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CPD Questionnaire
• Attending this webinar live and submitting 

this form will qualify you for 1 hour formal 
CPD. 

• Certificates will be sent to the email address 
used to complete this form, please ensure 
your name and contact details are correct. 

• This form will close 24 hours after the webinar 
has commenced. 

• Certificates will be issued within 1 week of the 
closure of the quiz.

https://forms.office.com/r/j6PiMUDYxd



run sheet 

Introduction 

Embodied carbon, whole of carbon and 
education

The latest on embodied carbon and zero 
carbon buildings 

National Standard of Competency for 
Architects (NSCA) – thoughts on meeting 
them 

Questions 



Whole of life carbon / embodied 
carbon

https://www.architecture.com.au/embodied-carbon-
curriculum

NB set to change 
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Embodied carbon - why is  it  an issue 

As we reduce the carbon intensity of electricity and get off gas

The materials we use have an impact on the total carbon 

BUT - Need to balance carbon in materials with the capacity to 
create comfortable, long lasting, low energy consuming buildings 
– even if the energy is low carbon… 



Life cycle carbon emissions of a typical detached house, Victoria, 2019 - 2050

Source: Schmidt et al. (2020). Quantifying Australia’s life cycle greenhouse gas emissions for new homes

Embodied carbon - why is it an issue 



If our electricity emissions decarbonise by 2050 (which we hope will happen)

Source: Philip Oldfield, Embodied Carbon in Buildings: AIA Acumen Note

Embodied carbon - why is it an issue 



DESIGNING OUT CARBON SUPPORT - FOCUS EMBODIED CARBON 

STEPS / ROADMAP
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LC STAGES 

Common terms useful 
as you will hear 
industry clients and 
regulators use these. 

Life cycle carbon common 
terms:

● Embodied Carbon

● Upfront Carbon

● Use stage Carbon

● End of life Carbon

● Operational Carbon

● Beyond lifecycle  
Embodied 
A1-3

Upfront 
A4-5

Use stage -
materials/processes

Operational 
energy B1-6  

Beyond Life cycle D -
Reduce whole of life 

carbon

- renewable materials, 
- reusing, 
- recycling, 
- using longer, 
- using more often - eg 
shifts 

End of life 
C1-4  



TERMINOLOGY  
- Whole life carbon 

- Embodied carbon

- Upfront carbon 

- Use stage embodied 
carbon and 
operational carbon

- End of life carbon 

- Beyond building life 
cycle 

Image: Embodied carbon in buildings by Philip 
Oldfield, p3



TERMINOLOGY  

Image bottom: GBCA - A Practical Guide to 
upfront carbon reductions, page 10.



SCOPE 1 2 3   

- Why different 
scopes 

- Why they are 
important 

- How they impact 
design 

Definition (Philip Oldfield page 5)
● Scope 1 - released onsite - e.g. leaked gas & refrigerants 
● Scope 2 - released offsite due to use of the building - e.g. burning coal 

to create electricity to run lights 
● Scope 3 - indirect emissions from other sources - e.g. embodied 

carbon, waste sent to landfill, water treatment emissions, etc.

Image: 
https://carbonleadershipforum.org/targeting-net-
zero-embodied-carbon/



How is 
Embodied 
carbon 
Measured   

1. Measure the material quantities

● Use the bill of quantities or model take-offs.
● Examples: m³ of concrete, kg of steel, m² of façade panels.
● These represent the physical amount of each product used. 

2. Apply emissions factors (EFs)

● Each material has a known kg CO₂-e per unit (e.g., 0.12 kg CO₂-e/kg steel).
● EFs come from EPDs, AusLCI, NABERS, or Green Star databases.
● They include upstream processes: extraction, processing, manufacturing.

3. Multiply quantity × EF for each material

● Gives kg CO₂-e for each material.
● Add them together for the total.

4. Add transport + construction impacts (A4–A5)

● Transport distances × fuel factors.
● On-site energy use, waste, and construction processes.

