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“Meeting the needs of the present without
compromising the ability of future generations
to meet their own needs”

Carbon Emissions vs Sustainability T T
/@ 5= g

United Nations Brundtland Commission, 1987
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Scope 1, 2and 3
Emissions

Transport &
distribution

Leased
energy
Company
Employee facilities
commuting

Processing
of sold
products

The GHG

l Purchased Purchased
urchase heating &
Protoco ng Use of sold
e cooling Company products Source: Circularise

services ]
vehicles

End of life
treatment

Leased
facilities

Capital Transpoty & Fuel/ Business Purchased

Waste Investments Franchises

goods distribution energy travel steam

UPSTREAM ACTIVITIES REPORTING COMPANY DOWNSTREAM ACTIVITIES

Scope 3 - Upstream J \J Scope 1l Scope 3 - Downstream
Indirect Direct Direct Indirect
From goods / services purchased by From energy purchased by company Emissions owned / controlled by company From goods / services sold by company
company
Capital goods Electricity, heating, cooling Fuel in company vehicles Transport of products
Consumables Spills and contamination events (fugitive Use of products
Waste disposal emissions)
Challenging to calculate Easy to calculate Easy to calculate Very difficult to calculate
Need to collect data from supply chain Typically has a standard grid value calculated ~Chemicals have a standard GHG emissions May require assumptions and data from
Requires collaboration and data sharing annually per country/territory profile for combustion or degradation customers or market research to estimate

across multiple entities emissions from use and disposal



Net Zero Targets

leos e
~0%92"0?

Scope 3

Minimum requirement of Scope 4
Boundar 1&2 Must cover Scope 1, 2 & o . e
ease ranspor
y Scope 3 encouraged but not Upstream Scope 3 R Pt;r:;ags;d distribution
mandatory Company .
Employ?e facilities Plgfcisosl:'?g
. Must be reducing emissions The GHG commuting products
Ambition No requirement for a company along a 1.5°C trajectory N
to reduce emissions : Protocol goods] heating & Use of sold

cooling

Company products Source: Circularise

services z
vehicles

across Scope 1,2&3

Purchased
steam

End of life
treatment

Leased
facilities

No specific guidance (yet)
Needs a combination of
. standards, frameworks, and UPSTREAM ACTIVITIES REPORTING COMPANY DOWNSTREAM ACTIVITIES
Guidance PAS 2060 best practices
Incl. PAS 2060, PAS 2080,

Capital Transpoty& Fuel/ Waste Business

goods distribution energy travel Investments Franchises

SBTi No climate policies
] 41-48°C
—expected emissions in @ baseline scenario
it countries had nolimplemented climate
I reduction policies,
Take out what you put in Reduce then remove 100 Gt

Diagram

Current policies
2.7-31°C

=¥ cmissions with current climate pelicics in
place resull inwarming of 2.7 1031°C by 2100,

Pledges & targets (2.4 °C)

—emissions il all countriess delivered on reduclion
pledges result inwarming of 2.4%C by 2100,

50 Gt

Greenhouse gas emissions
up to the presen

SEQUESTRATION
& OFFSETTING

2°C pathways
1.5°C pathways

1970 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

o
=
-
-
L
w
L
L
(=]
o3




Carbon Literacy

<lg

~1 kg

1 full day streaming
4k Netflix

carton of eggs

1, camembert

~10 kg

Areturn
Eurostar trip (per
passenger)

1 hour drive

1 steak or
cheeseburger

1 household waste
bin to landfill

~12 - 60 kglyr

One Ton of CO:

~100 kg

one-way flight
within Europe (per
passenger)

Set of new car tires

Half a bitcoin
transaction

A return flight from
London to NY (per
passenger)

A long-haul flight to
Asia

Arcadis UK annual
energy use per FTE

~1.4 -1.8 Tlyr

Average UK / EU
carbon footprint
per person per year

Driving a car once
around the world

Powering a
superyacht for
1 day

A commercial space
flight (per billionaire)

Wildfires across 2-8
acres of land

Building a typical 3-
bed house (traditional
construction)






A Planet Positive Future

Arcadis. Improving quality of life

A ARCADIS

In our In our In our Our
Founded in 1888 for The fire salamander Arcadis derived
Wasteland requires a balance from Arcadia the

Redevelopment.

0 O

between clean water,
healthy air, and clean
soil to survive.

0 0

finest place on

earth to live

o

—0

[

-

. & positive future

2019 2020 2021 2022 2023-2024 2025 2027 2028 2030 2035
Baseline year Offsetting 100% Sourcing 100% Science Based Supply Chain Reduce Scope Carbon removals Halve overall Transition fleet to Reach net zero
for corporate of Material Scope renewable Targets initiative ~ engagement with 1 & 2 emissions covering 100% of Scope 1,2 &3 electric vehicles emissions
-wide carbon 1, 2 & 3 emissions electricity in has approved Carbon by 45% Material Scope 1, emissions

emissions offices globally targets Disclosure d 2 & 3 emissions
Project to track Reduce Scope 3
Scope 3 travel emissions
emissions by 35% and flights

