out. Any leaks or missing tiles and leadwork should be recti�ed
before any insulation is �tted. Any leaks or missing tiles and leadwork should
be recti�ed before any insulation is �tted, or as part of the works if the roof
covering is being replaced. Where non-vapour permeable high-resistance
roo�ng felt e.g. bitumen type is used in the existing roof, ventilation will
required to underside of the roof to prevent condensation if insulating from
the inside. It may be advisable in this instance to re-roof instead and install
new breathable membrane to reduce condensation risk. If you are
undertaking other work that requires sca�olding such as external wall
insulation, it will again probably make more sense to insulate this area by re-
roo�ng from the outside. If External Wall Insulation (EWI) is planned you
should also think about the detailing of the roof with this at verge, eaves and
ridge. Extending the roof over the depth of the EWI will mitigate the risk of
water ingress. Waterproo�ng details to upstands and parapets may also be
required. Light �ttings and services attached to the ceiling internally may
need to be moved and/or replaced and this will require the services of an
electrician. Redecoration and general making good will also be required.
Insulation materials such as wood-�bre may be chosen to increase thermal
mass and reduce risk of summer over-heating in attic spaces.

Who by: Roo�ng Contractor/ General Contractor/ DIY
Key risks: Condensation within roof build up, inc summer condensation on south-

facing roofs, overheating.
Dirt and disruption: HIGH
Bene�ts: Comfort Carbon Emissions Fuel Bills
Performance target: 0.18 W/m2.K
Cost per unit £150 per sqm × 36.00 sqm
Minimum cost 100
Total cost £5500.00

Measure: 250mm insulation at rafters to pitched roof
Code: PR07-M
Label/location: Extension roof
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Description: Insulation �tted between and below or above roof rafters. This can be done
from above or below, depending on access requirements and what other
works are planned. Doing this from above as part of re-roo�ng without
removing the ceiling below allows easier access to ensure wind tightness but
may complicate the vapour control and air-tightness detailing. Done from
below, without removing the roof covering, means it will be harder to achieve
a good degree of wind-tightness. Ideally you would remove the �nishes on
both sides of the construction - though this level of disruption may be
unacceptable. In all cases the inner face of the construction, behind the
ceiling, should be �tted with a vapour-control and air-tightness membrane.
Ideally a service void should be provided here to protect the vapour control
layer from damage. Insulation should then be �tted between rafters. Ideally
it should also be �tted above or below the rafter to reduce thermal bridging.
If the rafters are not deep enough, it is possible to add timber battens or
proprietary �ttings to extend their depth. This could be done alongside any
roof strengthening works that may be required if you are planning to change
the roo�ng material or add solar panels either as part of this package of
works or future works. On the outside face of the construction a low
resistance vapour open membrane or sarking board should be �tted to
reduce condensation risk and ensure wind-tightness. Insulation materials
with greater thermal mass such as wood-�bre could be chosen to reduce the
risk of summer over-heating in attic spaces.

Associated work: Roof strengthening e.g. to prepare for PVs, photo-voltaic panels, replacement
light �ttings, air-tightness works, sca�old

Maintenance: MEDIUM - ensure all gutters and drainage systems to roof are kept free of
debris and in good state of repair, carrying out annual inspections. Fix any
broken or missing slates or tiles promptly to prevent water ingress.

Special and other considerations:
The existing condition of the roof should be carefully examined before work
is carried out. Any leaks or missing tiles and leadwork should be recti�ed
before any insulation is �tted. Any leaks or missing tiles and leadwork should
be recti�ed before any insulation is �tted, or as part of the works if the roof
covering is being replaced. Where non-vapour permeable high-resistance
roo�ng felt e.g. bitumen type is used in the existing roof, ventilation will
required to underside of the roof to prevent condensation if insulating from
the inside. It may be advisable in this instance to re-roof instead and install
new breathable membrane to reduce condensation risk. If you are
undertaking other work that requires sca�olding such as external wall
insulation, it will again probably make more sense to insulate this area by re-
roo�ng from the outside. If External Wall Insulation (EWI) is planned you
should also think about the detailing of the roof with this at verge, eaves and
ridge. Extending the roof over the depth of the EWI will mitigate the risk of
water ingress. Waterproo�ng details to upstands and parapets may also be
required. Light �ttings and services attached to the ceiling internally may
need to be moved and/or replaced and this will require the services of an
electrician. Redecoration and general making good will also be required.
Insulation materials such as wood-�bre may be chosen to increase thermal
mass and reduce risk of summer over-heating in attic spaces.

Who by: Roo�ng Contractor/ General Contractor/ DIY
Key risks: Condensation within roof build up, inc summer condensation on south-

facing roofs, overheating.
Dirt and disruption: HIGH
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Bene�ts: Comfort Carbon Emissions Fuel Bills
Performance target: 0.18 W/m2.K
Cost per unit £150 per sqm × 7.50 sqm
Minimum cost 100
Total cost £1225.00

Measure: Insulation on top of existing solid �oor (c.25mm)
Code: FL09-M
Label/location: Ground �oor
Description: This is rigid insulation �tted on top of existing solid �oor. The depth will be to

suit the space available - here it is thin insulation that it may be possible to
make work within existing �oor levels of �xtures and �ttings - at around
25mm. You will need to ensure this is possible and does not cause a trip
hazard. Existing �oor construction should be well understood before
specifying, to ensure any risks of damp have been mitigated. Damp proo�ng
works may be required alongside this work. It is not a large amount of
insulation, so may not make a dramatic di�erence - though it will help to
raise the surface temperature of the �oor and make it more comfortable.

Associated work: Internal wall insulation, draught proo�ng and air-tightness works, new doors
and thresholds.

