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Designers for infrastructure and cities o
Greener., ,

Used to be: Now: better faster

* Is 1t stable * Is 1t resilient . Countryside solutions to
* Does it work  Is 1t low carbon
* Build it safely

* Build on time and to budget

the climate emergency and
for a green recovery
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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.....
‘There are not, frankly, many Prime Ministers, or indeed many And mld 2022
Ministers, that launch an infrastructure project or accept its
completion in front of the words “on time” and “on budget”.’ ® MOI’G fOI' leSS / HOW can I Spend leSS?

The Rt Hon Tony Blair at the official opening of Section 1 of
the CTRL, at the Eurostar Terminal, Waterloo,
on 28 September 2003.
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We need to make better choices " i

"We took an underutilized,
dingy parking lot 8 used
some paint and planters to
transform it over a weekend.
In the 3 years since we
implemented the project,
. retail sales increased 172%,
‘ NOt JuSt more CAVS 2x that of adjacent areas in
’ : S N the same neighborhood.” -
Janette Sadik-Khan

NG RN % ?® Brooklyn, NYC =

h] ﬂj Imo PM - Jan 29, 2021 - Twitter Web App =2

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

Life without electric cars;su Rl

Lil‘e with electric cars :

https://twitter.com/_dmoser/status/1355467640635076612/photo/1




Engineer design — what’s the most difficult thing to understand?!




What does NET ZERO actually mean?

Global greenhouse gas emissions by sector

This is shown for the year 2016 - global greenhouse gas emissions were 49.4 billion lonnes CO.eq.
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* Globally 1t 1s clear
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* Nations — fairly clear
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* City regions / companies — less clear C"’\ m—

OurWorldinData.org - Research and data to make progress against the world's largest problems.
Source: Climate Watch, the World Resources Institut fer CC-BY by the author Hannah Rit




PAS 2080: Future infrastructure — Saving whole-life Carbon

* A new engineering system — learn the units
* Need data to normalise and develop rules of thumb

* Low carbon =

Invest to save

Optimise to reduce

Control Influence

* To be done Whole System
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Low carbon infrastructure?

National scale - capital carbon compared to targets
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102 834 3195 413.1

(201g) Net Zera The UK's contribution to stopping global warming & 2620 Annual Progress Repart to Parliament,

1990
C R D S Territorial emissions & carbon footprint from 2020 oficial statistics to 2018 and 2017 respectively. Othars from CCC
DEEIS Energy & emissions projections 18/05/10 & 2017 Green Construction Board Low Carbon Routemap update

Thank you to jannik.giesekam(@strath.ac.uk
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Land Area Requirements for DAC and Reforestation

CDR approach Area (km?) needed to capture 1 million tonnes of CO,
Reforestation (global average) 862

And the project scale?

Project scale - capital carbon -

Build Efficiently carbon capture
DAC: Solvent + solar PV 04 i
.I 0 kt ‘I G 0 kt 1 Mt DAC: Solvent DAC + geothermal 04° 15
| ] DAC: Sorbent DAC + solar PV 1247 23
DAC: Sorbent DAC + geothermal 12-17 47
Sources: Reforestation numbers based on Cook-Patton et al. 2020;
DAC numbers based on Carbon Engineering, 2020; DOE 2019; % WORLD RESOURCES INSTITUTE
Stevens et al 2017: NASEM 2019; Baker et al. 2020. -
Ms54-M6 Link Road A14 extension 133 MICO2e
81,890 (CO2e 981,432 tCO2e
1.6 miles new road 23 miles of upgrades
2 new junctions 7 miles widening
& some realignment new bypass
& local modifications

Heathrow 3rd runway
3.6 MICOz2e
Newport M4 Lower Thames . o
0.5 MT Crossing Dr Jannik Giesekam @jannikgiesekam
20 MT Research Fellow in Industrial Climate Policy

University of Leeds
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And 1n those projects.....

DIRECT
INFLUBNCE

| DETAILIN G .l
1
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We must reduce Capital (embodied) Carbon to the

———m = ——— =} -

fullest extent s
* But not so that the asset can’t perform Acsteeare saz ]
° Always SatISfy the Cllent Sought OUTCOME https://www.istructe.org/iournal/volumes/volume—99-(2021)/issue—2/h<;w—

can-we-reduce-the-embodied-carbon-of-concrete/

And also don’t compromise Whole Life Carbon

Example — new rail project
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And UK policy context — new subJ ects belng created!

IGE usefulprojects

Maximising Social Value
from Infrastructure Projects

Department
for Transport

ey -.r I Decarbonising
e \wew [T Transport
" i I A Better,

Greener Britain




Picking the right projects to build — we have paradigm chan

HM Treasury

THE GREEN BOOK

CENTRAL GOVERNMENT
GUIDANCE ON APPRAISAL
AND EVALUATION

CAPITAL CAPITAL CATEGORY OF

DEFINITION ISSUES

Value Definition Framework

THE
CONSTRUCTION
PLAYBOOK

Government Guidance

Employment
Skilh and
7 Knowiedge

Heaith

Human

Capital Exparience
influence and
Conyultation

&

Social
Capital

Metworks ond
Connections

CATEGORY

DESCRIPTION
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0 ~ 1 N7 3 The GRIP Lifecycle
CIH Value Toolkit - 1 ST M —

P - Coplilil - e S e e e e EED

® SRS,

Value Toolkit:

Value Definition

Frontend
tainabl @ = . e + oo -
et I\. _
%) o ® o o
“The project”
crystallises
: . 1o -
Solution agnostic — might not build® Commercial strategy ready to procure
. 9 3 L . . .
Agree client’s mission and outcomes In parallel with planning, design etc
Leading to tangible benefits G
Align stakeholders Find sinele ontimal solut
- - ind sin imal solution
Client reflection on purpose R 5
Choose how to deploy team

Infrastructure and Projects Authority

Eight principles for project success

Principle 1: Focus on outcomes




H Value TOOlklt - 4 “Doing the wrong thing well?”

AV

Development lifecycle (Ref. CIH Value Toolkit, 2021)

Frontend m Reuse, repurpose

sustainable — e X - [ R s orrecyc
investor advisory / “Circularity”
business planning

Business need Opuonemng Des:gn Dehvery Operation

\ (& o
Y

This 1s all design — choices and decisions... Change mindset!

ﬁ “Choosing to do the right thing for long-term societal benefits”

Impact of
design
decisions

on outcomes

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




Challenges ince

INTERGOVERNMENTAL PANEL on ClimaTe chanee

* 3 crises: time 1s very short — are we doing enough? |
- How do we fix so many things together (and they have to be e s reLease
fixed in tandem)?! e i iS50

highest levels in human history, but the rate of growth has slowed. Without inmediate and deep
emissions reductions across all sectors, limiting global warming to 1.5°C is beyond reach. However,

* Are engineering degrees fit for purpose in what they teach?  feim i s e i i s e s
- 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 [ 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 1deally join
them
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