5. Express the result per m² GFA

● Industry standard normalisation: kg CO₂-e/m² GFA
● Allows comparison between buildings and benchmarks.
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EPD

Environmental 
Performance Data 
sheet 

Source: international -
https://www.environdec.com/librar
y

Australasia - https://epd-
australasia.com/



EPD

Environmental 
Performance Data 
sheet 

Source: international -
https://www.environdec.com/library

Australasia - https://epd-
australasia.com/



TOOLS  

See also:

NABERS

- A national rating tool that measures and verifies upfront embodied carbon for 
new buildings and major refurbishments. 

- Provides a certified, comparable measure of carbon intensity across similar 
building types.

- Uses material, transport, and construction emissions to calculate the rating.

Source: AIA-CLF Embodied Carbon 
Toolkit for Architects - Carbon 
Leadership Forum

A1–A5 life-cycle stages:

- A1 Raw material supply
- A2 Transport
- A3 Manufacturing
- A4 Transport to site
- A5 Construction

Optional whole-of-life calculation 
available in the calculator (B & C 
stages), but only upfront emissions 
count toward the certified rating

Main structural materials (concrete, steel, 
timber).

Major mechanical services and vertical 
transport.

As-built quantities

Emissions data:

- Prefer product-specific EPDs.
- Otherwise use NABERS national 

emissions factors database.

https://carbonleadershipforum.org/clf-architect-toolkit/
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TOOLS  

See also: 
https://www.nabers.go
v.au/ratings/our-
ratings/nabers-
embodied-carbon

NABERS - how the rating works 

Input material quantities + emissions factors.

Tool calculates kg CO₂-e/m² GFA for upfront embodied carbon.

Where benchmarking exists, a 1–6 Star rating is issued:

- 3 Stars = Market average
- 4 Stars = High performance
- 5 Stars = Superior
- 6 Stars = Market leading

Key design levers 

- Material substitution (low-carbon concrete, recycled steel, mass timber).
- Structural efficiency (span optimisation, modularity).
- Reduced finishes and smarter façade systems.
- Transport & construction impacts (local sourcing, prefabrication).



TOOLS  

See also:
- GBCA upfront carbon 
calculator guide 
https://www.gbca.org.au/ge
t/resources/2156/794DF06
6980741905C78C3EE5A8
9D0C3 

GBCA 

Green Star’s whole-of-life carbon framework sits across two major credit families 
in Green Star Buildings v1 / v1.1: 

- (1) Upfront Carbon and (2) Life Cycle Impacts. 

- These credits together address embodied, (3) operational, and end-of-life 
emissions across the building’s full life cycle.

Source: AIA-CLF Embodied Carbon 
Toolkit for Architects - Carbon 
Leadership Forum

1. Upfront Carbon

Covers cradle-to-practical-completion
embodied emissions.

● Requires a minimum 10% reduction in 
upfront carbon for certification.

● 20% and 40% reductions earn 
additional points (3 and 6 points 
respectively).

● Focuses on materials, manufacturing, 
transport, and construction emissions.

2. LCA

A full Life Cycle Assessment (LCA) credit 
addressing impacts across all life-cycle stages 
(A1–C4, and sometimes D).

Awards points for demonstrating reduced 
whole-of-life environmental impacts.

Includes embodied carbon, operational energy, 
water, and other impact categories.

https://carbonleadershipforum.org/clf-architect-toolkit/
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TERMINOLOGY  
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- Use stage embodied 
carbon and 
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- End of life carbon 

- Beyond building life 
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GBCA 

Source: AIA-CLF Embodied Carbon 
Toolkit for Architects - Carbon 
Leadership Forum

Credit / Pathway Life-cycle 
stage

What it covers

Upfront Carbon A1–A5 Materials, manufacturing, transport, 
construction emissions

Life Cycle 
Impacts

A1–C4 
(+D)