Maintenance: MINIMAL - be careful of leaks or moisture entering the �oor
Special and other considerations:

This is only possible where slight changes to existing �oor levels can be
accommodated. This change in level may a�ect doors, counter top levels and
stair levels etc and so should be carefully worked out to avoid practical
problems and trip hazards. Extra care is required here to ensure no issues
with damp or moisture are created. Issues are more likely with older earth
�oors or �oor with no damp proo�ng - moisture may rise into the new �oor
and cause problems. If you are at risk of �ooding, this should also be
considered in the materials used and the build-up speci�ed.

Who by: DIY/ General Contractor
Key risks: Rising damp, unintended consequence of moisture movement into adjacent

structures - e.g. brick walls. Thermal bridging at wall/ �oor junction.
Dirt and disruption: HIGH
Bene�ts: Comfort Carbon Emissions Fuel Bills
Performance target: 0.7 W/m2.K
Cost per unit £50 per sqm × 47.50 sqm
Minimum cost 100
Total cost £2475.00

Measure: New Solid Door to Unheated Space
Code: DR02-M
Label/location: Front door
Description: New uninsulated door onto an unheated space such as a shared corridor or

stairwell, or cellar or attic. This should be well draught-stripped and sealed
against the surrounding structure.

Associated work: Ventilation, external wall insulation, internal wall insulation, draught-proo�ng
and air-tightness.

Maintenance: MINIMAL
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Special and other considerations:
If the door is part of a �re escape, ensure it can be opened from inside
without a key. You may also wish to specify enhanced security standards,
such as multiple locking mechanisms if it is the entrance to the property.

Who by: General Contractor/ Joiner
Key risks: Air-tightness failure at junction with wall. Fire escape.
Dirt and disruption: MEDIUM
Bene�ts: Comfort Carbon Emissions Fuel Bills
Performance target: 1.4 W/m2.K
Cost per unit £500 per unit × 1.00 unit
Minimum cost 500
Total cost £1000.00

Measure: Add Insulation to Timber Frame Wall (c.200mm insulation)
Code: TW04-M
Label/location: Dormer wall
Description: Approximately 200mm Insulation installed between (and over) studs to

timber framed wall. This will require the removal of internal wall surfaces
and external cladding. The depth of timber frame should be �lled with
insulation. A vapour-permeable sheathing should be used on outside face of
wall - this allows the wall to dry to the outside and mitigate the risk of water
being trapped within the structure. If this sheathing has insulating properties
it will also reduce thermal bridges through the timber frame. Depending on
the context of your home and the distance of this wall from the property
boundary, this sheathing may need to have �re resistant and insulating
properties - to reduce the risk of �re spreading to your neighbours. A vapour
control and air-tightness layer should be �tted to the inside face of the
timber frame - this could be a membrane or vapour and air-tight board. This
will help prevent water vapour from inside the building travelling into the
wall and potentially causing damage. This should be well sealed at any
construction junctions, such as where the wall meets a window. You may
wish to provide a 'service void' behind the replaced internal wall covering - to
protect the integrity of the air-tight and vapour control layer. The internal
�nish may also need �re-resisting properties, to mitigate the spread of �re
from inside the house into the timber structure. This may require further
advice and detailed speci�cation and drawings to be provided. The external
face can then be re-clad e.g. by tile hanging or timber weather boarding.

Associated work: Windows and doors, roo�ine works and drainage etc and loft/roof insulation,
�oor perimeter insulation.

Maintenance: MINIMAL: Ensure outer face of wall retains integrity so no water can enter
structure, and air-tightness is maintained on inner face.

Special and other considerations:
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It is very important in timber frame to ensure proper management of
moisture within any timber frame wall. Vapour permeability should increase
towards outside face of wall. Hygroscopic and vapour open insulation
materials can be speci�ed to enable any moisture within the wall to escape.
Ask your designers and installers for a condensation risk analysis. Where
sheathing and timber framing is performing a structural function or if you
are not sure of the advice of a structural engineer should be sought on
designs. Timber studs form thermal bridges through the construction, so
these should be reduced where possible with insulation carried across them
- preferably on the external face of the wall, but this could also be done
internally. It may be possible to re-use existing external �nishes, if they are
removed with care. If they are damaged or in poor condition they should be
replaced. This is is not included in the approximate budget cost provided
here.

Who by: General Contractor
Key risks: Condensation within wall build up or penetrating damp damaging insulation

and any timber structure. Fire - during or post construction.
Dirt and disruption: HIGH
Bene�ts: Comfort Carbon Emissions Fuel Bills
Performance target: 0.25 W/m2.K
Cost per unit £100 per sqm × 12.50 sqm
Minimum cost 150
Total cost £1400.00

Measure: High Performance Double-Glazed Window
Code: WD08-M
Label/location: Various
Description: Replace existing windows or glazed doors with double-glazed argon �lled,

low-e windows with warm edge spacers. These should be �tted in order to be
air-tight and with minimal thermal bridging. Wherever possible they should
be �tted into the insulation layer - whether internal, cavity or external wall
insulation. Otherwise reveals should be insulated so insulation and air-
tightness layer is continuous. Timber framed windows will have a lower
environmental impact from their manufacture than uPVC windows -
particularly if FSC timber and water-based paints are used. A range of colours
and �nishes is generally available in both timber and uPVC windows.

Associated work: Ventilation, external wall insulation, internal wall insulation, draught-proo�ng
and air-tightness

Maintenance: Cleaning on a regular basis. Oiling hinges annually. Checking and replacing
seals over time. Painted windows will need occasional repainting - for factory
�nished windows the delivered �nish should last around 10 years, but check
with the manufacturer and the guarantees they o�er.

Special and other considerations:
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If wall insulation might be �tted later, ensure the window frames are deep
enough to allow for this easily. Check the light transmittance values the
glazing used - this can make a big di�erence to the amount of light in your
home. Think about the arrangement of openings in the window - as a general
rule the simpler the framing, the better it will perform thermally, the more
light it will provide, and the cheaper it will be. Ensure opening lights meet �re
escape regulations at �rst �oor. Check whether trickle vents are included in
the frame or not - and make sure this is coordinated with your ventilation
strategy. Unnecessary trickle vents will increase heat loss, whilst missing
vents will be risk contributing to poor indoor air quality.

