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About Wales Low Zero Carbon Hub wizci

The hub’s purpose is to work with Welsh Government to enable a zero carbon built

environment in Wales.

The strategic aim of the hub is to:

‘act as a dissemination
mechanism to stakeholders
and a source of advice

to Welsh Ministers over
activities and actions
needed to achieve the
aspiration of zero carbon
new build and the
contribution to be made
by buildings that will help
to deliver the 3% annual
target to cut greenhouse
gas emission’

This aim is delivered via the following actions:

e Advise Welsh Ministers on the most effective
way to deliver relevant commitments of
the Climate Change Strategy in respect of
the built environment and contribute to
arelated policy review, development and
implementation

e Raise awareness among stakeholders about
solutions aimed at reducing emissions in
new and existing buildings. To disseminate
developing best practice and act as a focal
point for obtaining the views of industry and
wider stakeholders

e To work with existing knowledge networks
and organisations working in the field

e Identify, propose and promote practical
actions and policy options, including the
uptake of research findings

e Identify any gaps in current policies (having
regard for the limits of Welsh Government
devolved responsibilities) which would
usefully contribute to the achievement of
policy objectives

The Hub has been established as a private/
public/voluntary sector partnership. It has a
Chairman, small core staff led by a funded
Director and a number of key industry experts
are procured on a project basis to deliver the
Hub’s work-streams. The work of the Hub is
agreed and directed by the Steering Group that
consists of representatives from key agencies
and the private sector.

To ensure that the Climate Change Strategy
is delivered across the devolved areas of
competence, the Low/Zero Carbon Hub for
Wales has been identified as a sub group to
the Climate Change Commission in Wales. The
Commissions current sub groups are: - Land
use and Climate Change group, The Wales
Low Zero Carbon Hub (built environment),
The Adaptation task and finishing group and
Business and Transport. The role of these Sub
Group arrangements will be to provide real

expertise and focus within their particular remit.

Executive Summary

The report provides a “proof of concept’ that illustrates that different home Energy
Performance Certificates (EPCs) result in differing actual energy bills in the property.

The report demonstrates that the difference in
the energy bills is sufficiently predictable that

it could allow mortgage companies to factor
different home energy costs, and an estimation
of predicted fuel increases, into their lending
affordability calculations to reflect different
EPC bands, resulting in mortgage companies
being able to lend larger capital sums for
‘higher’ rated EPC bands.

The report highlights that bills commonly

range between £300 and £1,380 per annum
for comparable properties with only differing

Estimated Fuel Bills (£)

Money not spent
compared to “low” EPC

EPC ratings. This means that ‘higher’ EPC rated
property owners have potentially more than
£1,000 per annum more ‘disposable income’
(c.£90/month) compared with those in less
energy efficient properties, who are effectively
committed to spending this income on energy.
Based on a 5% interest rate, this difference in
available income would equate to a maximum
loan amount for a typical repayment mortgage
could be approximately £15,600 higher for
properties with a ‘high” EPC (taken a “B”)
compared to those with a ‘low’ EPC, (taken as
“E”), see Table 1 below.

Amount of additional
mortgage lending
‘unspent’ money could
support (£)

bills (£)
40 1,380 0
50 1,107 273
60 833 547
70 559 821
80 285 1,095

3,892
7,797
11,703
15,609

Table 1 - Summary of Amount of Additional Mortgage Lending
This study has also confirmed that no mortgage product is currently offered that makes this link

between home energy costs and lending amount.
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Introduction & Scope

This report has been commissioned by the Wales Low/Zero Carbon Hub (WLZCH). The
WLZCH is a government funded body with a remit to drive down carbon emissions across
areas of the built environment devolved to the Welsh Government.

The WLZCH Steering Group conceived of

a potential link between the affordability
calculations undertaken by mortgage providers,
and the Energy Performance Certificate (EPC)
of the house being purchased. The proposal
suggested that the EPC would be a reasonable
indicator for the actual cost of fuel likely to be
incurred by the owners, which in turn could then
be used as one of the considerations included
when undertaking affordability calculations to
generate the maximum loan amount offered
for a mortgage.

The WLZCH belief is that the inclusion of such
an EPC-linked fuel cost estimation would create
mortgage offers with the maximum loan
amount dependent on the EPC of the property
being lent upon; in essence the idea that a
mortgage provider would offer “£200,000 for
an EPC A property, £195,000 for an EPC C
property, “ and so forth.