Full LCA: embodied + operational + 
end-of-life

Climate Positive 
Pathway

B6 Operational energy emissions

Carbon Neutral 
Pathways

A1–A5 or 
B6

Optional certification for upfront or 
operational neutrality
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TOOLS  

See also:
- Philip Oldfield page 8

- GBCA upfront carbon 
calculator guide 
https://www.gbca.org.au/ge
t/resources/2156/794DF06
6980741905C78C3EE5A8
9D0C3 

Common tools used in Australia

Design tools: 
● eTool + RapidLCA
● Fitzpatrick and Partner’s Embodied Carbon Calculator App
● OneClick
● Tally (now tallyLCA)
● The Footprint Calculator
● Carbon trace 

Data tools - EPD and other LCA/DATA tools:
● GaBi
● SimaPro
● EPIC
● OneClick LCA Planetary
● EC3

● NABERS 
Source: AIA-CLF Embodied Carbon 
Toolkit for Architects - Carbon 
Leadership Forum
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RESOURCES

https://www.architecture.com.au/embodied-carbon-
curriculum

NB set to change 
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The latest on whole of life carbon 

Prof Phil Oldfield 



What’s the lowest embodied carbon office we can build?

How low can we go?

Research team
William Craft, UNSW
Philip Oldfield, UNSW
Gerard Reinmuth, Terroir / UTS
Damien Hadley, Cantilever
Scott Balmforth, Terroir
Anh Nguyen, Terroir



Global targets

How low can we go?

2030 Targets
● All new buildings, must be net zero operational carbon
● All new buildings, infrastructure and renovations will have at least 

40% less embodied carbon

2050 Targets
● All new and existing buildings must be net zero operational carbon
● All new buildings, infrastructure and renovations will have net zero 

embodied carbon

Source: https://worldgbc.org/advancing-net-zero/whole-life-carbon-vision/
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1. What magnitude of embodied carbon reductions is possible 
for an office building in Australia and what materials and 
systems influence this? [PC10, PC31, PC53]

2. How can embodied carbon methodologies and data 
sources influence the measurement and scale of these 
reductions? [PC45, PC60]

3. What is net zero embodied or whole of life carbon? Can it 
be achieved today? [PC35]





Upfront embodied emissions (A1-A5)

How low can we go?

Upfront results using EPiC 
were 60-111% higher as 
compared to EPDs

Using EPiC data, a 17% 
embodied carbon saving 
was possible

Using EPDs, a 45% 
embodied saving was 
possible



The impact of different data sources on embodied carbon outcomes

How low can we go?

A concrete structure is better using 
EPiC, but a timber structure is better 
using EPDs!

The example of glulam
● 1,718 kgCO2e/m3 in EPiC
● 200–400 kgCO2e/m3 in EPDs



Whole of life embodied emissions (A-D)

How low can we go?

● It is possible to reduce whole of life 
embodied carbon by up to 45%

● Switching to timber and reducing the 
column grid is highly effective (from 6 
x 9 to 3.6 x 6)



Impact of span on structural embodied carbon

How low can we go?

Source: WBCSD & Arup (2023). Net-zero buildings: Halving Construction Emissions Today



How low can we go?

Most effective strategy is 
removing the carpet – think 
recurring embodied carbon!

Second most effective strategy 
is switching to hybrid timber 
curtain wall

Third most effective strategy is 
switching to timber and reducing 
column span



How low can we go?
Can we get down to net zero embodied carbon?



How low can we go?

Source: Arehart et al. (2021). Carbon sequestration and storage in the built environment, Sustainable Production and Consumption, pp. 1047-1063

Can we get down to net zero embodied carbon?



How low can we go?
Can we get down to net zero embodied carbon?

It’s possible to achieve temporal 
net zero embodied carbon for 
up to 19 years using “creative 
accounting”

But can lead to perverse 
outcomes – increasing CLT 
thickness from 250mm to 500mm 
increases A1-A5 upfront 
emissions, but would expand 
temporal net zero carbon for 39 
years.