Who by: General Contractor/ Window Fitter
Key risks: Air-tightness failure at junction with wall. Fire escape.
Dirt and disruption: HIGH
Bene�ts: Comfort Carbon Emissions Fuel Bills
Performance target: 1.2 W/m2.K
Cost per unit £350 per sqm × 26.64 sqm
Minimum cost 150
Total cost £11123.08

Measure: Basic Draught-Proo�ng
Code: DP01
Label/location: Whole house
Description: This includes DIY draught-proo�ng measures to doors and windows, skirting

boards/ junctions, ceilings and accessible service penetrations e.g. soil pipes
to WCs. Draught-proo�ng to letter boxes, loft hatches and cat �aps etc. Can
be done simply with readily available sealants by an enthusiastic DIYer. Don't
forget doors to cellars, garages and other unheated spaces.

Associated work: Ventilation
Maintenance: Minimal. Ensure any draught-proo�ng strips are replaced as they wear out

over time.
Special and other considerations:

This takes some attention to detail, but can be carried out on a DIY basis with
readily available sealants. Walking round your home on a windy day, with a
smoke pencil or similar if required, should enable you to �nd the biggest
draughts and seal them. A thermal imaging survey could provide a more
detailed analysis. As you are making your home more air-tight, its important
to also ensure there is adequate ventilation so indoor air quality doesnt
su�er. Make sure as a minimum you have extract ventilation from kitchens
and bathrooms. Follow the rule seal tight, ventilate right

Who by: DIY
Key risks: Indoor Air Quality, Condensation, Mould. Mitigate these by ensuring

adequate ventilation and avoiding under-heating.
Dirt and disruption: MINIMAL
Bene�ts: comfort, fuel bills, carbon
Performance target: Air permeability approx 12 m /m .hr50pa (q50)
Cost per unit £300 per unit × 1.00 unit
Total cost £300.00

Measure: Decentralised Mechanical Extract Ventilation (dMEV)

3 2
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Code: VS05-M
Label/location: Whole house
Description: Decentralised continuously running mechanical extract fans. This system

involves the provision of continuously running low-energy fans in all wet
rooms - kitchens and bathrooms. This helps ensure better indoor air quality
at all times - rather than being reliant on external conditions and/or
occasional extract from fans. The system relies on air being supplied from
elsewhere - via trickle vents to windows or wall vents in living and bedrooms.
It also relies on there being a good path for the air from living and bedrooms
to the bathrooms and kitchens - usually in the form of an 'undercut' to
internal doors onto a landing or hallway (specialist advice should be sought if
these doors are required to be �re doors). The budget cost quoted here
includes provision of inlet vents and allowance for providing door undercuts
if they don't currently exist.

Associated work: Draught-proo�ng and air-tightness
Maintenance: MINIMAL - Regular cleaning of the fan unit helps it work e�ciently. Over time

you may �nd that fans or parts need to be replaced as they wear out.
Special and other considerations:

The ventilation strategy for your house should be carefully considered from
the very start of your retro�t. The most appropriate system will depend on a
number of factors including the size and location of your house and its level
of air-tightness. This system is suggested as a possible way forward, but
further specialist design may be required to con�rm this. Noise should be a
criteria when choosing the model and the control method for the fan unit.
Noise can be a particular issue for fans close to bedrooms. It is possible to
obtain fans with a rating below 30dB - which is the level of a whisper. How
the boost for the fans is controlled should also be carefully considered. This
can be by simple attachment to a light-switch or a manual control - or via a
humidistat or a motion sensor. Think about when and how the room will be
used and when a boost is likely to be necessary. Aesthetics and the level of
disruption and disturbance may be a consideration for you, as well as
functioning and cost.

Who by: Quali�ed Electrcian.
Key risks: Insu�cient fan power to achieve required air�ow, poor commissioning, noise
Dirt and disruption: MINIMAL
Bene�ts: Indoor air quality, reducing the risk of condensation and mould
Performance target: Minimum Building Regulations - Part F
Cost per unit £750 per unit × 1.00 unit
Total cost £750.00

Measure: Advanced Central Controls
Code: HC01
Label/location: Whole house
Description: Advanced controls for central heating system. Includes timer, room

thermostat and programmer.
Associated work: New heating source, insulation and air-tightness works.
Maintenance: MINIMAL
Special and other considerations:

Consider usability in choosing your programmer. It needs to work with your
central heating system, but should also be readable and understandable.
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Who by: Specialist Installer
Key risks: --
Dirt and disruption: MINIMAL
Bene�ts: Fuel Bills, carbon Emissions, Comfort
Performance target: --
Cost per unit £250 per unit × 1.00 unit
Total cost £250.00



13/07/2021 Home Retrofit Planner

https://mhep.carbon.coop/v2/assessments/294/#master/report 52/65

B Detailed scenario comparison

Based on the survey we completed of your home, and the results generated using Home Retro�t Planner, here
we provide comparisons across fabric condition, heating and hot water systems, ventilation, lighting, appliances
and cooking, and renewables.

