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BRE Housing Stock performance Group.



Modelling energy use, CO2 and fuel poverty



The existing housing stock – 1 day to 1000 year old



These are the properties we will have to live with  - If we continue building at current rates (160,000 new homes per year) and replacement is maintained then by 2050 70%of the housing stock will be pre 2006.


Energy Efficiency in Housing

Photograph 1: Typology of the dwelling stock
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Inputs from across the Housing Group



Objectives 

What do we want to achieve. The 80% reduction in CO2 by 2050



Understanding te scale of the problem. Where are we now – 

what has been achieved – 



What do we have to do – what are the options – what are the costs – 



What are the challenges

How do we achieve these objectives




80% Reduction in CO, Emissions
by 2050

From Housing
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Seems like a very challenging target on the surface but is it actually feasible?

What does an 80% reduction mean.

How could it be achieved

Improve EE of housing stock

Decarbonise the power supply

Change householder habits to use of energy

Price rises/ carbon tax – but there would be consequences

How long will it take

What are the drawbacks/consequences?

We cannot afford it

We cannot actually get the measures installed

Technologies not yet advanced sufficiently



What will it cost?








Key drivers

Department of Energy
and Climate Change

Climate Change Act 2008

Committee on

bre

Department for Energy and Climate Change

«  Department brings together much of the Climate Change
Group, previously housed within Defra, with the Energy Group
from BERR

Climate Change Act 2008
«  CO, 80% below 1990 levels by 2050

* Act does not outline how this will happen. But it does make
provision for the government to implement policies that will
help it meet its targets

Climate Change Committee

« Established as an independent body to provide expert analysis
and advice on how the UK can meet its climate change goals

»  All sectors should be included
*  Energy efficiency is the key factor leading up to 2020
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Will set the carbon budget for the next five years

Key report: 1st December – ‘Building a low-carbon economy’

UK economy has a gdp of approx £2 trillion (3% = £30 billion)



http://www.occ.gov.uk








UK Carbon Emissions
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Emissions from the use of
electricity and heating fuels
by households account for
27% of the UK's total,
making 148.5 MtCO,

73% of household emissions
arise from space and water
heating, and 27% from
lighting, appliances and
cooking
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Significant gains still to be made from space heating



Notes: (1) By end use, 2005; Source: Updated Energy and Carbon Emissions Projections, The Energy White Paper, May 2007; (2) Includes land use changes; (3) Includes exports, industrial processes and waste management; (4) 2004 data; Source: Climate Change – The UK Programme 2006




Progress to-date

(1) Where are we now? — Baseline
(2) How has the stock changed over time? - Progress.
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SAP by Dwelling Age
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The scale of the task for England
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SAP rating
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The graph illustrates the average SAP ratings derived from the 1991, 1996 2001 and 2003 surveys. The average SAP rating was about 42 in 1996 46 in 2001 and 49 in 2006. 

The average annual change in SAP has been quite small- in order for us to measure the change on an annual basis we need the space heating data recorded very accurately and meticulously. 





3 to 4 m loft insulation installations of at least 150mm

In 1996 26% had full DG – in 2007 67% have full DG

16.9% to 48.8% ~ 2.1m additional CWI installations (excluding new build)
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Understanding the scale of the task
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Use of trend data to assess likely future developments —
used for developing scenarios

Market penetration of home energy-efficiency related measures

Hot water tank insulation
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S curves for market penetration


Example of an Energy Performance Certificate

Energy Performance Certificate CQ

SAP

17 Any Street, Dwelling type Detached house
y Town, Date of ass 02 February 2007
County, Date of certificate: [dd mmmm yyyy]
YY3 5XX Reference number: 0000-0000-0000-0000-0000
Total floor area 166 m*

home’s performance is rated in terms of the energy use per square metre of floor area, energy efficiency
be on fuel costs and environmental impact based on carbon dioxide emissions.

Energy Efficiency Rating Environmental Impact (CO2) Rating

Not em

act on the envir
the more energy efficient the home is and the (CO9) emis
lower the fuel bills will be

Energy Use 178 kWh/m? per year
13 tonnes per ye
Lighing
£1173 poryear E457 per year
7219 per yeur F104 por year
Based on s ardised assumptions about ac tion, the above
table provides an indication of how much it will cost to provide lighting, heating and hot water to this home
The fuel costs only take into ount the cost of fuel and not any associated service, maintenance or safety
inspection. T cate h been provided for comparativ Irpo! d enables one home to be
compared with another. Always check the date the certificate issued, because fuel price! i
over time and energy saving recommendations will evolve

To see how this home can achieve its potential rating please see the recommended measures

Remember to look for the energy saving recommended logo when buying energy-efficient
products. If's a quick and easy way to identify the most energy-efficient products on the market.