It should be noted that the fuel estimation
costs included in the Energy Performance
Certificate are not a consideration of this

potential link — these estimate only the
‘requlated” energy costs, the WLZCH proposal
is to estimate the actual fuel costs (comprising
the ‘regulated’ and ‘unregulated’ energy costs
incurred by the property owner).

Building from this principle, the WLZCH view

is that such varied mortgage offers would
stimulate interest in the energy performance
of properties, and could consequentially
contribute and generate an increased demand
for higher EPC rated properties and/or reduced
demand for the lower EPC rated homes. It is
considered possible that such an alteration

in the ‘demand profile’ of properties could,
subsequently, begin to influence capital values
of properties. If this were achieved, it is likely
that both “EPC refurbishment” (retrofit works
specifically to improve a property’s energy
performance certificate rating) and low energy
new build home constructions, would increase.

Report Authors: Jelena Kiselova, Consultant
and Andy Sutton, Associate Director, BRE

This report’s scope is one element of the
WLZCH'’s overall agenda. The report has
been commissioned to:

1. Research whether any readily available
mortgage products in the marketplace
already make the connection between EPC
and capital loan amount offered by the
lender

2. Establish the ‘proof of concept’ that a
reliable prediction of fuel costs can be made
from the EPC rating of a property.

It should be noted that the work to
demonstrate the link between EPC and fuel
costs is intended to be a sound scientifically
robust study on a significant number of
properties.It is not envisaged to be to the
depth or include the total number of properties
likely to be required before financial lending
institutions can actively rely on the fuel

cost predictions generated for ‘live’ lending
purposes.



©)

Online Review of Existing Mortgage Products

This chapter reviews the UK and international availability of products referring

to themselves as “green mortgages”™ or in similar terms.

Hereafter all products are generally referred to
as green mortgages. To assess what is currently
in the marketplace for energy efficient homes
in the UK and beyond online background
market research was conducted.

The main strand of research was computer-
based information gathering of currently
available green mortgages, referencing both
general sources of information and specific
lender sites. The Google search engine was
primarily used to research content, based on
evidence that it has the best performance for
relevant and thorough search results and the
capacity to use enhanced search functions.
Keywords such as “Green Mortgages”, “Green
Loans”, “Loans for Energy Efficient Homes" were
strategically extracted from project proposal

as the words most likely to lead to a successful
search (a list of keywords can be found in the
appendix). Keywords were used to find relevant
material this was screened for key triggers that
signal a relevance to the project topic. Special

search functions were used, such as quotation
marks to narrow the search fields, and keywords
were used in three different languages (English,
German and French) to increase the extent of
the search.

The research has found that currently the most
common green mortgage offer is a financial
incentive which encourages the home owner

to buy or to work towards a “greener” home,
although the exact mechanisms used by the
lenders varies. A “greener” home is frequently
measured in terms of energy efficiency, although
in some instances other criteria (such as
permitted materials) were included. The most
prevalent version of the green mortgage provides
discounts on loan charges or interest rates for
homes that are certified as energy-efficient, or

for work towards energy efficient measures. A
significant number of the mortgages called “green
mortgages” enable borrowers to roll in the costs
of making specific energy saving improvements to
the home they are building or purchasing.

©

Name

Broadly, the research identified the
following types of “green mortgage”:

e Lower rate mortgage (than mortgage
lender’s ‘standard’ rate),

e Higher loan to value (than mortgage
lender’s ‘standard’ rate),

e Cash back or fees waived compared to
normal charges.

It should be noted there are a number of
special marketing features, such as the planting
of trees, which have been ignored for the
purposes of this research.

The most relevant search results are
summarised in the table below.

Table 2 - Types of Mortgage Products currently available

As noted in the summary, this research has been undertaken to provide background to the assumptions made in the proposal - that there should be a lending
consideration related to home energy costs which ties to the lending amount, effectively a larger capital loan amount for a lower energy home justified by the
lower running costs of the fuel bills. Whilst no research can claim to be fully comprehensive in such a global marketplace that includes international lenders
and niche regional operations, this study has investigated 50 mortgage products from the UK and beyond (including the USA, Australia, Canada and much of
Europe). Based on this study, no mortgage product has been found that links home energy costs to the lending amount.




EPC Rating Against Energy Bills

Information on actual energy bills, Energy Performance Certificate ratings and related
data has been collected from 125 properties previously studied by BRE.