Figure 15a Master/Scenario 2Comparison Table
Basic dwelling data
Total �oor area changed from 76.60 to 106.60
Total dwelling volume changed from 200.38 to 256.78

Ventilation
Ventilation system type changed from NV to DEV
Air change rate: 0.5 ACH - Speci�c fan power: 0.8 W/(litre.sec)
Loses due to ventilation (WK) changed from 0.00 to 21.18

Infiltration
Structural in�ltration changed from 0.75 to 0.81
Loses due to in�ltration (WK) changed from 63.84 to 88.38

Fabric
Changes to �oors, walls, windows and roof elements

Before W/K After W/K Change
Extension - Solid uninsulated brick
wall c.225-270mm thick
Net area: 10.85m , U-value 1.7:, k-
value: 135

18.45
W/K

Extension - Add Insulation to Timber
Frame Wall (c.200mm insulation)
Net area: 10.85m , U-value 0.25:, k-value:
18

2.71
W/K

-15.74
W/K

Main roof - 75mm loft insulation
Net area: 40.00m , U-value 0.5:, k-
value: 9

20.00
W/K

Main roof - 250mm insulation at rafters
to pitched roof
Net area: 40.00m , U-value 0.18:, k-value:
9

7.20
W/K

-12.80
W/K

Extension roof - Flat roof, c.50mm
insulation
Net area: 7.50m , U-value 0.7:, k-
value: 9

5.25
W/K

Extension roof - 250mm insulation at
rafters to pitched roof
Net area: 7.50m , U-value 0.18:, k-value: 9

1.35
W/K

-3.90
W/K

Ground �oor - Uninsulated solid
ground �oor
Net area: 47.50m , U-value 1:, k-
value: 9

47.50
W/K

Ground �oor - Insulation on top of
existing solid �oor (c.25mm)
Net area: 47.50m , U-value 0.7:, k-value:
18

33.25
W/K

-14.25
W/K

Front door - Uninsulated Solid
Door
Net area: 1.63m , U-value 3:, k-
value: 0, g: 0, gL: 0, �:0

4.88
W/K

Front door - New Solid Door to
Unheated Space
Net area: 1.63m , U-value 1.4:, k-value: ,
g: 0, gL: 0, �:0

2.28
W/K

-2.60
W/K

2 2

2
2

2
2

2 2

2 2
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Back door - Uninsulated Solid
Door
Net area: 1.40m , U-value 3:, k-
value: 0, g: 0, gL: 0, �:0

4.20
W/K

Back door - New Solid Door to
Unheated Space
Net area: 1.40m , U-value 1.4:, k-value: ,
g: 0, gL: 0, �:0

1.96
W/K

-2.24
W/K

Above front door - Single Glazed
Window (any)
Net area: 0.46m , U-value 4.8:, k-
value: 0, g: 0.85, gL: 0.9, �:0.7

2.21
W/K

Above front door - High Performance
Double-Glazed Window
Net area: 0.46m , U-value 1.2:, k-value: ,
g: 0.72, gL: 0.8, �:0.7

0.55
W/K

-1.66
W/K

Side window - Single Glazed
Window (any)
Net area: 0.38m , U-value 4.8:, k-
value: 0, g: 0.85, gL: 0.9, �:0.7

1.83
W/K

Side window - High Performance
Double-Glazed Window
Net area: 0.38m , U-value 1.2:, k-value: ,
g: 0.72, gL: 0.8, �:0.7

0.46
W/K

-1.37
W/K

Living room bay - Double glazed
window, older (20mm+ cavity)
Net area: 4.10m , U-value 2.4:, k-
value: 0, g: 0.76, gL: 0.8, �:0.7

9.84
W/K

Living room bay - High Performance
Double-Glazed Window
Net area: 4.10m , U-value 1.2:, k-value: ,
g: 0.72, gL: 0.8, �:0.7

4.92
W/K

-4.92
W/K

Kitchen - Double glazed window,
older (20mm+ cavity)
Net area: 1.74m , U-value 2.4:, k-
value: 0, g: 0.76, gL: 0.8, �:0.7

4.18
W/K

Kitchen - High Performance Double-
Glazed Window
Net area: 1.74m , U-value 1.2:, k-value: ,
g: 0.72, gL: 0.8, �:0.7

2.09
W/K

-2.09
W/K

Utility - Single Glazed Window
(any)
Net area: 1.78m , U-value 4.8:, k-
value: 0, g: 0.85, gL: 0.9, �:0.7

8.54
W/K

Utility - High Performance Double-
Glazed Window
Net area: 1.78m , U-value 1.2:, k-value: ,
g: 0.72, gL: 0.8, �:0.7

2.14
W/K

-6.41
W/K

Bathroom - Single Glazed Window
(any)
Net area: 0.82m , U-value 4.8:, k-
value: 0, g: 0.85, gL: 0.9, �:0.7

3.92
W/K

Bathroom - High Performance Double-
Glazed Window
Net area: 0.82m , U-value 1.2:, k-value: ,
g: 0.72, gL: 0.8, �:0.7

0.98
W/K

-2.94
W/K

Bed 1 bay - Double glazed
window, older (20mm+ cavity)
Net area: 3.96m , U-value 2.4:, k-
value: 0, g: 0.76, gL: 0.8, �:0.7

9.50
W/K

Bed 1 bay - High Performance Double-
Glazed Window
Net area: 3.96m , U-value 1.2:, k-value: ,
g: 0.72, gL: 0.8, �:0.7

4.75
W/K

-4.75
W/K

Bed 1 casement - Double glazed
window, older (20mm+ cavity)
Net area: 1.50m , U-value 2.4:, k-
value: 0, g: 0.76, gL: 0.8, �:0.7

3.60
W/K

Bed 1 casement - High Performance
Double-Glazed Window
Net area: 1.50m , U-value 1.2:, k-value: ,
g: 0.72, gL: 0.8, �:0.7

1.80
W/K

-1.80
W/K

Bed 2 - Double glazed window,
older (20mm+ cavity)
Net area: 2.40m , U-value 2.4:, k-
value: 0, g: 0.76, gL: 0.8, �:0.7

5.76
W/K

Bed 2 - High Performance Double-
Glazed Window
Net area: 2.40m , U-value 1.2:, k-value: ,
g: 0.72, gL: 0.8, �:0.7