1. Large reductions of embodied carbon are possible… but 
just switching to ‘low-carbon’ materials alone can have a 
modest impact

1. Modelling challenges occur around appropriate data 
sources, measuring the future decarbonisation of materials 
and how to factor in carbon storage

1. ‘Temporal net zero embodied carbon’ is possible… but 
relies on creative carbon accounting (not always good!)



National Standard of Competency 
for Architects 

environmental sustainability, life cycle assessment 
and whole life carbon performance criteria 





Minimise carbon 
impact 

Carbon neutral 

Holistic

Understand and 
analyse impacts

Resources – circular 
and longevity



Env Sustainability 

The NSCA frames sustainability as a core ethical and 
professional responsibility of architects, tied to custodianship of 
Country and the transition to a carbon-neutral built environment. 

Foundational in all aspects 



Lifecycle Carbon – PC 31 
Understand the full whole of life impact of your building, not just carbon.

Be able to identify, analyse and 
integrate information relevant to 
environmental sustainability –
such as energy and water 
consumption, resources 
depletion, waste, embodied 
carbon and carbon emissions –
over the lifecycle of a project.



Lifecycle Carbon – PC 31 
Understand the full whole of life impact of your building, not just carbon.

Simple materials that are recyclable or 
reusable

Reduced material pallet

Use bio-based materials that actually 
sequester carbon – biogenic carbon



Whole of life Carbon – PC 35 
Understand the full whole of life impact of your building, not just carbon.

Understand the operational and 
embodied carbon implications of 
chosen materials, components 
and systems. 

EPD is your friend 

Be able to assess operational and embodied 
carbon implications of materials, components, 
construction systems and supply chains (including 
transport) to achieve net zero whole life carbon 
when developing design concepts. This includes 
integrating relevant consultant expertise and 
advising on the impact of chosen materials, 
components and systems on carbon outcomes.



Whole of life Carbon – PC 35 
Understand the full whole of life impact of your building, not just carbon.

Do the AIA course

EPD is your friend 

Understand the terminology

Understand the tools 

Build trusted partnership and understandings 
with consultants 



Whole of life Carbon – PC 35 
Understand the full whole of life impact of your building, not just carbon.

Use an ideation or analysis tool to 
understanding the implications of 
design decision on whole of life. 

Best whole of life impact, while providing the 
aesthetic, comfort, function and longevity 
outcomes.



Life Cycle Assessment and Carbon – PC 
45 

Understand the full whole of life impact of your building, not just carbon.

EPD is your friend 

Red list / Declare products 

Natural / bio based products 

Life cycle assessment gives you all impact not 
just carbon, work with your supplier of LCA to 
understand what you need to know –
eutrophication maybe not, but toxicity probably 
yes.



Life Cycle Assessment PC 53 
Understand the full whole of life impact of your building, not just carbon.

Be able to provide advice to clients on the 
impact of a selected procurement method on 
cost, time, life cycle implications and quality 
control during the construction phase.



Life Cycle Assessment PC 53 
Understand the full whole of life impact of your building, not just carbon.

When what you specified gets 
costed out ensure there is a trail 
of justification and implications to 
operational, quality and longevity 
performance. 

Different delivery methods and construction 
methods will have different quality and 
operational implications. 
Integrate life cycle costing with life cycle 
impacts – bringing the opex and capex together 
can be hard



Life Cycle Assessment PC 60 
Understand the full whole of life impact of your building, not just carbon.

Apply appropriate methodologies for 
undertaking post occupancy evaluations and life 
cycle assessment where required under terms 
of engagement.



Life Cycle Assessment PC 60 
Understand the full whole of life impact of your building, not just carbon.

Full life cycle includes impact on nature, 
materials stock, climate, water, waste, toxicity, 
and much more. 

Simple, local, natural, recyclable or reusable.



THANK YOU
QUESTIONS

Prof Philip 
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Dr Dominique 
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