The selected properties represent a broad
range of house types, including differences of:

e house construction types (solid wall brick,
solid wall stone, timber frame, cavity wall)

e house forms (terrace, end terrace/semi-
detached and detached)

e bedroom numbers (ranging from 1 bed to 3
bedroom properties)

e geographical locations (Wales & England,
and coastal & inland)

e occupant types (primarily ‘out during the
day’ and ‘in during the day’ variations)

e primary heating fuel types (including mains
gas, LPG, coal, oil and electricity)

The data was collated and formatted into
uniform units of measurement to provide a
single resource, primarily recording the Energy
Performance Certificate rating and the recorded
(or in some instances user estimated) actual
fuel costs incurred by the property in question.
The results of this are expressed in the graph
Figure 1.

The graph shows a strong correlation between
actual costs incurred by the property owners
(£/year) and Energy Performance Certificate
rating (and consequently EPC band). The graph
has a derived ‘trend line’ (shown in black) that
calculates the averaged correlation, 70% of
the results are within = 15 % of this trend line.

Further interrogation of the data suggests
that there does not seem to be a strong
correlation between costs/EPC rate and house
size, fuel type or house age. From an energy
bills reduction viewpoint, it appears that all
properties, irrespective of construction type,
benefit from improved energy efficiency in a
comparatively predictable fashion with regard
to the impact on actual fuel costs.

Figure 1 - Correlation between Actual Costs (£/annum) and EPC band (based on respondents’ replies)
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Breakdown by Number of Bedrooms

As property purchases place a considerable emphasis on the number of bedrooms, the
data has been further segmented by bedroom number.

Atrend line has been established to indicate
the correlation between EPC and actual energy
costs for properties by bedroom number.This
gives consideration for individual deviations

to be averaged between the energy bills and
EPCs. The trend line can be used to determine
the strength of the relationship between the
predicted energy costs from the known Energy
Performance Certificate ratings and the number
of bedrooms.

One bedroom properties

Data from thirty nine 1 bedroom properties
was collected, these properties are a range

of different house types, but are primarily
bungalows. The properties have a range of
different occupancy rates, the majority are
single occupiers or couples. The fuel types vary
from mains gas, LPG, coal and electricity.

Figure 2 supports the correlation shown in
Figure 1: the higher EPC rate, the lower bills. The
trend line has been calculated using the formula
[y=-27.389x+2476.6 , where Y- is annual

costs, and X- EPC rate (1)] which generates
approximate costs for the each EPC rate. The
trend line formula is shown on the graph in
black. The results for the most common EPC
rates (E40 — B80) are given in the table in the
Appendix C.

As the table demonstrates, the annual costs for
a one bedroom property may vary significantly
depending on the EPC rating. The owner of a
40 (E) rated property spends approximately
£1,400 per year, the owner of a 80 (B) rated
property only spends about £300 per year

for the same size property. This makes a B

rated property more than 4 times less than
an E rated property, and therefore creates a
significant “affordability factor”.

Two bedroom properties

Data from forty-four two bedrooms properties
was analysed, these properties represent a
range of different house types, in the main
mid-terrace and end-terrace houses. The
properties represent different occupancy rates,
including: single occupiers, couples and families.
The fuel types vary from mains gas, LPG, coal
and electricity.

The trend line has been calculated and the
formula indicated on the graph. The full table
of results, and derived trend line results, can be
found in the Appendix C.

As Figure 3 demonstrates, the annual costs for
a 2-bedroom property vary considerably: from

about £400 for an 80 (B) rated house to nearly
£1,400 for a 40 (E) rated property.

Figure 2 - Correlation between Actual costs (£/year) and EPC band for 1 bedroom properties
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Figure 3 - Correlation between Actual costs (£/year) and EPC band for 2 bedroom properties
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Figure 4 - Correlation between Actual costs (£/year) and EPC band for 3 bedroom properties
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Three bedroom properties

Data from twenty-two three bedroom
properties was collected, these properties
represent different house types, including
detached, mid-terrace and end-terrace
houses. The houses have a range of different
occupancy levels, but are predominantly
occupied by families. The fuel type varies from
mains gas, LPG, coal and electricity.

Atrend line has been calculated using the
formula indicated on the graph. The full table
of results, and derived trend line results, can be
found in Appendix C.

As Figure 4 demonstrates annual costs for a
three bedroom property vary considerably
depending on the EPC rating. The owner of a
40 (E) rated property spends approximately
£1,600 per year, the owner of an 80 (B) rated
property pays about £500 per year for the
same size property, approximately a third of
the cost.