2.88
W/K

-2.88
W/K

Bed 3 - Double glazed window,
older (20mm+ cavity)
Net area: 1.50m , U-value 2.4:, k-
value: 0, g: 0.76, gL: 0.8, �:0.7

3.60
W/K

Bed 3 - High Performance Double-
Glazed Window
Net area: 1.50m , U-value 1.2:, k-value: ,
g: 0.72, gL: 0.8, �:0.7

1.80
W/K

-1.80
W/K

2 2

2 2

2 2

2 2

2 2

2 2

2 2

2 2

2 2

2 2

2 2
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Not present

Dormer wall - Add Insulation to Timber
Frame Wall (c.200mm insulation)
Net area: 8.50m , U-value 0.25:, k-value:
18

2.13
W/K

+2.13
W/K

Not present

Loft velux - High Performance Double-
Glazed Window
Net area: 4.00m , U-value 1.2:, k-value: ,
g: 0.72, gL: 0.8, �:0.7

4.80
W/K

+4.80
W/K

Not present

Dormer - High Performance Double-
Glazed Window
Net area: 4.00m , U-value 1.2:, k-value: ,
g: 0.72, gL: 0.8, �:0.7

4.80
W/K

+4.80
W/K

Lighting
Changes to number of �xed low energy lighting outlets (LLE)

Number of �xed LLE changed from 0.00 to 10.00

Heating
Designed water use is not more than 125 litres per person per day changed from unde�ned
to 1.00
Annual average hot water usage changed from 111.00 to 105.45
Annual energy content changed from 1746.46 to 1659.14

Heating systems
Before After

Typical Gas/LPG Combi Boiler 
Fuel: Mains Gas, Winter e�: 80%, Summer e�:
70%
Provides: Space and water heating
Main heating system
Central heating pump: 156 kWh/year, Fans and
supply pumps: null kWh/year
Responsiveness: 1, Combi loss: 0, Primary circuit
loss: No
Fraction space: 1, Fraction water: 1
Temperature adjustment : 0, Space heating
controls: 1
Instantaneous water heating: false, Central
heating pump inside dwelling: unde�ned

Typical Gas/LPG Combi Boiler 
Fuel: Mains Gas, Winter e�: 80%, Summer e�:
70%
Provides: Space and water heating
Main heating system
Central heating pump: 156 kWh/year, Fans and
supply pumps: null kWh/year
Responsiveness: 1, Combi loss: 0, Primary circuit
loss: No
Fraction space: 1, Fraction water: 1
Temperature adjustment : 0, Space heating
controls: 2
Instantaneous water heating: false, Central
heating pump inside dwelling: unde�ned

Energy requirements
The demand for appliances has changed from 2693.98 kWh/year to 2833.33 kWh/year
The demand for fans and pumps has changed from 156.00 kWh/year to 782.55 kWh/year
The demand for lighting has changed from 742.97 kWh/year to 434.11 kWh/year

2

2

2
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The demand for space heating has changed from 13440.38 kWh/year to 11505.71 kWh/year
The demand for water heating has changed from 1746.46 kWh/year to 1659.14 kWh/year

Fuel requirements

Before After
Energy
savings

Cost
saving

Standard
Tari�

Quantity: 4997.36 kWh, CO :
679.64 kg, Primary energy:
7501.04 kWh, Annual cost:
£949.54

Quantity: 5454.40 kWh, CO :
741.80 kg, Primary energy:
8187.05 kWh, Annual cost:
£1029.79

-9.15% -8.45%

Mains
Gas

Quantity: 19259.56 kWh, CO :
4044.51 kg, Primary energy:
21763.30 kWh, Annual cost:
£844.90

Quantity: 16715.00 kWh, CO :
3510.15 kg, Primary energy:
18887.95 kWh, Annual cost:
£744.90

13.21% 11.84%

Totals
BeforeAfter

Annual cost £1794 £1775
Total income£0 £0

2 2

2 2
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C Glossary

Retro�t and building e�ciency have a language all of their own. In this report there may be
words and concepts that are unfamiliar to you. If there is anything you don’t understand, please
ask us.

We believe in using the correct terminology wherever possible, so that when you speak to
professionals and tradespeople involved in retro�t you are familiar with the terms. To help your
understanding we have provided the short glossary of common words and phrases below.

AECB
The AECB (Association for Environment Conscious Building) is a network of individuals
and companies with a common aim of promoting sustainable building. It is run by its
members and is an independent, not for pro�t organisation.It publishes research and
provides guidance and support on low energy building standards and water e�ciency.

Air changes per hour (ACH)
This is usually used as a measure of ventilation. It is the rate at which the volume of air in
a room or building changes. So a room that has 2 air changes per hour is ventilated twice
as much as a room with 1 air change per hour. It is also used as a measure of air-
tightness. See the de�nition below.

Air permeability
This is the volume of air that moves through a square metre of outside surface in an
hour. It is a way of measuring how draughty your home is. This is usually stated as a
certain number of metres cubed per hour per square metre of building surface area at a
given pressure (usually 50 Pascals). It is written as m³/hr·m²@50pa. This is sometimes
called the q50 �gure.

Air tightness
This is another way of measuring how draughty your home is. It is measured as the rate
of change in the volume of air in the house in an hour at a given pressure (50 Pascals). It
is written as 1 ACH@50pa. This is sometimes called the n50 �gure.

Air Pressure Test (or “blower door test”)
This is a method for testing air permeability and air tightness. A fan is �xed to a door or
window and used to change the air pressure in a building. The rate at which the fan has
to work to achieve a certain pressure within the house is measured. This is used to
calculate the air permeability and/or air tightness �gures described above.

Comfort Take-Back (Rebound Effect)
This is where some of the bene�ts of energy e�ciency improvements in your home are
taken in greater comfort - so keeping your home warmer - rather than in using less fuel.
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The extent to which this occurs will depend on the preferences of your household. This is
not necessarily a bad thing - if your home was very cold before, it will have health bene�ts
if you’re now able to keep your home warmer. This is also why in developing our
scenarios we assume a reasonable internal temperature - and that your home will get
warmer if it was cold before.

