™
achieving Ze€ro

defivering future-friendly buildings

Achieving zero:
delivering future-

friendly buildings

Building solutions
to the climate crisis

AECB, Oxford
8 June 2019

Brenda Boardman
Emeritus Fellow
ECI

University of Oxford


Presenter
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Greenpeace Environmental Trust, 2012
Got exec sum for all
How to deliver, not technology, have their own models and experts
Fairy story, pie in the sky, realistic? Up to you. Vs 15 new nuclear power stations  



AIms

0 Zero carbon emissions from all energy
use in all UK buildings by 2050

0 Strong focus on energy services, not
energy

o Through demand reduction
o Feasible, big picture

o People and policy context —how to
make it happen
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Climate Change Act 2008
May have to be sooner, if Committee on Climate Change recommendations adopted by govt. 
Implications for energy supply one of the outputs, not inputs
Zero carbon not zero energy 


Importance of buildings

41%+ of all UK CO:2 emissions

40% of all energy

2/3rds of all electricity

80% of peak electricity demand (lighting)
£31bn on fuel costs

£35bn on building maintenance

Worth £5.3tn
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Domestic and non-domestic
£5.3trn = 80% of fixed infrastructure 
Fuel costs = £21bn on residential and £10bn on business
£35bn on Repairs, maintenance and improvements = £1250 per building each year * 39 years = £49,000
Cant do zero C without a lot of insulation – people scared of. 


Energy Performance Certificate

[address] Dwelling type: Semi-detached house
Date of assessment: 15 May 2008
Date of certificate: 16 May 2008
Reference number: 0000-0000-0000-0000-0000
Total floor area: 69 m?

This home’s performance is rated in terms of the energy use per square metre of floor area, energy efficiency
based on fuel costs and environmental impact based on carbon dioxide (CO3) emissions.

Energy Efficiency Rating Environmental Impact (CO2) Rating

Current | Potential Current | Potential

Very energy efficient - lower running costs Very environmentally friendly - lower CO, emissions

(39-54) E
e [

Not energy efficient - higher running costs Not environmentally friendly - higher CO, emissions
England & Wales Byylon England & Wales e
The energy efficiency rating is a measure of the The environmental impact rating is a measure of a
overall efficiency of a home. The higher the rating home’s impact on the environment in terms of
the more energy efficient the home is and the carbon dioxide (CO») emissions. The higher the

lower the fuel bills will be. rating the less impact it has on the environment.
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FIRST POLICY TOOL
EPC are there, build on. Make a centre-piece of policy, because LA can find good and bad
Need 100% coverage in databases
Everyone knows what they can do to start with – there in the recommendations
Link to total trajectory?
All 100, top of A by 2050, for cc = zero carbon 


Minimum standards and
property value

o0 Energy Act 2011.: illegal to rent out F
and G from 2018

o Fuel Poverty Strategy 2014: all C by
2030

o Clean Growth Strategy 2017: all
residential to be band C by 2035

o minimum standards create link between
property value and energy efficiency
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Govt started – PRS Residential and ND
Needed because higher prices not working
Voluntary activity not working
Have to create agency, complete the circle
PRS getting tougher, annually – not formal policy, but discussing
Need strong policy commitment from govt, so householders know what is happening / have to do
Focuses on property owner / landlord, not tenant = good, needed


Building policy matrix

Property owner
Theoretical energy use:

Occupant
Actual energy use:

mainly gas Includes all electricity
Residential Minimum standards based
on EPC
81% of all energy
Business Minimum standards based

on EPC
69% of all energy
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An insight – builds on property owner, 
Standards, not measures
explain carefully
Theoretical as assumes all warm enough


Heating decisions

0 Renewable electricity needed for
transport, so not available for heating

0 Spend money on insulation, not a new
heating system

o Enerphit+ for all buildings
o Average band A by 2050
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IF all EV charged at night = existing power stations
Still leaves planes and trains 
Enerphit = 25kWh/m2 for heating and cooling x 80m2 = 2000kwh x 27m homes = 54TWh



% of Dwellings in each category
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Transforming housing
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Market transformation – diff policies act on diff segments of the distribution. Crucial perspective
BASED ON EPC AND SAP, Brings all policy together this for housing, same for business 
Minimum standards for worst homes, push them up the scale, don’t leave behind
All to be Zero carbon by 2050 = 100 on SAP and SBEM 
Goes to 120 because of RES / house
Tiny overlap, so all buildings have to be improved
Similar for businesses and for individual products
Effectively passivhaus standard, depends on extent of building-integrated renewables 



Rate of progress

Residential

0 1996-2017 = 0.8 SAP point increase pa
e 2018-2050 = 1.2 SAP points pa
Business

e 2001-2010 = 1.7% pa reduction, all
energy; assume the same until 2050

Both
* Average of 100 by 2050
e 100 properties every hour to 2050
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In 2017 = SAP 62 in residential vs 45 in 1996 =o..81, English housing survey, no improvement in last two years (2015 and 2016)
No trend known in SBEM 
Vs business 1.7% pa x 40 years        
Get to 100% in 42 years
Recession helped with business, and residential energy, not SAP 