For advice on how to take action and to find out about offers available to help make your home
recommended more energy efficient, call 0800 512 012 or visit www.energysaving )
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One way to view the baseline is to consider the EPC – Energy performance certificates.

These provide a summary of a dwellings energy efficiency, carbon emissions and fuel costs for different aspects of energy use.

If today we had an EPC for each dwelling in the stock then we would have a very good baseline for energy efficiency etc of the stock. 

However, in practice we will never have an EPC for every dwelling in the housing stock representing the same point in time. This is because the surveys are usually only carried out for dwelling that are to be sold or once every ten years for dwellings in the rented sectors – it is likely that social landlords will conduct an EPD on every one of their properties so that they have good energy data on their inventory.



Survey data –like that collected from the EHCS/EHS can provide a snap-shot of what the energy efficiency of the stock looks like, therefore, ,providing a baseline for energy data.


EPC Measures included

EPC Low cost measures (less than £500):

installation of cavity wall insulation, where the wall is of cavity construction;

installation or upgrade of loft insulation which is less than or equal to 150mm to 250mm,
where the dwelling is not a mid- or ground-floor flat and where the loft does not
constitute a full conversion to a habitable room;

installation or upgrade of hot water cylinder insulation to a level matching a 160mm

jacket. Recommended where the current level is less than 25mm of spray foam or less

than a 100mm jacket.

EPC Higher cost measures (more than £500):

upgrade to central heating controls, for boiler driven systems, typically to a stage where
a room thermostat, a central programmer and thermostatic radiator valves (TRV’s) have
been installed (although the range of upgraded controls can vary depending on the
heating system);

upgrading to a class A condensing boiler using the same fuel (mains gas, LPG or fuel
oil), where a non-communal boiler is in place;

upgrading existing storage radiators (or other electric heating) to more modern, fan-
assisted storage heaters;

installation of a hot water cylinder thermostat where a storage cylinder is in use but no
thermostat exists;

replacement warm-air unit with a fan-assisted flue, where the original warm-air heating
unit is pre-1998;
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EPC Measures not included

EPC Low cost measures:

« Draught proofing single glazed windows;
* Low energy lights.

« EPC Higher cost measures:

« Installation of a manual feed biomass boiler or wood pellet stove where an
independent, non-biomass solid fuel system exists. This measure was
assessed to identify the number of homes that would benefit from this
measure but was not included in the post improvement energy efficiency
rating or carbon dioxide emissions (reported in section 4) due to modelling
complexity.

Other more expensive measures:
e Solar water heating;
* Double or secondary glazing;
» Solid wall insulation;

« Complete change of heating system to class A condensing boiler (including
fuel switching);

« Solar photovoltaics (PV) panels.
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B) Not included

EPC Low cost measures:

Draught proofing single glazed windows;

Low energy lights. 

EPC Higher cost measures:

Installation of a manual feed biomass boiler or wood pellet stove where an independent, non-biomass solid fuel system exists.  This measure was assessed to identify the number of homes that would benefit from this measure but was not included in the post improvement energy efficiency rating or carbon dioxide emissions (reported in section 4) due to modelling complexity.

Other more expensive measures: 

Solar water heating;

Double or secondary glazing;

Solid wall insulation;

Complete change of heating system to class A condensing boiler (including fuel switching);

Solar photovoltaics (PV) panels.






EPC recommended energy efficiency measures

number of dwellings
that would benefit from
the measure (000s)

size of applicable
group (000s)

percentage of
applicable group (%)

low cost measures (less than £500)

loft insulation 19,908 8,871 45
cawvity wall insulation 15,527 7,088 46
hot water cylinder insulation 13,711 3,874 28

higher cost measures (more than £500)
heating controls

boiler upgrade

storage heater upgrade

hot water cylinder thermostat

replacement warm air system *

. . +
install biomass system
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Predicting change — What is achievable?
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Potential improvements in energy efficiency (SAP)

ratings, CO2 emissions and fuel costs by dwelling
age, 2007

current
perfomance

post-improvement difference

CO2 cost
CO2 cost CO2 cost SAP savng sawvng
SAP (tones/ (£/ SAP (tones/  (£/ inc. (tones/ (£/
(rating) year) year) (rating) year) year) (rating) year) year)

pre-1919
1919-44
1945-64
1965-80
1981-90
post 1990

all ages
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With regard to the age of homes the greatest scope for improvement is in the central mass of the housing stock built between 1919 and 1980, Table 8.  This is the stock with the highest numbers of unfilled cavity walls and in which loft insulation top-ups and heating control upgrades still have a high potential.  Carrying out the cost effective upgrades identified in the previous section could on average reduce CO2 emissions in this stock by around 25-27% (from 1.5 to 1.8 tonnes/year) and improve its energy efficiency by around 11 to 12 SAP points.  

