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Emerging Context for National Policy for the Built Environment

* UK Net Zero by 2050
*  PMs Jodrell Bank commitment to halve all buildings energy use by 2030

Theresa May unveils plan to halve building energy use by 2030

* Core Cities, Smart Cities and Local Authorities’ ambitions on decarbonisation C The XS contribution fo

stopping global warming

and electric vehicles
* Requirement for Biodiversity Net Gain on developments

 APPG on Healthy Homes + Buildings; air quality statistics on effects such as
cognitive impairment

[ - NHS England Healthy New Towns - the importance of public open space:
greening/leisure

* Impact of Grenfell Inquiry and the Each Home Counts review on quality

* Impact of the hottest summer(s) to date; increasing extreme wet weather
events

BLOG: Future looks green for Greater
Mancl T

* National Design Quality Guidance; Building Better, Building Beautiful; Future
Homes Consultation

licy and Places, refiects on Andy Bumham's Groater
arch 21

* CCC’s call to reduce industrial emissions and ‘offshoring’ of product and
materials emissions

 Ambition to design out waste, design with less, and inculcate the circular
economy
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What needs to change:decarbonising operational + embodied energy

FIVE KEY COMPONENTS OF

Net-Zero Carbon Buildings [ Pl e, emssions

1 Annual Energy Use Intensity (EUT) should be less than
26 XWh/m2/y £ mskleca, 55 KWhmi2/y 1 achoch Heating & cooling Viend sdvaon Ex Paddy Conaghan The Edge briefing Oct 2019
and 72 KWh/m2/yr fox commescial office buildings product manufacture Ref BS EN 15978 & BS EN 15804
The proposad key requiremens for  new building 1o qualify as ‘NetZero Corbon’ in %S508 haitiog damahost Mook b e Qe 15 KV Pump & fan motors
operation are summarised below. Each requirement should be independently verified JRr el bulking types Electrical power systems Transportation of materials
postconstruction Construction
. Lighting systems
We racognise that new buildings in operafion represent only one pathway o netzero . EMBODIED CARBON DISCLOSURE Modification
in oddifion to wholedife carbon (including emissions fror 3 Wihoke life carbon assessment should be carried out 1 Water systems

building retrofits. These altemative pathways will be considered ssperately tnform understanding of buikding impact _
Cooking & refrigeration

LOW CARBON ENERGY SUPPLY OPERATIONAL + EMBODIED —] _
4 Combustion on site i prohibited. EMISSIONS EMISSIONS

6. Report carbon content of beating used on site (9C02/

O

kWh) .
& ooy uaspamanasre) © UKEpliE:
2010 catbon balance
7. Report buikling anmual peak enesgy demand i =~
NET ZERO : Y by AR — UK BUILDING & CONSTRUCTION EMISSIONS UK BUILDING & CONSTRUCTION EMISEIONS
CARBON el o Operationd] (energy) GHE
: tional (energy . emissions
. MEASUREMENT AND VERIFICATION * Buil =130MtCO2/Yr;
9 Annual energy use and renewable enefgy geneation MIREC
st e icependentty verifio in-ose \ R Z%O’ZBO;faIIZ'EUi Cs :‘cector"o,'al
st oo
Total o AVIATION SHIPPING

@ fu“: C:‘:z" B:":\JNC:" R 289 =503. ZMf RICULTURE sl Embodied (energy) 6HG emissions
emonstzate a et z610 catbon balance oo an an
ok s =84Mt/CO2/YR;
1. Any energy consumption ot met by onsite rencwable \\ 23 40% of BE & C sector total
otetgy shoaiid bo met by investment into additional B 17% of all UK GHG emissions
tenewable energy capacity off-site OR a minimum 15 42010 il

yoar renewablo Gnergy power puichase agroement

® Operational Energy mainly expended in buildings
® Embodied energy mainly expended on infrastructure projects

® Consumption emissions exceed territorial emissions by ~300Mt pa

Net Zero Carbon Buildings:

A Framework Definition
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What needs to change — decarbonisation: demand side and supply side

The biggest resource we don't
use: Q&A with Amory Lovins,

energy innovator

Amory Lovins (April 2019):

It’s quite astonishing to me that most of the conversations,
especially in this country, about decarbonization are 99 percent
on the supply side, and almost all that electricity, whereas
something like two-thirds or more of action is on the demand
side.

Golden: How can we conquer that barrier?

