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an engineering problem — a civil
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Decarbonisation Motivations

Climate Change Sustainability Energy Security
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Source: ICE Membership Survey 2023: “How important is reducing the carbon emissions of your projects?”
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River Polluter: “I reduced the amount by which |

pollute the river by 30% this year”

Regulator: “Reduce your pollution to within t
L 4
environmental limits or face prosecution!”:

Developer: “l reduced the amo W my

infrastructure design by 30%”

Industry: “Good job!”
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Definitions

Carbon - Usedsas a shorthand for the carbon dioxide equivalent of all greenhouse gases. It is
quantified as ‘tonnes of carbon dioxide equivalent’ (tCO.e).

EmbodiedCarbon - Refers to emissions associated with the creation of an asset. Also
known.as ‘capital’ carbon, it is analogous to capital cost.

Operational'Carbon - Refers to emissions associated with the operation and maintenance of an asset. It is
analogous to operational cost and is quantified in tCO,e/year.

End-User Carbon - Emissions associated with the users of infrastructure assets. Although not directly
controlled by asset owners, it can be influenced.

Whole Life Carbon - The sum of the overall carbon emissions over an appraisal period, e.g. 60 years. Also
referred to as ‘lifecycle greenhouse gas emissions’ or ‘carbon emissions impact’

Net Zero Carbon - Balancing any remaining emissions by removing or absorbing an equivalent amount
from the atmosphere. Incorrectly referred to as ‘carbon neutrality’.

Knowledge




bon Emissions
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UK carbon footprint (981 MtCO,e/year)

Includes all impacts of UK consumption — both territonial
and imported emissions

Infrastructure emissions (515 MtCO e/year)
Emissions associated with infrastructure will account ‘

All other emi

for over 80% of the 2025 target and over 90% in 2050
Control (157 MtCO,e/year)

The infrastructure industry has control over capital and operational }

carbon emissions that are associated with the construction,
operation and maintenance of infrastructure assets

Influence

The infrastructure industry can influence end-user carbon ]

emissions, but typically action is required by others to reduce them

Source: Green Consuction) Bodrd

From ICR 2013

Infrastructure Carbon Review

| HM Treasury

4 80%

Infrastructure Carbon Review

Reduce carbon, reduce cost #50%

Strong leadership required

Supply chain involvement £20%

&> o e

Tackle carbon early

& 100% Build nothing - challenge the root cause of the need:; explore

alternative approaches to achieve the desired outcome

Build less - the use of existing assets; optimi
asset operation and management to reduce the extent of new
construction required

Build clever - design in the use of low carbon materials;
streamline delivery processes; minimise resource consumption

Build efficiently — embrace new construction technologies;
eliminate waste

0% Carbon reduction potentialioo.

November 2013
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Introducing PAS 2080:2023

The ICE and the Construction Leadership Council’'s Green Construction Board
sponsored both the revised standard and the accompanying guidance document

PAS 2080:2023

Carbon management in buildings
and infrastructure

Guidance
Document for
PAS 2080

15/07/2025
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PAS 2080: Three Simple Elements™

Leadership

Quantification

Challenge
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Key features of the updated PAS 20

Knowledge

PAS 2080:2023 PAS 2080 promotes reduced carbon, increased value
Carbon management in buildings delivery, more collaborative ways of working, and a culture
and infrastructure of challenging convention and traditional practice for

decarbonisation

>  Covers the entire built environment rather than infrastructure
alone

» Recognises net zero and system level.change

> Integrates carbon managementinto procurement and
decision-making throughout the life of a project

> Modular approach to whole life’carbon'is now compatible with
other standards, e.g. EN15804,

11

Whole life carbon must be consider
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Civil engineering works assessment information
Civil engineering works lifecycle information

Supplementary information
beyond the civil engineering
works lifecycle
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Source: BS EN 17472:2022
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hierarchy of decision-making

13

L
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L 4

‘ Designers

Product and
material suppliers

N
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Government, regulators, financiers, SyStem
multiple asset owners
A
¥
Collaboration Q
&é
Qo
Network o
Asset owners/managers 50

Collaboration

Asset owners/ Destmers
managers . -
Product/material
suppliers
Key

— Control
——— Influence
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‘PAS City’ hypothetical case study