Fabric First
A ‘fabric-�rst’ approach to retro�t looks to make repairs and improvements to the
building fabric before addressing building services or adding renewable generation. It is
characterised by very good levels of insulation and air-tightness, paying close attention to
minimising thermal bridging and air-tightness. However, it also means looking to �x some
of the basics, like repointing brick walls and �xing guttering, before adding new
measures.

Feed-in Tariff
This was a subsidy payment made on small scale renewable electricity generating
installations like solar electric photo-voltaic panels. It pays a unit price per kilowatt hour
generated. The scheme is now closed to new applicants, but systems that were registered
on the scheme before April 2019 will continue to receive in�ation-linked payments. It has
been partially replaced by the ‘Smart Export Guarantee’.

HMRC
Her Majesty's Revenue and Customs - otherwise known as the tax o�ce.

K (degrees Kelvin)
The kelvin is the unit of temperature in the International System of Units (SI). It is
commonly used in building physics calculations. 1 degree Kelvin is equivalent to 1 degree
celsius/ centigrade (oC). However instead of the scale starting at the freezing point of
water, it starts at ‘absolute zero’. This is the coldest possible temperature in the universe
(equivalent to -273°C).

Kilowatt-hour (kWh)
This is a unit of energy – a measure of the total amount of work done over a period of
time. 1 kilowatt-hour would be used by a 1kW rated electric �re left on for one hour. A
100W (0.1kW) bulb left on for one hour would use 0.1kWh.

Microgeneration Certification Scheme (MCS)
This is a national standard for the certi�cation of renewable and low-carbon products and
installations. This includes things like solar photovoltaic panels and heat pumps. This
provides some degree of assurance of the quality of an installation. It is a requirement for
any installation for which you plan to claim things like the Renewable Heating Incentive
(RHI).

PAS2035
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PAS stands for Publicly Available Speci�cation. These can be developed by any
organisation, association or group who wish to document standardised best practice on a
speci�c subject, both for the bene�t of their industry and to help promote their expertise.
However, it must be overseen by the BSI (British Standards Institute). PAS2035: 2018
covers the speci�cation for the energy retro�t of domestic buildings.

Performance gap
This is the di�erence between intended outcomes at brie�ng and design stage and the
built result. It is commonly used to refer to a failure to achieve projected energy savings.
It can also relate to a range of outcomes including comfort and indoor air quality. It is the
result of a range of factors that can occur throughout the design and building process. It
can be mitigated by:

sensible assumptions in design and modeling that properly consider the project
brief
care and attention to buildability in detailed design
good quality control during construction
an allowance for proper commissioning of systems on completion
appropriate maintenance throughout the life of the building

Radon
Radon is a radioactive gas that can't be seen, smelt or tasted: you need special equipment
to detect it. It comes from the rocks and soil found everywhere in the UK, though is more
prevalent in some areas of the country. The radon level in the air we breathe outside is
very low but can be higher inside buildings. The risk of radon build up can be reduced
through good construction detailing and a properly designed ventilation system.

Regulated emissions
These are the energy uses and resulting carbon dioxide emissions that are covered by
Building Regulations in the SAP rating (see below). These include the energy used to heat,
light and ventilate your home and provide hot water.

RH (Relative Humidity)
Relative humidity (RH) is a measure of how saturated with moisture the air is: how close it
is to reaching its maximum holding capacity. It is expressed as a percentage. When RH is
at 100%, the air is saturated. It has reached ‘dew point’ - so any more water added to the
air will condense into liquid form.

Renewable Heat Incentive (RHI)
The Renewable Heat Incentive is a subsidy payment for installations that generate heat,
like heat pumps and biomass boilers. It pays a few pennies per kilowatt hour of heat
generated. To qualify any system will need to be MCS (Micro-Generation Certi�cation
Scheme - see above) certi�ed and meet a number of other criteria. It is likely that the
scheme will end or at least change signi�cantly in 2021, so you may wish to bear this in
mind when planning works.
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Retrofit
New houses can be built to a very high level of energy e�ciency. Older houses, built when
our expectations of comfort were much lower and when energy was cheaper, tend to
perform very poorly in terms of energy e�ciency, carbon emissions and comfort. These
homes therefore need to be augmented with energy saving measures – both in fabric and
services - or renewable energy generating measures, to bring them up to a more
acceptable standard. This process is known as retro�t, i.e. ‘retrospectively �tting’
measures to an existing property.

SAP
SAP is the Standard Assessment Procedure used to assess energy use in UK homes. The
UK government devised SAP as a way to compare homes and test them against Building
Regulations. SAP forms the basis of the energy model used in this report.

SAP makes assumptions about the number of people living in a home and how it is
heated and used, based on averages for the UK. You may not be ‘average’ and may use
your home in di�erent ways. So, SAP is not an exact predictive tool.

In Home Retro�t Planner we have taken SAP as our base calculation methodology and
adapted it so that we can adjust some of the key assumptions.

SAP model
The SAP model is the tool used to calculate the energy and carbon performance of a
home and produce its SAP rating. It uses a standard set of calculations, set out in publicly
available documents.

SAP rating
Domestic buildings are given a SAP rating in the Building Regulations approval process for
new- build homes. Energy Performance Certi�cates (EPCs) for sales and lettings of
existing homes also include a SAP rating. The higher the SAP rating, the better the
building is in terms of energy e�ciency, carbon dioxide emissions and fuel costs.

The SAP rating is in�uenced by predicted energy use, carbon emissions and fuel costs.
This means that the SAP rating is in�uenced by levels of insulation, how e�cient your
heating system and other services are, the type of fuel you use to heat and light your
home, and whether you have any renewables. However, the SAP rating only covers
regulated emissions. It does not cover appliances or cooking.