Lovins: It’s simple and unsatisfactory to say, just pay attention.
There are some opinion leaders who could help with this by giving
more attention to what’s happening in efficiency and realizing
that it’s not static, it’s highly dynamic, and the innovations are not
only in technology but at least equally in design, business models
and finance.

| don’t see a coherent message emerging about the relative
importance of efficiency and renewables. Obviously, we need
both of them and they reinforce each other, but | think a casual
observer might come away thinking that practically all the action
is on the supply side, and it’s not.
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Buildings Mission to halve energy use in NEW buildings by 2030

® Tackle demand reduction:
Buildings Mission

Ffici 2030
- e n e rgy e I c I e n cy Background report to Recommendations from

the Green Construction Board in response to

the 2030 Buildings Mission
April 2019 |

- systems efficiency

® Deliver real-life energy savings and emissions reduction

- move to performance in use verification

- acknowledge that previous regulated/unregulated split is an

artificial one

Construction
Leadership The Green Construction Board
Council

—

® Need more precision on starting point: understanding hN:3 GCB’s Rip9|:jt illustrates how
alving newbpuild emissions over

breakdown of total energy used at the meter today’s performance is possible

through energy and systems
efficiencies ie to reduce demand

® Need more confidence in end result: actual outcomes in
energy bills, indoor conditions
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Buildings Mission to halve energy use in NEW buildings by 2030

6.1 Offices

National Energy
Foundation, Milton
Keynes

430 m? GIFA

Total energy
consumption
Improvement on typical

Canolfan Hyddgen,
Macchynleth, Wales

400 m? GIFA

Total energy
consumption
Improvement on typical

Enterprise Centre
Norwich

3,400 n? GIFA

Total energy
consumption
Improvement on typical

Keynsham Civic
Centre Bristol
6,365 m* GIFA
Total energy

consumption
Improvement on typical

BSD Office
Kettering

420 m? GIFA
Total energy

consumption
Improvement on typical

6.2 Primary schools 6.3 Domestic
5 3 Rowner Renewal Phase
Rogiet Primary School 2
Monmouthshire Hampshire
Built in 2004 = o Built in 2011
Sl 1,660 m? GIFA Built in 2009 2 Blods; S units (ot oftotal
24 m’
EL v Total energy consumption 93 kWh/m? ) 59%
Improvement on typical 53% Total energy consumption
Improvement on typical
St Lukes CoE Primary Wimbish
’ School Wolverhampton Essex
"
2,600 m? GIFA Built in 2009 ronn S
Built in 2009 Total ti 75 kWh/m?
Total energy consumption 99 kWh/m? o dmsncd, gl it A
95 kwh/m? Improvement on typical 49%
57%
Lancaster cohousi
. Bushbury Hill Primary Lancastershire el
| ™\ School
'. Wolverhampton 41 units Built in 2012
' L & Built in 2011
Built in 2015 s s e 1,808 m? GIFA Total energy consumption 61 KWh/m?
‘\E N = 73 kWh/m? Improvement on typical 59%
70 kWh/m? L Total energy consumption  63%
68% Improvement on typical
Racecourse estate
Montgomery Primary Durham
School Exeter
25 units Built in 2012
2
Built in 2015 2786107 GIFA Bt 0 2012 Total energy consumption 70 kWh/m?
9
107 Wt Total energy consumption 60 kWh/m? Improverrient on typios 5%,
52% Improvement on typical 69%
Lark Rise
: Buckinghamshire
Wilkinson Primary "
School Wolverhampton 1 detached house Built in 2015
2,610 m? GIFA Built in 2014 Total energy consumption 32 kWh/m?
Improvement on typical 78%
Built in 2017 Total energy consumption 60 kWH/m?
104 kWh/m? Improvement on typical 69%
54% * This is close to a 50% and was therefore still included as a case study with interesting
findings

® Identify current benchmark for building typology: aim to halve

energy demand: many of our examples were Passivhaus

Buildings Mission
2030

Background report to Recommendations from
the Green Construction Board in response to
the 2030 Buildings Mission

April 2019 |

Construction
Leadership The Green Construction Board
Council

—

NB GCB’s Report illustrates how
halving newbuild emissions
over today’s performance is

possible through energy and
systems efficiencies ie to reduce

demand

® Use efficient low-carbon building systems: eg MVHR, ASHP

® Then factor in integrated renewables, grid decarbonization,
storage, local demand management

ecolog
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Buildings Missions for Retrofit — key lessons for approach

Before /m2 After /m2 Before House After house

Space heating [kWh] 162 25 14,723 7 20T
Hot water [kWh] 24 19 2.145 1,729
Lighting. pumps and fans [kKWh] 7.2 6.0 654 546