Knowledge
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55 K
Carbon & S
What How [€ £F Q.8
benefit S5 &
Define outcomes of the project: Outcormes cl Developer 441
W Provide housing, office space, retail, defined within the Y
transportation, water and energy for X people context of how the Local government/
o ” ;‘;ﬁ‘!ﬂdlgﬂ! V:t":‘;‘e planning authority .
ine key objectives of the project: will suppor
- L] Allqn with the UK's net-zero target; deliver transition to net zero ‘
Project resilience against an X-degree scenario at system level
objectives and
outcomes. Define life of the project — how long do we expect
the development to exist and be operational?
W X years
Define areas of control and influence (see also
stakeholder mapping)

o\
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{Carbon management must become
mainstream practice for ICE members.
Following the 2023 publication of the updated PAS
2080 global standard for whole-life carbon
reduction, the ICE has produced its own
decarbonisation strategy.”

“All members are expected to take steps to align
their technical and professional practice with
PAS 2080 principles, including the

updated version’s greater focus on resilience
and nature-based solutions.”

Knowledge

While civil engineers do not have direct control over the whole lifecycle of these
emissions, they have enormous influence over the decision-making and technical work
that ensures emissions are understood, eliminated, actively managed and minimised.

18
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Promoting PAS 2080

International PAS 2080 Uptake

& NSW
Decarbonising Embodied Carbon
Infrastructure Measurement for
Delivery Policy Infrastructure

Instit of Civil Engin
Knowledge
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Considering Carbon & Cost

Knowledge

£10,000,000
£9,000,000
£8,000,000
£7,000,000
e
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£5,000,000
£4,000,000

£3,000,000

£2,000,000

40,000
Carbon Cost Management

35,000
" T A Cost

000

Carbon (T)

\.\

Tipping Point

Carbor) Cost

15,000

Traditional Engineering

10,000

Initial Design Build Less Build Clever Low-Carbon Materials

- —o—’\
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‘Adding Teeth’

PAS 2080 Clause 6:
Integrating carbon
management into
decision-making

Procurement

contract clause, a
much-needed
mechanism to
contractually
empower carbon
reduction

Knowledge

PAS 2080 Clause 10:

NEC4 X29 secondary

22
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PAS 2080:2023 — Procurement

“Asset Owner / Manager (Client) Requirements

» Assess how requirements in contracts for designers, constructors or
product/material suppliers or within the delivery model could support the asset
owner’s/manager’s alignment with the decarbonisation principles and the
requirements in the carbon management process

* Incentivise collaborative contractual arrangements across the value chain that
maximise carbon reduction opportunities

» Where appropriate, identify incentive mechanisms that reward whole life
carbon performance”

Excerpts from PAS 2080: 2023 - 10.1.1 Contracts

15/07/2025
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NEC X29 Secondary Clause

X29.1 intheScope.

(2) The Climate Change Plan is the climate change plan or is the latest climate change plan
accepted by the Project Manager. The latest climate change plan accepted by the Project
Manager supersedes previous Climate Change Plans.

(3) The Climate Change Partners are the people or organisations who contribute to the
achievement of the Climate Change Requirements and are identified in the Climate Change
Requirements.

(4) The Performance Table states the targets the Contractor is to achieve in Providing the
Works and sets out the adjustment to payment if a measured performance is higher, the
same or lower than its target. The Performance Table is the performance table unless later
changed in accordance with the contract.

intistion of € Engineer
Knowledge

X29 (1) The Climate Change Requirements are the requirements relating to climate change stated

24
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X29 Performance Table Iltems

€

institution of Cva Engineers

Knowledge

* Subject / issue to be addressed, e.g. Carbon
 Performance target, e.g. 50,000 tCO,e or 1000 tCO.e / km
* Unit of measurement, e.g. tCO,e

» Date when performance is to be measured

« Adjustment to the amount due if the target is not met

» Adjustment to the amount due if the target is met or improved upon_an

« Any limits on the amounts to be paid by the Contractor in accordance with

é}ﬁ\

Performance Table

25

X29 Example Perferimance Table _

measured Table, the Contractor (if any) Table, the Contractor is

(sum or rate) (aum or rate)

[For a per target

Ao O — limit]
Tota\it o [When an
MW to overall limit will

o be'paid apply]

