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What’s changed?
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Your graduates’ priorities
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Your graduates’ lifespans
Billion tonnes CO2 emitted each year

From ‘Global Carbon Budget 2018’  https://essd.copernicus.org/articles/10/2141/2018/#section5 and Boden, T. A., Marland, G., and Andres, R. J.: Global, Regional, and National Fossil-Fuel CO2 Emissions, Oak Ridge 

National Laboratory, U.S. Department of Energy, Oak Ridge, Tenn., U.S.A., doi 10.3334/CDIAC/00001_V2017, 2017; available at: http://cdiac.ess-dive.lbl.gov/trends/emis/overview_2014.html 
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Your graduates’ next steps
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+ Climate

+ Carbon

+ Reuse

+ Materials

+ Sharing

+ Ethical

+ Inclusivity

+ Equality

+ Diversity

+ Global responsibility



Your graduates’ feedback
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Your graduates’ feedback
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What are they up against?

www.istructe.org



1m2 office   =  1000 kgCO2e

10m2 forest = -1000 kgCO2e(50yr)
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we are good at saying things that sell lots of wood panels.
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“In the interest of delivering a building of visual impact …. 
steel tonnages were not seen as a limiting factor.”
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London to New York
One-way, economy Class

1 tonne CO2e

Approximate, 0.85T including radioactive forcing - from https://www.carbonfootprint.com/calculator.aspx

Their impact matters



CIBC Square

(estimate based on 2.5msqft office space @ 2tCO2e/m2)



2% Better design

10,000 tonnes CO2e



Their impact matters

1 tonne CO2e

10,000 tonnes CO2e



Team players
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New low-energy 

housing

Retrofit 

hospitals



It’s about time
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2 years of construction

Shown at 40% of total

Operational reduces due to

grid decarbonisation

Replacement and repair,

e.g. MEP, cladding, fit-out

Embodied CO2e

Operational CO2e
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Equipping them
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Use less 
stuff

Specify low 
carbon

Offset

Challenge the brief

Is construction the answer?

Repurpose / refurbish / reuse

Maximise space utilisation

Appropriate structural configurations

Appropriate design criteria

Highly-utilised structures

Carbon-efficient materials

Prefabricate components

Improve construction practices

Build nothing

Build less

Build clever

Build 
efficiently

Minimise 
waste

Adapted from PAS2080



Challenge the brief
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https://www.istructe.org/IStructE/media/Public/TSE-Archive/2020/Nothing-is-better-than-something.pdf

https://www.istructe.org/IStructE/media/Public/TSE-Archive/2020/Nothing-is-better-than-something.pdf


Repurpose and reuse
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Grosvenor Material Reuse hub
https://www.grosvenor.com/our-businesses/grosvenor-britain-ireland/environmental-leadership/accelerating-material-re-use

https://www.grosvenor.com/our-businesses/grosvenor-britain-ireland/environmental-leadership/accelerating-material-re-use


Appropriate structural configurations
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Loading



Even after all the wrong decisions have been made,
there are still plenty of decisions left to make

27https://www.arup.com/perspectives/reducing-carbon-emissions-every-working-day

https://www.arup.com/perspectives/reducing-carbon-emissions-every-working-day




Research

www.istructe.org
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We must get to zero 

before 2050…

Our total emissions must 

stay within the IPCC’s 

budget

10% reduction – easy wins

25% reduction – architects 

and engineers working hard

50% reduction – clients, 

architects, engineers united

100% reduction…?



34

0%

100%

2020 2025 2030 2035 2040 2045 2050

Area under graph = 

TOTAL emissions

Year

Yearly 

emissions

We must get to zero 

before 2050…

Our total emissions must 

stay within the IPCC’s 

budget

10% reduction – easy wins

25% reduction – architects 

and engineers working hard

50% reduction – clients, 
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100% reduction…?

Design challenge

Research challenge
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Something’s got to give

www.istructe.org



Priorities

Moment redistribution

Computational flow dynamics

Soil mechanics

Hydraulics

Finite element analysis 

Second order differential equations

CAD

Understanding structural behaviour

Learning ‘on the job’

Being OK with being wrong

Critical evaluation

Collaboration

Designing for people

Non-verbal communication



Your graduates’ feedback
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Thank you

will.arnold@istructe.org
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