Electric (home) appliances [KWh] 24.2 20.0 2,200 1.820

Energiesprong aims to be self-financing on
Totaal 217 70 19,722 6.3701 the basis of : capitalising future spend on
repair and maintenance; continuing income
from energy bills based on existing levels;
net metering ie not having to front-load bills
with standing charge

¢ Identlfy current benchmark for bwldmg typology: aim to halve
energy demand: many of our examples were Passivhaus

® Use efficient low-carbon building systems: eg MVHR, ASHP

® Then factor in integrated renewables, grid decarbonization,
storage, local demand management
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Buildings Mission to halve energy use in NEW buildings by 2030

PATHWAY TO 2050 — RESPONDING TO THE 2030 GRAND CHALLENGE

TN

AT LEAST HALVE
'NERGY

SCALE-ABLE

/ The Green Construction Board
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Halving building (operational) energy use by at least 2030..

PATHWAY TO 2050 — RESPONDING TO THE 2030 CHALLENGE

AT LEAST
HALVE
ENERGY IN

USE BY 2030

® All energy in use (not modelled)

® Strategies and choices: demand-side

and supply-side
ZERO (NET) TO
® Domestic and Non-Domestic ENEI

® Examine Techniques against Outcomes
eg Passivhaus, Specific, Zero Positive,

eg Typical newbuild 3bed
house — Zero Net Energy

eg ACTUAL TOTAL 10
CURRENT NET Z IN
PRACTICE USE: eg

Space Passivhaus

heating

Renewables

heating
~15
\WWh/m?

fabric + on-site

eg Typical newbuild office
block — 60% reduction

eg ACTUAL TOTAL ﬂ

OFFICE CURRENT
ENERGY IN USE

MORE THAN
HALVED: via
NABERS

PV / GS
heat

GS Heat

Zero Bills, NABERS, Energiesprong

® Define regulatory/fiscal/voluntary
drivers
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Motivating higher standards in development

cf CIBSE/LETI

discussions

Building Regs |

Move to kWh/m2
energy demand
metric; some
flexibility on carbon
limits due to changing
carbon intensity
kgCOQ2e/m?2

Systems includes
ventilation;
Address future
climate resilience

*Better enforcement
*Resources +
upskilling

cf Vancouver City
Zero Emissions
2025

Clear trajectory
*Incentivise leaders
*Build capacity

Simplify regulations;
offer alternative
methods for
compliance

mand Intensity)
ecological
no BUILDING SYSTEMS

Envelope +ventilation
systems prioritised;
TEDI is mandated
(Thermal Energy

ukpassivhaus
conference2019

2018 2020 2022 2024 2026 2028 2030
Increasingly
demanding kWh;mZ . !7
t t buildi Increasingly demanding Performance
t\a/;)gei zfper L kWh/m2 targets per verification for
; building type? Cf compliance
Passivhaus/FEES for .
Passivhaus/FEES for - =
homes and schools? -~ ~
homes and schools? P M d t ~
Mandatory - 7/ andatory s~ \
disclosure of out- SlelElAES / i
turn performance? verification of elements redUCt|On Of a” \
and systems?
Fit-out should energy use !
require tenant Peak load requirements H H
regulatory to support demand \ InCI Ud I ng
compliance; management \ resident/user /
\ 7/
~(unregulatedp
] N -
I 2016 2018 2020 2022 2024 2026
Code: 70kWh/m2*
le 20-24kg CO2e/m?2 2021 Code limit: “Nearly all buildings
30kWh/m2* to emit zero
Signal Passivhaus and le 6kg CO2e/m2 emissicjms in
permit compliance operation by 2025”
via PH standard; NB The Green Construction Board
Vancouver
development to PH
), MUNSTER
\ 4 EConet Il!l JOINERY




Motivating higher standards in development

The Green Construction Board GCB BUILDINGS ENERGY TASKGROUP — SUMMARY OF RECOMMENDATIONS FOR NEWBUILD IN RESPONSE TO 2030 ‘MISSION’*

pAON RS 2020 2022 2024 026 20 2030

Building Regulations Requirements

ry

* Set out journey/steps to 2030 including change from notional = Require performance verification of
building calculation to prediction and measurement of total i 1 kWh/m?2 limits plus Primary Energy
energy demand and use in kWh/m2 : limits compliance ie including all

= Set out forthcoming requirement to verify in-use performance ie 1 E g energy use
eliminate performance gap * Set peak demand limits