Variability of Prediction depending on
Number of Bedrooms

Comparing Figures 2, 3 and 4 it can be
established that the costs for a one bedroom
B-rated property are on average 30 % lower
than energy bills for B-rated two bedrooms
property and 85 % lower than B-rated three
bedroom house. The difference between

E- rated houses is not significant: there is

no difference between one bedroom and
two bedroom E-rated properties, and only

a 10 % difference between one bedroom
and threebedroom E-rated properties. This
demonstrates that properties of all sizes can
benefit from energy efficiency improvements,
however smaller properties will benefit the most.

S,

The Impact of Future Fuel Costs

The previous section of this report deals with the near-present day costs from actual fuel bills
related to Energy Performance Certificate ratings, and demonstrates a strong correlation.

This section looks at the impact of predicted
changes in future fuel costs, and reviews the
likely impact that different fuel costs will have
on the capacity to predict actual fuel bills from
EPC ratings.

The UK Fuel price prediction models were used
to develop a ten year forecast. The forecasts
are based on the central parameters in the
model, starting from a 2013 baseline.

Predicted price
increase in the next
10 years

Table 3 - UK Fuel price predictions

The data in figure 5 presents DECC’s long-term
price projections for oil, gas and coal. These
projections reflect long-term trends and do not
capture short-term fluctuations in prices.

As the table and graph demonstrate, gas is
predicted to have the lowest price increase

in the next 10 years at 11 %. In taking a
conservative estimate, the calculations and
forecast in the tables in Appendix C are based
on these lowest price increases — this has been
selected in preference to an average increase
as this may over-estimate fuel bills in some
instances.

Should it be deemed desirable, more accurate
‘by fuel” cost increases can be used to generate
future predicted actual fuel bills for properties
using the data from Table 3 and the same
methodology . This approach has not been
considered in this report as it would require
any mortgage offer to be based on both the
EPC rating of the property and the primary
heating fuel used. The view has been taken
that this may introduce too much complexity
to the marketplace at this time, but it remains
a possibility for future research and mortgage
products.

It is noted here that the most common
mortgage period is understood to remain at

25 years. Based on the available DECC data we
can project future costs towards the end of a
mortgage period. With further data, it would be
possible to extend this projection, although it is
likely that the accuracy would decrease as this
period extended.

Applying the 11 % fuel cost increase based
on the profile set out in the DECC graph to
the overall results for the correlation between
actual fuel costs and Energy Performance
Certificate rating therefore allows a
conservative estimation of actual fuel costs by
EPC rating for the future.

Figure 5 - UK Fuel price in indices in the domestic sector in real terms
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Figure 6 - Trend lines for present day and 10 years future
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Taking this principle, we can project the trend
line from the core graph of actual fuel costs
against EPC rating to illustrate likely actual fuel
costs at points in the future.

This graph demonstrates fuel costs increase
during the likely period of mortgage lending,
and therefore the likely impact on affordability
for the owner. Note that no consideration of
any energy saving refurbishment works have
been taken into account, this is likely to reduce
costs and may be the subject of a review of the
lending amounts to increase borrowing.

From figure six it can be established that

a property with an EPC rating of 80 (B) is
currently likely to pay £250 per annum in

fuel costs, rising to £300 in ten years’ time.
Conversely a property with an EPC rating of
40 (E) is likely to pay £1500 per annum in fuel
costs today, rising to £1700 in the next ten
years’ time. This demonstrates that the EPC
rating of the property, as an indicator of actual
fuel costs, is both a relevant ‘affordability
indicator” in present day and an increasingly
important factor in future years.

Conclusions

o This study has investigated fifty mortgage
products from the UK and beyond (including the
USA, Australia, Canada and much of Europe).
Based on this study, no mortgage product has
been found that delivers the link between home
energy costs and lending amount.

o The research shows a strong correlation between
actual bills and Energy Performance Certificate
rating (and consequently EPC band). Furthermore,
the report demonstrates that the difference in
the energy bills is sufficiently predictable that
it could allow mortgage companies to factor
different home energy costs, and an estimation
of predicted fuel increases into their lending
affordability calculations to reflect different EPC
bands.

o The research suggests that there does not seem
to be any strong correlation between costs/EPC
rate and house size, fuel type or house age. From
a bill reduction point of view, it appears that
all properties, irrespective of construction type,
benefit from improved energy efficiency in a
comparatively predictable fashion with regard to
the impact on actual fuel costs.