Unsurprisingly the least scope for improvement is in the most recently built homes which include more efficient measures in their design and construction and already operate at a higher level of performance. 

Pre-1919 homes also show relatively modest improvement potential due to the difficulty in applying straightforward cost effective measures to these dwellings.  A much higher than average proportion of this stock has solid walls or is without access to mains gas, so more costly measures would be needed to improve it by as much as, say, inter-war housing stock.  Nevertheless, the very high CO2 emissions in these homes still allow for substantial reductions in an absolute sense (from an average of 9.0 to 7.4 tonnes/year).


The scale task for England
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The graph illustrates the average SAP ratings derived from the 1991, 1996 2001 and 2003 surveys. The average SAP rating was about 42 in 1996 46 in 2001 and 49 in 2006. 

The average annual change in SAP has been quite small- in order for us to measure the change on an annual basis we need the space heating data recorded very accurately and meticulously. 



THE CHALLENGE – WE ARE QUICKLY COMPLETING MOST OF THE EASY TASKS AND, THERFORE< WILL NOW HAVE THE MORE DIFFICULT WORK TO COMPLETE


What Is required?
Pushing harder

« Basic insulation (LI, CWI,TI)

 |nstallation of heating systems and controls
« Efficient boilers

* Further insulation (SWI, DG, FI)

« Solar thermal water heating

« Micro generation

 Other?
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Total Cost of improvements vs Percentage of CO2 Saved from 1991
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Costs will be high



Further measures to achieve 80%

Decarbonisation of the power supply

Zero carbon heat

Technical advances  - micro-gen etc.

Change in occupant behaviour – less waste.







We need to look at different sectors of this stock to see which ones offer the greatest % savings. For example, we know that HTTH will have greater potential for % CO2 savings than currently Energy Efficient dwellings with SAPs around 50 to 60


Reaching the 80% target by 2050

Need to add in:

Decarbonisation of the power supply

Low carbon heat

Advances in technology

Changes in occupant behaviour
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The Challenges for Retrofitting
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=
Retrofitting Challenges

* Drivers
* Scale and time
 Technical
* Financial

e QOccupant
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Scale and Time

Industry capacity – can they meet the demand in time?



Technical:

The HTTH stock – solid walls, renewables



Selecting the right programmes of work:

Need to work out a cost-effective approach



Financial:

Who pays? Ho do they pay?



Occupant input:

Financial

Change of habits


Hard to Treat stock

Category of HTT Dwellings Included Dwellings not included
Solid wall » Traditional 9” masonry = Cavity walls that cannot be
= Single leaf masonry filled for technical reasons
= > 9” walls

= Concrete walls
» Metal panelled walls
= Timber panelled walls

= Dwellings with communal
heating systems

Off gas network = Dwellings with no mains gas
system present

No loft = Dwellings surveyed as having
no loft

= Dwellings with mansard, chalet
or flat roofs built pre-1990

= Dwellings with pre-1990 loft
conversions

= Dwellings with mansard,
chalet or flat roofs built post-
1990

= Dwellings with post-1990
loft conversions

High rise flats = Flats at least 6 storeys high
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Hard to Treat stock

Number of % of all % of Hard to
dwellings dwellings Treat stock
(000s)

Hard To Treat? Yes 9,206 43

No 12,343 57

Total 21,549 100
Solid wall 6,599 31 72
Off gas network 2,769 13 30
No loft space 1,475 7 16
High rise flat 326 2 4
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Retrofitting Challenges

Drivers
— Government

Scale and time presents capacity issues - Can the industry deliver?
— Energy efficiency market is complex and fragmented
— Most activity is supported by grant or subsidy though programmes (e.g. CERT):
* Managed by large organisations, but
» Delivery of products and services is by large number of SME’s, and
« There is also a substantial DIY market
— Insufficient skills to undertake whole house low-carbon refurbishment
—  Selecting the right programmes

Technical
— Advances... much more to come

Financial
— Pay As You Save (PAYS)
— Incentives — green mortgages, reduced VAT, Stamp Duty rebates, feed-in tariffs for micro-gen
— Reducing costs over time as markets develop

Occupant
— Involvement
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Drivers

Government



Scale and Time

Industry capacity – can they meet the demand in time?

Selecting the right programmes of work:

Need to work out a cost-effective approach



Technical:

The HTTH stock – solid walls, renewables



Financial:

Who pays? Ho do they pay?



Occupant input:

Getting them on board

Financial

Change of habits
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BRE Housing Stock performance Group.



Modelling energy use, CO2 and fuel poverty



The existing housing stock – 1 day to 1000 year old



These are the properties we will have to live with  - If we continue building at current rates (160,000 new homes per year) and replacement is maintained then by 2050 70%of the housing stock will be pre 2006.
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