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Used to be:
• Is it stable
• Does it work
• Build it safely
• Build on time and to budget

Designers for infrastructure and cities

Now:
• Is it resilient
• Is it low carbon
• Is it whole life low carbon
• What broader benefits
• What is its impact on Nature / biodiversity
• How can it benefit society / Social Value
• Jobs / levelling up…..

And mid 2022
• More for less / How can I spend less?
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• Not just more CAVs

We need to make better choices

https://twitter.com/berkie1/status/1355231750272786435/photo/1

https://twitter.com/_dmoser/status/1355467640635076612/photo/1
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Engineer design – what’s the most difficult thing to understand?!
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GHG = CO2 + CH4 + ……
• Globally it is clear

• Nations – fairly clear

• City regions / companies – less clear

What does NET ZERO actually mean?
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• A new engineering system – learn the units
• Need data to normalise and develop rules of thumb

• Low carbon   =     CapCarb     +     OpCarb     +     UseCarb

• To be done Whole System

PAS 2080: Future infrastructure – Saving whole-life Carbon 

Control                Influence 

Invest to save

Optimise to reduce
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Low carbon infrastructure?

Thank you to jannik.giesekam@strath.ac.uk

MtCO2e/yr

Cap

Carb

Op

Carb

Use

Carb
Total 
Carb

Comms 0.8 0.6 1.2 2.6

Energy 4.4 59.5 132.0 195.9

Transport 3.8 0.2 168.7 172.8

Waste 0.05 18.8 18.8
Water 1.1 4.3 17.6 23.0

Total 10.2 83.4 319.5 413.1
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And the project scale? 

Newport M4
0.5 MT

Lower Thames
Crossing
2.0 MT
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• We must reduce Capital (embodied) Carbon to the 
fullest extent

• But not so that the asset can’t perform

• Always satisfy the client sought OUTCOME

• And also don’t compromise Whole Life Carbon

• Example – new rail project 

And in those projects…..

https://www.istructe.org/journal/volumes/volume-99-(2021)/issue-2/how-
can-we-reduce-the-embodied-carbon-of-concrete/
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And UK policy context – new subjects being created!
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Picking the right projects to build – we have paradigm change!
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CIH Value Toolkit - 1

SOC OBC FBC

Solution agnostic – might not build?
Agree client’s mission and outcomes
Leading to tangible benefits
Align stakeholders
Client reflection on purpose Find single optimal solution

Choose how to deploy team

Commercial strategy ready to procure
In parallel with planning, design etc

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/901126/IPA_Principles_for_Project_Success.pdf

“The project”
crystallises
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CIH Value Toolkit - 4

SOC OBC FBC

Impact of
design 
decisions
on outcomes

Do more at the start for impact – think carefully to choose to do the right projects

This is all design – choices and decisions… Change mindset!

FBC

“Doing the wrong thing well?”

“Choosing to do the right thing for long-term societal benefits”
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• 3 crises: time is very short – are we doing enough?
- How do we fix so many things together (and they have to be 

fixed in tandem)?!
• Are engineering degrees fit for purpose in what they teach?
- So many new topics and sciences – many of which are just 

nascent and no one knows
- We need to upskill in big systems thinking
- I started life as a geotechnical engineer – for a blend of art and 

science – would I now?  What would be more fun?  Which skills 
might offer me a career for 45 years?

• Is post qualification experience sufficient to upskill current 
engineers

• Are we teaching engineers enough about finance and political 
activism, to engage with key decision makers – and ideally join 
them

Challenges 
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