e Itisimportant to pay attention to the fact that UK

energy prices are expected to keep rising, putting
upward pressure on house owners’ energy bills.
Thus the difference between ‘higher’ EPC rated
properties and ‘lower’ EPC rated properties will be
increasing.

e Thereport highlights that ‘higher’ EPC rated
property owners will have potentially more
‘disposable income’ compared with those in less
energy efficient properties, who are effectively
committed to spending this income on energy.
This difference in available income could equate
to a difference in the maximum loan amount for a
typical repayment mortgage, that could be larger
for properties with a ‘high” EPC compared to
those with a ‘low” EPC. This could allow mortgage
companies to factor different home energy costs
into their lending affordability calculations to
reflect different EPC bands, resulting in mortgage
companies being able to lend larger capital
sums for ‘higher’ rated EPC bands (See the table
overleaf).




Table 4 - Amount of Additional Mortgage Lending Append |X A Table of Keywords used in Research

Estimated Fuel Bills Money not spent compared to Amount of additional mortgage
“low” EPC bills lending ‘unspent’ money could
support

Append iX B Table of Mortgage Products Researched




AppendIX C Tables of EPGs by Number of Bedrooms

Costs for each EPC rate for 1 bedroom properties

10 years forecast




Costs for each EPC rate for 2 bedrooms properties

10 years forecast

+15%

Costs for each EPC rate for 3 bedrooms properties

10 years forecast




Appendix D

This report is based upon a comparison between
actual fuel costs (or in some instances user
estimates) and the EPC rating of the property —
the SAP estimation of fuel costs was not used in
the main body of this report which establishes

a link between EPC rating and actual fuel costs.
Unlike the main report and for reference only, this
appendix provides a graph illustrating the SAP
estimation of fuel costs against the EPC rating.

EPC Rating and SAP Predicted Energy Costs

As can be seen from the graph below, there is a
general correlation between the SAP prediction
of fuel costs (vertical axis) and the EPC rating

generated by SAP (horizontal axis). Initially one
might expect a perfect linear correlation since

both outputs derive from the SAP tool, however
the data for the graph includes a variety of fuel

types and property sizes. This provides a ‘hidden’

variety in the SAP assessments, and results in the
band of predicted costs ranging around a trend
line (the trend line is shown in black).

Figure 7 - Correlation between SAP predicted costs (£/year) and EPC band
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Note from authors:

It is acknowledged that the core finding of this report
—that EPC can be a reasonable predictor of actual fuel
costs — runs contrary to some findings from other studies
undertaken which have suggested either that EPC does
not predict fuel costs, or that EPC over-estimates savings
that are actually made from energy saving measures. This
report has not investigated the reasons for this difference
in outcome, but the authors provide the following
observations:

 The data used for this report is drawn from actual EPCs
and fuel costs for 125 properties, which represents a
reasonable sample size but the authors acknowledge
that larger samples would, inevitably, provide greater
confidence.

60 80 100

EPC rate

« Almost all properties used in this report are privately
owned, whereas in many other reports properties are
primarily social housing. Whilst only speculation, it is
noted that social housing properties have a higher
instance of ‘comfort gain’ being taken from energy
improvement measures than in privately owned
properties.

e Reporting on its 1200 household energy efficiency
retrofit programme in Sunderland, Housing Association
Gentoo noted that “Predicted energy use generated
using RASAP is much higher than we have seen
achieved. It’s evident that social housing customers
are generally under-heating their homes because they

The correlation of SAP costs to EPC rating looks
similar to the one illustrated in Figure 1 (Actual
Costs to EPC rating). However, the SAP predicted
costs are an average +15 % above the actual
regulated costs, and SAP predicted costs have a
maximum +36 % difference and minimum -29 %

(where “+"is costs overestimated by SAP and
costs underestimated).

is

don’t have the money to pay for their high and rising
energy bills. Therefore pre-installation EPC results must
be used carefully because the scope for savings is likely
to be less.” (The Energy Saving Bundle Report, 2013)

Lastly, reports that suggest energy saving measures
are achieving only small savings are frequently based
on improvements such as loft insulation or boiler
replacement. It is probable that such measures will
only move a property by one or two EPC “bands”,
with a consequentially smaller energy saving than
the potential savings from more extensive energy
conservation measures.
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