Ref Subject/ Target Units Date when If performance does not Limitonsum If performance exceeds
issue to be performance meet the target stated to be paid by or meets the target
addressed is to be in the Performance the Contractor stated in the Performance

[EVER GEET T &3 €10 paid the amount stated

Knowledge

Limitonsum Reporting

to be paidto  frequency

the Contractor (weekly/

(if any) monthly/ at
completion)

[For a per target
limit]

[When an (weekly/ monthly/
overall limit will at completion)
applyl

26
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» All roads lead to PAS 2080

» Carbon planning regulations will improve

» Carbon reduction will become contractual

» X29 principles can be applied beyond NEC...
...provided that whole life carbon numbers exist —

<

15/07/2025
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ICE Carbon Management Plan

75.1%

Purchased goods and services

5.2%
Puichased alectrichy in
0GGS and BSG

4.6%

Fuel use In OGGS and 856 (gas)
&= ——58%

ICE Group 2023 Business travel
carbon impact: [
3.7%
5'3361C°!e Employee commuting
Thatequates to 2.7%
16tC0e Homeworking energy
per fulltime employee 59
iTEgd Fuel- and energy-based activties
55kgCO.e

per member

<1%
Energy use in leased buildings:
waste generatad in operations

Table 1: the ICE Group’s base-year carbon impact - overview by scope

€O, per FTE| of footprint
Scope 1: g3 se in OGGS and 856 25 07 46
Scope 2: electricity use in OGGS and 8SG 279 08 52
Scope 3: value chain indirect 4812 145 90.2
Carbon impact across all scopes 5336 16.0 100.0

.

Owned assets - scope 1 and 2 emissions

5 3ed 00res5es energy CONSUMOBION in OGGS and B5G, outlining 3
tory to net zero for scope 1 2nd 2 emissions. It ako
impiement new processes for responsibly manag:
usage and the embodied emissions of buiding wor

such as refurbs.

Procurement - scope 3

addresses the largest hotspot: purchased goods and serv
ich account for about 75% of the group's base-year carbon impact

t-focuses on integrating carbon management (and broader sustainability

objectives) in supply management and procurement dacsion-making.

Hospitality — scope 3

The hospitaiity business that TTL runs is a significant part of the group’s
‘oparations, constituting 3 key income stream. This area looks more broadly
‘embedding environmental best practice in event management while
ting carbon management in procurement decision-making.

Business travel — scope 3

candidates and members that are under the group's infiuence,

.
1| | NEa
|

Enablers - scope 1,2 and 3

This area addresses the group-wide mechanisms required 10 enable and
ambed carbon cross o "
recommentations concerming governance and employes engagement

Knowledge
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ICE Low Carbon Concrete Routemap

-E Op ortuni Action ‘

0 of diffrent concrates

should be acceptediexpect
Demonstrating saisfactory wfurmlm of materials and products which ars nat yel included in
B2 codes and standords

Selection of the SLS performance critaria fo minimisa CO2a (apalied laada and fimits on
J3 ‘delloction, crack widths and vibraton)
4 Reduce minimum cemant contents ksled in BS B500
45 Tagel m* conciole /i floor for bulkings fo minimise concrote use.

Ptchy progress:

6 Motnods for calcutating and reporting Ltilsation & optimisation of concrets stnucturas 5 Requirss 8

47 Whan non-comoaive rainforcement should be used el sl

] Acoelerated test methods 1o determine long lerm properties of new concrete products

49 atod J12: Rising awares
Identify future requ rements for concrete by use acrass the UK o inform targeting of new  risings o 5o

J10 facilities and products

a1 effcient! voided farms.

af
J12 Wotking methods to maximise tarwl 1ake-up by concrete demoltion arisings
Jobal

Industry bodies & J13  Oplimal use of GGAS and FAIn the UK eduction
earchers. Ji4  Conven PAS 88202016 o a British Standard - AACM/Geopolymer Acivator Standsrd
Publish guidanca J15 Use of fly ash reclaimed from stockpiles as a SCM

Identfication of clays in the UK with mineralogy nato use
JiS_ crokeida DG ix ANGH)
(o fines a8 & SCM at higher % raplacemant than currantly parmitted by
ar 191
Use ofteriary and qustomary rises beyond tho gudance alveady provided i BS