Smart Export Guarantee
The smart export guarantee (SEG) is a tari� paid to small-scale low-carbon generators for
electricity exported to the National Grid. It’s a replacement for the export element of the
Feed In Tari�.

STBA
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The Sustainable Traditional Buildings Alliance is a collaboration of organisations that acts
as a forum for sustaining and improving traditional (solid wall) buildings.The STBA
develops policy, guidance and training to minimise risks and maximise bene�ts to
traditional buildings and their owners.

Thermal (‘Cold’) bridge
This is an area of the building where insulation is reduced compared to the surrounding
building elements, meaning that heat �ows at a higher rate through the ‘bridge’ created. It
can be the result of the shape of the building at this point or missing insulation. This can
cause cold spots on the inside building surface or within the structure. If the temperature
at this point is low enough it creates a risk of surface condensation and mould growth. It
should be avoided wherever possible through careful design.

Thermal imaging
This is the process of using a ‘heat camera’ or thermal imaging camera to look at
buildings. Instead of using the visible light spectrum this uses infrared to ‘see’ heat. This
allows you to see where heat is escaping from a building. You can do this from inside or
outside the building. It can be very useful when used alongside an air pressure test as it
enables you to ‘see’ draughts. It takes skill and experience to interpret images correctly -
but is a very helpful tool in visualising heat loss.

Unregulated emissions
These are the energy uses and resulting carbon dioxide emissions that are not covered by
Building Regulations. They are less directly related to the building fabric and include
cooking and electrical appliance use. Appliance use covers laundry washing and drying,
fridges and freezers, and consumer electricals such as TVs and computers.

U-value
This is a measure of the thermal performance of a building element. U-value is measured
in watts per square metre per degree of temperature di�erence (measured in Kelvin). So,
if a wall has a U-value of 1 W/m . K, it loses 1 watt per square metre of wall area per
degree of di�erence between inside and outside. So, if it is 0oC outside and 20 C inside
and the wall is 10 square metres, it would lose 200 watts of heat – equivalent to the
power used by a set of hair-straighteners.

Vapour Open - Vapour Permeable and Hygroscopic (‘Breathability”)
This has nothing to do with air or breathing. If a material is described as 'breathable' it
actually refers to the behaviour of materials in relation to water vapour and moisture - so
we prefer to use the terms vapour open or hygroscopic. This is about how easy it is for
moisture to travel through a material. This can be by transfer in the air passing through
small holes or pores in the material - known as vapour permeability. It can also be
through capillary action in materials like timber, where moisture travels along small tubes
in the material. Or absorption in materials like lime and clay (hygroscopicity).

2
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It is an important consideration in retro�t, because older building materials are generally
more vapour open than modern materials. This needs to be considered when suggesting
changes to older buildings. Otherwise this risks the build up of damp, mould and
condensation.

Watt
This is a unit of power – that is the rate at which work is done or energy is used. 1 watt is
equivalent to 1 joule per second. A 100-watt lightbulb uses 100 joules per second. 1
kilowatt (kW) = 1000W.

Whole House Retrofit
This is a holistic approach to retro�t and energy e�ciency work that considers the whole
building as a system. It does not necessarily mean that all the work has to be done in one
go. It does mean that the relationship between di�erent measures and systems is
considered. It also means that the risk of unintended consequences is considered and
mitigated.

W/K - Watts per degree Kelvin (heat loss)
This is the rate at which heat is lost through a building element. It is measured in Watts
per degree of temperature di�erence between inside and outside, in degrees Kelvin.

Zero Carbon / Net Zero Carbon
If a building or service is ‘zero carbon’ it results in no carbon dioxide emissions. Most
often this can be quali�ed by ‘in use’ meaning that whilst it might have taken energy and
resources to create - which result in carbon emissions - during its use phase there are no
associated emissions. For example, this might be true of a wind turbine. Or in our case
that the energy used by a house during its occupation does not result in carbon
emissions.

Net Zero Carbon means that there are still some carbon emissions associated with the
building or service - but these are o�set in some way. This might be over time - so for
example a house generates as much electricity as it uses in a year from solar panels, but
still needs to use electricity from the national grid that has associated carbon emissions at
times when the solar panels are not generating. Alternatively the home may use a fuel,
such as a form of biomass, which in theory is ‘zero carbon’ because new biomass growth
will absorb the resulting carbon emissions. However this is a carbon accounting
mine�eld, and can lead to perverse incentives.

This is why we prefer the term ‘Zero Carbon Ready’. By reducing the energy use in our
homes we can make them ready for a time when the energy supplied to our homes is
truly zero carbon - and help speed this along by reducing the amount of infrastructure
investment required to achieve this.
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D Our Methodology

D.1 What We Do
 
Before the assessment:

When you request an assessment a retro�t advisor will speak to you to �nd out a little
more about your home and your plans. At this point we will ask you to provide any
documentation you have on your home - plans and drawings, estate agents details,
approvals and certi�cates, Energy Performance Certi�cate (EPC) or any similar
information.

This allows us to check that the assessment is suitable for your home and your project. It
also allows us to match the best assessor to your home and gives them a chance to
review some of this basic information before they visit.

We then arrange for them to visit your home to carry out a survey.

During the survey visit:
One of our assessors will visit your home to:

Speak to you in more depth to better understand the context of your home and
your plans, using our standard householder questionnaire as a set of prompts.
Check with you whether there is any more information available about your home.
This might include old planning and building regulations drawings, certi�cates for
things that have been installed like windows and heating systems, or surveys and
reports carried out as part of the sales and valuation process.
Make observations about the construction of your home and how it is serviced. This
will include basic construction information, a simple assessment of the ventilation
system, and noting how your home is currently heated.
Take a series of measurements of your home to input into the energy model,
including all windows.