+ Require Fabric Energy Efficiency to ~2016 Zero Carbon; require
lower minimum air leakage (eg 5m3/m2@50Pa)
= Include Review of Ventilation requirements and verification

protocols
* Require overt r measures
* Require y fit-out lications in conformity with d

= Require building ‘passport’ for all building regulations applications
= Require submetering compatible with DEC: differentiated total use

Research and Technology Develog

= Enable understanding of current and existing building L I » Live energy use info online
performance through development of ‘smarter’ Smart Metering ie ] « National energy management planning
disaggregation of energy loads (“ lated’ and ‘unregulated’ taking into account data loads, electric

« Generate benchmarks of current building performance of different ) car charging
typologies through correlation of existing data and total energy g
use information from suppliers (also helps generation of building
‘passport’ for future changes and for as template for retrofit)

= Develop Thermal Energy Demand limits from benchmark data

= Develop stricter testing regimes for coefficients of performance
for building technology sy

= Develop portal for building owners to compare energy use with
comparable buildings and upload data on voluntary basis (cf DEC)

Incentives and ot ES

* C party ag| on objecti * Fiscal incentives for Net Zero buildings

« Enable fast-track planning approval for early adopters of 2025 € : e * Net positive buildings to benefit from
energy efficiency levels with disclosure of performance on of € fiscal bonus (ie net exporters to grid)
completion

* Ince early ad with reduced Stamp Duty

+ National progra on cli
drivers and energy efficiency

h

*NB to be read in conjunction with BEM Taskgroup Background Report APRIL 2019 LS
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Leadership in decarbonisation — examples in commercial buildings

| it? | ia i i ] do
bl BT e Can we do it? Yes we can! .... Australia is beautiful, really smart! &P
cqmpanies are increasing
climate action 250
@ LER case studies
" vw" I 23% E 200
. 2
£ LER data average London, UK
¢ 160 Y
S 150 | 80-160 kWhe/m?
ﬂ‘; Melbournejaverage in
v
PROJECT DEVELOPMENT SPECIFICATION v2.0 ’ .“:“:‘:‘:ﬁi’({:‘l o M:::. 'rr;, : >2x Iess
’ % 100 energy Melbourne
A;u-lcvmxawmmrmmrssmm % energy
e e s Y == A 40-70 kWhe/m?
s BT R e TR s e e - 2 i
= = e = e . - ' Melbourne mirfimum today ~ 3X more \
B2 == e < energy
—  — == ' ' 26 i
— = e Best in Melbourne
0 T T T T T T T T 1
Ex NaturalCapitalPartners 2019 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6
Base building star rating
p.3 19 June 2018 LETI Declaration for alc offices Launch: How to inspire new buildings to achieve energy efficiency promises. Hoare Lea, King's Cross, London V
ukpassivhaus
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Future Homes - Quality and Performance

® Quality control key to accountability — on site or in factory

® Delivering real energy and carbon reductions is not possible
without accuracy of prediction and accountability for
outcomes

® Required Outcomes for Net Positive gains can be defined and
verified on completion: eg air quality, resource footprint,
ecological benefits, energy performance

Ehe Netw Hork Eimes

Grenfell Fire Inquiry Demands Radical
Overhaul of UK. Building Rules OVERHEATING IN NEW HOMES

Government to mandate
'biodiversity net gain'

Defra Press Office, 13 March 2019 - Weekly stories

Tool and guidance for identifying and
mitigating early stage overheating risks
in new homes

Dating € Sign in

O, Search - UK edition ~
The,."
Guardian
Opinion Spor Culture Lifestyle More

mate change Wildlife Energy Pollution

UK is endangering people's health by
denying their right to clean air, says UN

World body urges Conservative government to ‘step up and show
leadership’ on the air pollution crisis

Credit: Kidbrooke, Berkeley Group.

The Government has today (13 March) confirmed that new developments
must deliver an overallincrease in biodiversity.

May 2019 al-
Following our consultation on mandating biodiversity net gain in
Kindly sponsared by: development last year, the Chancellor confirmed today in the Spring
e NABC Statement that the government will use the forthcoming Environment Bill to
C cnsrucren | WINDOWS
@9&3""9' P CLADDING (({'“pam,,., VELUX mandate ‘biodiversity net gain’ - meaning the delivery of much-needed
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Thank you
Lynne Sullivan OBE, RIBA
Chair, Good Homes Alliance
UK Green Construction Board Member & Taskgroup Chair

lynne.sullivan@Isastudio.co.uk
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Thank you...
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