SAP and non-SAP
UK housing 2015

Energy Carbon £
(kWh)

SAP: space and 81% 63% 56%
water heating,
fixed lighting

Non-SAP: other 19% 37% 44%
lights, all
appliances
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Another insight
Non-SAP growing, every year, as SAP diminishes 
Non-SAP = 80% in a new home
Perhaps 90% in passivhaus
Was 85% in 2006
Indicative, not precise, different years
2019, us, gas 4p/kWh and 25p / day 
Electricity 17p/kWh and 21p/day standing charge



Developing the policy matrix

Property owner
Theoretical energy use:

Occupant
Actual energy use:

mainly gas Includes all electricity
Residential Minimum standards based
on EPC ?
82% of all energy
Business Minimum standards based Display Energy

on EPC
69% of all energy

Certificates
100% of all energy
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Can get actual energy use with Business DEC


Appliance decisions

o Mandatory minimum standards very

effective
o EU product policy expanding

o Electricity for lighting dropped 30%

1997: 2018, per UK householc
o Assume all electricity use can
0 Requires PCA to involve peop

ne halved

e
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1997 = 721kWh per HH
2018 = 502kWh a drop of 30%
Halving = a heroic assumption 
Assumes strong EU product policy
Some constraint by people = pca



Personal carbon allowances

o Household energy use, personal travel
(not public) and flights

o Progressive

o Can be capped, parallel national carbon
pudgets

O Lot of preparatory work
o Probably essential to engage people
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Waive a card – reverse nectar card
Nothing equivalent for households and cannot display
Occupant 
Can cap
Cant do DECs for residential, but PCA are better 
C on petrol pump
C on your smart meter display unit, specific to your provider : can save 66% of your elec co2 by switching to EDF (71% nuclear)
Electricityinfo.org
Another big political jump 



Core policy matrix

Property owner
Theoretical energy use:

Occupant
Actual energy use:

mainly gas Includes all electricity
Residential Minimum standards based Personal carbon
on EPC allowances
82% of all energy 100% of all energy
Business Minimum standards based Display Energy

on EPC
69% of all energy

Certificates
100% of all energy
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Main costs fall on property owner = the one with the equity 
EPC:DEC 
Virtually identical to owner and occupant (ie landlord and tenant)
Necessary, but not sufficient 
Direct involvement of all occupants necessary


Carbon credit card
launched by Doconomy in May
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Swedish. C content of all purchases. Stops at a set point 
Getting there


Money Issues

o Enhance the equity in the building

o Building owner’s responsibility
o All landlords, private and social

O Lifetime mortgages for poor owner
occupiers, at zero interest

o Financial incentives, LESA, stamp duty?
o Local authority to oversee
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Fuel poor have no capital, no savings, so cannot contribute to the cost directly
Current financial situation = no large sums of govt money
Everyone lives in a capital asset = the property
So use this property as the basis for the loan, whether mortgage or a charge on the property, when it is sold
Package of several measures (more than listed here) eg stamp duty rebates, PAYS
Pay as you save is not appropriate for the fuel poor, as take too much of the benefit of an energy-efficiency improvements as extra warmth, not as saved money 
Owner can choose which one is most suitable for him/her
Negotiations take place behind the front door, so no stigma attached (as would be if only fuel poor were targeted)
£0.7tn worth of mortgages on about £3tn worth of property, so considerable additional equity available
Kirklees and Harrogate already doing schemes funded by an extra charge on the property. The LA pays the interest meanwhile, but this is too expensive for wide replication
The cost of the interest and of the advice and administration of the scheme have to be covered somehow. If Low income household is eligible for a FIT (feed-in tariff) then this would help pay some of these variable costs. 
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Résume

Regulation is cheap — few grants / incentives
Clear policy trajectory to top of band A

PCA — constrains electricity use

Property owner responsible

Efficient properties more valuable

Passive heating only

Healthier, warmer homes for all

Smaller, not higher energy bills
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Larger bills if utility installs more capacity


Change In energy use

2009

o 215TWh of electricity

e 462TWh of gas

2050

100TWh of electricity — all
from (off-shore) wind /
solar

No space heating

Solar thermal, combined
heat and power, green
gas for hot water

= zero carbon
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Focus on DR = energy
Then sources and carbon 
2018 UK generated 335TWH of electricity, a third (110 TWH) from RES
1.5m homes have pv in 2018 = 5%. Could be at least 30%? 
How realistic is this? More or less realistic than government plans for 17 nuclear power stations – needed with minimal insulation and heat pumps. 
I would rather work with 28m householders. 



Passivhaus living
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[ Shall we ask s-:me

—=\ | Friends round
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No need for heating – just incidentals 


Thank you

WWW.ecl.ox.ac.uk

Brenda.Boardman@ouce.ox.ac.uk
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Reminaing demand in 2050 is for a elec
Large scale 

http://www.eci.ox.ac.uk/
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