PLEASE NOTE: This report is based on a survey of your home at a �xed point in time. If
changes are made after our assessor visits, the modelling and recommendations set out
in this report may no longer be relevant. You should take this into account when making
plans for your retro�t.

After the visit:
Our assessors will:

Review all the information available on your home. This will include the answers
you gave to the questionnaire, their survey notes and measurements and any other
relevant information.
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Use the Home Retro�t Planner tool to create a baseline energy model for your
home. This will be compared with any bill data you were able to provide on current
energy use and gives a starting point for the creation.
Duplicate the baseline energy model and adapt it to create three scenarios for
improvement in your home.
Provide some notes on the scenarios and any relevant context.
Generate the Home Retro�t Planner Report as a PDF and issue this to you.

If you are planning to alter or extend your home and have provided enough information
on this, the baseline model and/or the scenario models may include this. The assessor
will make this clear in the notes on your report. This will necessarily include a number of
assumptions that should be checked as your plans develop. Please note that the
approximate average costs will not include costs for alteration and extension works.
These should be costed separately by you or your advisors.

After the report is issued:
Once you have received the report we will give you some time to digest it. One of our
advisors will then be in touch to see whether you have any questions or need any further
guidance or support. As part of the service we o�er up to a 30 minute chat or short
exchange of emails with your assessor to enable clari�cation.

D.2 Modelling and Assumptions
Home Retro�t Planner is a bespoke modelling tool, based on the full version of the ‘Standard
Assessment Procedure’ (SAP). This is the UK’s national methodology for calculating the energy
performance of domestic buildings. This model is a useful representation that allows di�erent
approaches to be compared. – it does not produce guaranteed absolute predictions and should
not be treated as doing so.

Home Retro�t Planner and SAP are based on a similar ‘steady state’ heat loss model. This
calculates the average annual heat loss from your home, and consequently the amount of
energy needed to heat it from your heating system. Alongside this there are separate but
related calculations for energy use from lighting, appliances, cooking and other building
services.

Home Retro�t Planner is based on a number of key variables and associated assumptions. We
have adopted some of these and adapted others as described below.

Climate:
We use the standard SAP climate data for the region of the UK that your home is in. These
assumptions may not prove true in any given year. So if there is a colder winter than
average your home may use more energy than predicted here.

Occupancy:
We use the actual number of people who live in your home in our calculations. This is in
place of assumption based on �oor area that SAP generates. This should help make the
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model more accurate.

Heating Target Temperature:
When calculating heating demand, SAP assumes a temperature of 21°C in your living
area. We deliberately deviate from this. In the baseline model we use your current target
temperature for your heating system, if this is known. This is the temperature your
thermostat is normally set at. If this is not known we assume an average target
temperature in the existing condition of 20oC - though we may adjust this if we have
reason to believe it is actually much higher or lower. In the future scenarios we will
generally use a target temperature of 20oC, even if at the moment you generally keep
your home cooler. This allows for some ‘comfort take back’ to occur. Even if you prefer
your home to be cooler than this. Generally we would never assume an internal
temperature of less than 18oC - this is to ensure the model is set at a level which is
generally agreed to be healthy.

Heating Period:
SAP would normally assume a standard number of hours for the heating system to be on
in your home. In Home Retro�t Planner we adjust this to more closely re�ect how you live
in your home, based on information you provided us with.

Existing Construction Information
When carrying out a standard SAP assessment for regulatory compliance the assessor
must assume the worst for any element of the construction unless they have o�cial
documentation. So for example, unless they have certi�cates from installers and good
photographic evidence they cannot assume that an existing inaccessible �oor is insulated.
This is so that buildings cannot ‘pass’ the regulations without proper checks. A Home
Retro�t Planner assessment is carried out for a di�erent purpose - that is to help you
make decisions about future improvements to your home. For that reason we are less
prescriptive about the evidence we require for some elements. This means that if you
know that an inaccessible part of the structure was insulated - like a roof or �oor - and
can provide us with some details, we can include these in our modelling assumptions.
This should enable a greater degree of accuracy and avoids the risk of exaggerating
potential savings by assuming that your home performs at the moment than in reality.

Chimneys and Flues
The standard assumptions in SAP for heat loss from vents and �ues has been shown by
recent research to be conservative. We have therefore used the �gures from this
research in their place.

Appliances and Cooking
We use a bespoke calculation for energy use from appliances and cooking that takes into
account the actual appliances you own, rather than making standard assumptions based
on �oor area. We include the result from this in the overall results from Home Retro�t
Planner - so that it covers the total energy use of your home, not just those parts covered
by the building regulations. We don’t make recommendations about improvements to
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appliances in the model - so any savings you are able to make by improving the e�ciency
of appliances as you replace them will be in addition to those outlined in this report
(unless you have a stove that contributes to heating).

Carbon Factors
Di�erent fuels have di�erent average annual rates of carbon emissions associated with
them. This is changing quite rapidly as the national electricity grid decarbonises. We aim
to use the latest recognised carbon factors in our modelling - and these are stated in the
report above.

Cost of Fuel
We use standard assumptions for the costs of di�erent fuels in our modelling. This is
because it is more appropriate in this report to concentrate on the performance of the
building and its services than any current deal you have with your energy provider (which
in any case is likely to change over time). This enables simpler comparison over time and
between properties.

Suggested Measures
Whilst changing the physical properties of your home, as suggested in this report, should
make a positive contribution towards energy saving, the actual amount of energy saved
will vary. It will depend on how you use your home, the order in which the works are
done, and how closely they match the assumptions made in this report. Measures related
to building services are more di�cult to predict. For example, the use of electrical
appliances, hot water and cooking varies signi�cantly between households and over time.
Similarly the savings available from improved heating and ventilation systems will depend
on the quality of their installation, commissioning, control systems and maintenance.