Low Carbon Concrete

Ji8 8BS 8500 to reduce the proportion of dinker and alsa
RC’Utemap Uwummduynuscmmwpmwmmupomm
. Jis BSEN197
Piion 1 enelr SO0 Sy 420 Use of ANCMs based on calcined clay (including metakaoling
a2 L 1o to enable raductions in volu:

of concretes: n
26 Use of synthetic SChs that sequester GO, guring manufacture ‘I
2 that ‘ =

29

BSI Flex 350

Alternative binder systems for lov What iS a BSI FleX Standard?

carbon concrete - Code of practice A precursor to a full standard that can be
s - produced quickly and iteratively.

Intended to be converted into a PAS or ISO

later. Recommendations and guidance, rather

than specifications.

What is Flex 3507 This fast-track standard,
entitled Alternative binder systems for lower
carbon concrete — code of practice, gives
guidance on all aspects of using lower-carbon
alternatives to standard cement as binding
agents in concrete.

BSI Flex 350 v2.0:2024-09

30
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Knowledge

otk ~ ~ . The ICE is sponsoring a new PAS
‘_' for Climate Adaptation Pathways
1 ey and an associated guidance
g‘t’;’;“;n document
Action € (o] > PAS 3090 will build on'both BS
Action D O O 8631:2021 and ISO
: > 14090:2019 — Adaptation to
o A Climate Change
0 10 70 80 90 100 A )
Time Imv—endfcenarln X A > » The PAS will specify the
Sine higmndomnm 10 70 80 90 100 requireme_nts for deV(_anping
Years and applying-adaptation
©  Transfer station to new policy action pathways in the infrastructure
| Adaptation Tipping Point of a policy action (Terminal) sector to aid adaptation
=  Policy action effective decisions in the context of

climate uncertainty

15/07/2025
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We must share emerging best pr'a

Knowledge

The ICE is always looking for useful and engaging case studies

E’_} Case study E Civil Engineer blog

How Transport for London reduced the
Bakerloo line extension’s whole-life
carbon footprint

How an Oxford college's focus on low
carbon materials led to champion
status

l’jl Case study E:‘Q Case study

How Keltbray achieved fuel savings with
a no-idle approach onsite

Cement-free concrete puts Network Rail
on track for carbon savings

32
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For the latest ICE guidance on carbon management and related fields, sign
up to the Knowledge Hub and access a range of CPD modules

Explainers Tech Talk podcasts
® Carbon terms made easy ® How engineers can affect carb@n
targets "o
® Measuring infrastructure’s carbon
Tech Talk video: How to Explainer: How to Explainer: Playing your impact " ® How engineers can applijicirculag
integrate renewable accelerate the transition part in the economy principleg®™

energy inte the grid to low-carbon materials decarbonisation challenge ® Net-zero business planning "
® The fdminute'@anbon literac

® Retrofit "= explainer ¢

® The carbon challenge facing civil « WhatghgineeSiEan learifforn
engineers " NaPERES MoV "

@ The circular economy

Tech Talk videos

® “How, enginegis€an use PAS 2080 to
magage carbon "=

Tech Talk video: What Explainer: Net-zero Tech Talk video: How
engineers can learn from business planning engineers can use PAS @ Ten carbon considerations for
carbon-friendly B Corps 2080 to manage carbon

engineers "

® What engineers can learn from carbon-
friendly B Corps ne"

© ELearning @ E-Learning ® Why a retrofit-first approach matters
new

33
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Special Offers

e Sustainable Development - Design,

Environment and Construction and Maintenance
Sustainability courses +  Carbon Management in Infrastructure

Copesiiebotiheicivitonin et anditie o Carbon in Infrastructure Procurement
need for more sustainable projects is relevant

to people all throughout the construction

supply chain, from sustainable design and

project management decisions, through to on-

site working practices.

www.icetraining.org.uk/courses/environment-and-sustainability/

34
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Our Engineering Responsibility

Knowledge

1\

(D) 1nside: Uniting train and track .« // Cambridge micro metro o o @

New Civil Engineer

ARy 2018

OFFTHE R
BHART ‘ ‘ The Institution of Civil Engineefs

i L is supporting its members in«ising to

CIVIL ENGINEERS AS GLOBAL .
EUBON TSR this global challenge”

79
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