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Net Zero Carbon

Challenges and opportunities



Agenda

• Context

• Net Zero Carbon Buildings

• NZC – Whole life and 

Embodied Carbon

• NZC – Operational Energy

• Existing Buildings 



Context



Global Trajectory



UK Commitments

- Net Zero by 2050              
2019

- 78% by 2035
2020

- 68% by 2030 
COP26   2021



Progress in reducing emissions 2022 Report to Parliament



Drivers for Change 

Investors

Assets must meet CSR 

requirements and be 

“Paris Aligned”

Developers

Differentiate 

developments using Net 

Zero certifications

Occupiers

Buildings must support 

corporate Science Based 

Targets
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Decarbonisation Reduction Pathway

Stranded Assets (CRREM & SBT)

Paris 1.5oC Trajectory 
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Stranding event
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Stranding event

(retrofit)Retrofit

intervention

Stranding event

(no retrofit)



Net Zero Carbon Buildings



Carbon Footprint - Definitions

Carbon Neutral Net Zero Carbon Absolute Zero Carbon 

Emission aligned with 1.5oC scenario

Emissions

Removals

Emissions

Removals

Simon Sturgis - TargetingZero



The Built Environment 

NZC In Operation

NZC On Construction



10 year journey of embodied carbon

2011 20222017 2020 2021

RICS Professional Statement

BS EN 15978

EC in press coverage

Petitioning of Part Z

WLC guidance TM65

EC Primer IStructE CEC



Carbon Footprint - Scoping

Simon Sturgis - TargetingZero



NZC On Construction - Upfront & whole life embodied carbon

Whole life carbon

Upfront embodied carbon



NZC on Construction – New upfront & whole life embodied carbon targets

Carbon Definitions for 

the Built Environment, 

Buildings and 

Infrastructure



NZC On Construction - Embodied Carbon in Building Services
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Case Study 1 - Upfront Embodied Carbon (A1-A5)

LETI 2030 Target
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65% 52% 28% Reduction



Case Study 1 - Whole Life Carbon (A1-C4) – 60 years
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Retrofit First



Operational Energy



Operational Energy – Definition

A ‘Net Zero Operational Carbon – Energy’ asset is one where no fossil fuels are used, all energy use 

(Module B6) has been minimized, meets the local energy use target (e.g. kWh/m2/a) and all energy 

use is generated on- or off- site using renewables that demonstrate additionality. Direct emissions from 

renewables and any upstream emissions are ‘offset’.



Operational Energy – ‘Paris Proof’ Targets

Total energy demand

Total zero carbon energy supply

Net zero carbon economy 



NZC in Operation– 2050 Energy Intensity Target vs Benchmarks 
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Current tools - EPCs

Source: Better Buildings Partnership

Net 

Zero



NZC in Operation – Energy Intensity Targets? 

Paris Proof TargetCurrent best 
practice



NZC in Operation – NZC “Enabled”



NZC in Operation – Design Assessments (B6)

IT IS NOT!

THERE IS NO SUCH THING AS ‘REGULATED ENERGY NZC’ 



NZC in Operation – New Building Energy Intensity Targets
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NZC in Operation – New Building Energy Intensity Targets
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Stranded Assets (CRREM & SBT)
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Stranded Assets (CRREM & SBT)
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Case Study - Project Eden, Salford



In use verification: NABERS UK – Energy 

12 months Utility Bills

Hours of Operation

Leased Area



NABERS UK - Energy Scope

✓ Common-area lighting and power 

✓ Lifts and escalators

✓ Exterior lighting

✓ Car park ventilation and lighting

If carparking is provided to tenants

✓ Exterior signage 

✓ Air conditioning and ventilation

Fan Coil Energy must be included

 Retail energy

 Tenant lighting and small power

 Tenant ICT

 Air conditioning energy provided to retail

➢ Exclusions may only be done on the basis of metering data



NABERS Design for Performance 

SIGN DfP AGREEMENT

(min 4 stars for base build)

RIGHT TO USE TRADE 

MARKS

*refer to specific guidelines

MODEL IDR

12 months in operation 

(min 75% occupancy) ►

NABERS RATING



Independent Design Review – Risk Management

130kWh/m2

100kWh/m2

70kWh/m2

160kWh/m2

40kWh/m2

190kWh/m2

220kWh/m2
Future 1

Future 2

Future 3

Future 4

Future 5

Development 

➢ Based on the results of this review, is the project capable of achieving the 

Target Rating?



Case Study - Project Eden, Salford
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Case Study - Project Eden, Salford
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Doesn’t Stop at NABERS
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Existing Building 



Existing Building

28 million homes 1.7 million non-domestic buildings



Decarbonisation of Heat



Existing Building Case Study - Net Zero Carbon Audits

Net Zero Carbon Standard Practice

1) Passive design X

2) Operational energy X

3) Eliminate fossil fuels X

4) Renewable energy and storage X

5) Upfront embodied carbon X

6) Whole life carbon X

7) Publicly disclose performance X

Overall X

Net Zero Carbon Standard Practice
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Existing Building Case Study - Net Zero Carbon Audits



Existing Building Case Study - Net Zero Carbon Audits

HEAT PUMP

FABRIC 

NATURAL VENTILATION

HVAC PLANT OPTIMISATION

BEHAVIOUR CHANGES 
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Existing Building Case Study - Net Zero Carbon Audits

USE OF 

OPENABLE 

WINDOWS

2020 2030

NZC SURVEY 

AND ROADMAP

REPLACE 

CENTRAL PLANT 

NZC 

ROADMAP 

SIGN OFF

LEASES EXPIRES

IMPOSE NEW 

GREEN LEASE

HVAC PLANT OPTIMISATION

OVER CLADDING 

WINDOW 

REPLACEMENT

LEASE

GREEN 

LEASE



What next?


