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2019 and the Net Zero objective
•

Catastrophic climate change

•

Significant need to reverse greenhouse effect

•

UN Sustainable Development Goals

•

Renewable energy and re-forestation

•

Value scarce resources

Ex Scripps Institution of Oceonography

2019 and the Net Zero objective
•

No time to lose …………

•

UK Cross-party support for Net Zero by 2050

2019 and the Net Zero objective – UK Context
•

Warming climate in UK; increasing rainfall events

•

Lack of clarity on decarbonization pathway

•

Diverse and inefficient existing buildings stock

•

40% of products in the UK are imported

•

CCC Assumptions on newbuild: Implementation of the
proposed Future Homes standard will enable all new homes
from 2025 or earlier to be fully decarbonised.
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Emerging UK Policy Context for Homes + Buildings
•
•
•

Improving Health & Wellbeing outcomes:
indoor and outdoor air quality; ventilation
Source control of pollutants: better
information and limits on offgassing
Increasing understanding of correlation
between poor indoor environment and
negative health impact

Emerging Policy Context for Homes + Buildings
•

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

•

Core Cities, Smart Cities and Local Authorities’ ambitions on decarbonisation 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: mitigating overheating

•

Design Quality references in NPPF; Building Better, Building Beautiful

•

Social housing – need for diversity and affordability of stock

Net Zero for the Built Environment – Whole Life thinking
Ex Paddy Conaghan The Edge briefing Oct 2019

•
•
•
•

Built Environment approx. 40% of UK emissions, of which >15% on heating
Operational Energy
Embodied energy, and the Whole Life perspective
Pay attention to ‘offshoring” – NB UK Consumption emissions exceed territorial
emissions by ~300Mt pa

Net Zero for the Built Environment: Demand and Supply

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 the 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.
I 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 I think a casual
observer might come away thinking that practically all the action
is on the supply side, and it’s not.

Net Zero: Supply-side issues
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So just decarbonise the grid …?
26M Homes in the UK – most heated by gas or oil

Need to move many of these to use electricity for
both to be able to capitalize on grid
decarbonization …

Local/National

The rest … low carbon heat?
That’s a huge additional load on the grid …

Ex John Palmer, Passivhaus Trust

Net Zero: Supply-side issues
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Source: National Grid Future Energy Scenarios, July 2018, Chart 4.2
•

But it’s not that easy … just relying on grid decarbonization would require a massive
increase in grid peak load capacity

•

And needs to consider seasonal variations in renewables supply

Net Zero: Supply-side issues
October 2019

•

IEA report predicts EU’s offshore wind capacity will grow 6x at least by
2040 and could power hydrogen production

Net Zero for newbuild homes – what is achievable now

•

•
•

Identify current benchmark for building typology: aim to halve
energy demand

Use efficient low-carbon building systems: eg MVHR, ASHP
Then factor in integrated renewables, grid decarbonization,
storage, local demand management

NB Report illustrates how halving
newbuild emissions over today’s
performance is possible through
energy and systems efficiencies ie to
reduce demand

Key principles for Net Zero : reducing operational demand
Halving building (operational) energy use by at least 2030.. AND THEN to
Net Zero…

•

Strategies and choices: demandside and supply-side
Domestic and Non-Domestic

Examine Techniques against
Outcomes eg Passivhaus, Specific,
Zero Positive, Zero Bills, NABERS,
Energiesprong

Operational Energy: Non-Domestic

Operational Energy: Domestic
eg ACTUAL TOTAL
CURRENT PRACTICE

Define regulatory/fiscal/ voluntary
drivers

Space heating
~60 kWh/m2

HW

ZERO (NET) TOTAL
ENERGY
per ANNUM

eg ACTUAL TOTAL
OFFICE CURRENT
PRACTICE

ENERGY IN USE
MORE THAN
Space
HALVED:
eg NABERS
heating/
cooling
performance
~90 kWh/m2
contracting

NET ZERO IN USE:
eg
Passivhaus fabric +
on-site Renewables
and Storage
Space heating
~15 kWh/m2

Lighting

HW

Home
Appliances

Home
Appliances
LC systems:
GSorAS heat
pump and heat
recovery+

Renewables:

DEMAND SIDE

•
•

All energy in use (not modelled)

LC SYSTEMS

PPLY SIDE

•
•

HW

Space heating/
cooling
~25 kWh/m2

Lighting
Small Power

HW
Lighting
Small Power
LC systems:
GSorAS heat
pump and
heat
recovery+
Renewables:

Key principles for Net Zero : reducing embodied energy
Halving building (embodied) energy use ….AND THEN to Net Zero Whole Life
ASSUMED BUILDING LIFETIME
5YRS
CONSTRUCTION

15YRS
MAINTENANCE/
CHURN

45YRS

25YRS
MAINTENANCE/
CHURN

MAINTENANCE/
CHURN

60YRS
MAINTENANCE/
CHURN

END OF
LIFE

PRODUCTION +
TRANSPORTATION

ACTUAL TOTAL AGGREGATED
EMBODIED ENERGY
kgCO2e/m2

OFFSET? RENEWABLE
ENERGY INVESTMENT??
CARBON CAPTURE??

ZERO (NET) TOTAL
EMBODIED ENERGY
OVER LIFETIME?

CEN/EN Classifications:
(A1-A3) Product
(A4) Transport
(A5) Construction
(B1-B5) In Use
(C1-C4) End of Life

Net Zero: resilience, resource-efficiency, long-term value
•

Digital innovation is key to transparency of outcomes

•

Long-term thinking is essential for long-term value

•

Post-Grenfell calls for verification of outcomes

•

MMC is valuable if speed and replicability are
important drivers: but the fundamental advantage is
factory-standard control of quality

Net Zero: resilience, resource-efficiency, long-term value
•
•
•

•

A rigorous approach to best value in the
context of Net Zero
whole-life thinking is key
Convergence on energy efficiency at the ‘top’
of the hierarchy, but followed by LC systems
efficiencies, and must be set within the overall
context of Net Zero
Decarbonising supply-side is more difficult at
small scale; BEIS due to produce Heat and
Energy strategy in 2020

ex CCC Net Zero 2019
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