by 50%

24 April 2024



Supply Chain Carbon — Scope 3 emissions per spend

Clients

A ARCADIS

Capital Transpoty& Fuel/ Waste Business
goods distribution energy travel

Suppliers

Capital Transpoty&  Fuel/
goods  distribution energy \Vaste

UPSTREAM ACTIVITIES

Scope 3

Leased
assets

Employee
commuting

Purchased
goods /
services

Capital Transpoty &  Fuel/ Waste Business
goods distribution energy travel

UPSTREAM ACTIVITIES
Scope 1

Scope 3

Scope 2

Leased

assets Purchased

energy

Company
Employee facilities
commuting

Purchased
heating &
cooling Company
vehicles

Purchased
goods /
services

Purchased
steam

as1eIN2.1) :24N0S

UPSTREAM ACTIVITIES REPORTING COMPANY

Scope 1
Scope 2

Leased
assets

Employee facilities

commuting

Purchased
goods /

services Company

vehicles

asueInau) 021n05

Business
travel

REPORTING COMPANY

Scope 2

Purchased
energy

Purchased
heating &
cooling

Purchased
steam

Scope 1

Company
facilities

Company
vehicles

REPORTING COMPANY

Scope 3

Transport &
distribution

Processing
of sold
products

Use of sold
products

Leased . End of life
facilities Investments Franchises e ren

DOWNSTREAM ACTIVITIES

Carbon Disclosure Project

Request
information —
Data and insights

"> IN'CDP -

Questionnaires

Information

60,0004

suppliers

https://arcadiso365.sharepoint.com/sites/Intranet

-Global-Procurement/SitePages/CDP.aspx



https://arcadiso365.sharepoint.com/sites/Intranet-Global-Procurement/SitePages/CDP.aspx
https://arcadiso365.sharepoint.com/sites/Intranet-Global-Procurement/SitePages/CDP.aspx

Supply Chain Carbon — Vehicles

*  Company Vehicles
* Fuel / Energy to run vehicles and plant
+ Data - Fuel Cards

A ARCADIS

Capital Transpoty& Fuel/
goods distribution energy B

Scope 3
Scope 2

Leased
assets

Suppliers Erplore

Purchased
goods /
services

Purchased
energy
Company
facilities

Purchased
heating &

cooling Company
vehicles

Purchased
steam

Business

Capital Transpoty& Fuel/
travel

goods distribution energy

Waste

REPORTING COMPANY

UPSTREAM ACTIVITIES

Leased

assets

Employee
commuting

Purchased
goods /
services

Business
travel

Purchased
energy

Purchased
heating &
cooling

Purchased
steam

Widely available conversions (1 litre of diesel ~> 2.7 kgCO, 1 litre of petrol ~> 2.3 kgCO,)

Company
facilities

Company
vehicles

Working with Wheels
-4l to secure EVs as they
4l become available in
2023

https://arcadiso365.sharepoint.com/team

1/3 of their cars are

BS1UR)NDUID :92IN0S

S/UK-SER-SHEQ/SitePages/SER-

Electric-Fleet-Guide.aspx

Electricity or green hydrogen created
from renewable sources

v VvV VvV v

Electricity from the grid
Low carbon blue hydrogen from grid electricity
HVO from waste biomass

Medium carbon intensity

Natural gas
Diesel hybrids
High carbon blue hydrogen from
natural gas reforming
Biofuels not from waste sources

®
il ‘045 %EVsby2023 Q@@ @
®

High carbon intensity
Fossil fuels
Grey or brown hydrogen
Tl Employees can only ﬁ ARmDIS
) order EV; 100% EV by
2026
Purchased 2 EVs for
Bl 1/3 of their fleet is
already EV E w;lrrs l;ladquaners in
@ Recently acquired 1 Planning to acquire 5
® = ;)r,::gr; llrstxew % more cagrs in the ’
coming year, making
transition 58% of thelr fleet EV

® Recently acquired
Pl hybrid cars to prepare
for the transition

11


https://arcadiso365.sharepoint.com/teams/UK-SER-SHEQ/SitePages/SER-Electric-Fleet-Guide.aspx
https://arcadiso365.sharepoint.com/teams/UK-SER-SHEQ/SitePages/SER-Electric-Fleet-Guide.aspx
https://arcadiso365.sharepoint.com/teams/UK-SER-SHEQ/SitePages/SER-Electric-Fleet-Guide.aspx

Supply Chain Carbon — Consumables

« Consumables and monitoring techniques
* Materials selection and materials lifecycle
* Need to collect data from supply chain

* Requires collaboration and data sharing
across entities

Leased

assets

Employee
commuting

A ARCADIS Purchased

goods /
services

Capital Transpoty & Fuel/ Waste Business
goods distribution energy travel

Scope 3

Leased
assets

Suppliers Erplore

Purchased
goods /
services

Purchased |
energy
Company
facilities

Purchased I
heating &
cooling Company
vehicles

Purchased
steam

Capital Transpoty& Fuel/ Waste Business
goods distribution energy travel

BS1UR)NDUID :92IN0S

UPSTREAM ACTIVITIES REPORTING COMPANY '

Purchased
energy

Purchased
heating &
cooling

Purchased
steam

® O

Galvanized Steel Roof Panel (Steel)

Structural Steel Gariicia Board

Company
facilities

Company
vehicles

RETHINK/REDESIGN

REDUCE

REUSE

MATERIAL RECOVERY

RESIDUALS MANAGEMENT
(Biological treatment and stabilized landfilling)

UNACCEPTABLE

(Incineration and “waste-to-energy”)

10,000 kg CO, .,/ m?

1,000 kg CO, oo/ m3

100 kg CO, oq/ m?

10kg CO, o/ M3

0kg CO;q/m?

https://arcadiso365.sharepoint.com/sites/

Intranet-Global-

Sustainability/SitePages/Carbon-

Hotspot-Analysis.aspx

12


https://arcadiso365.sharepoint.com/sites/Intranet-Global-Sustainability/SitePages/Carbon-Hotspot-Analysis.aspx
https://arcadiso365.sharepoint.com/sites/Intranet-Global-Sustainability/SitePages/Carbon-Hotspot-Analysis.aspx
https://arcadiso365.sharepoint.com/sites/Intranet-Global-Sustainability/SitePages/Carbon-Hotspot-Analysis.aspx
https://arcadiso365.sharepoint.com/sites/Intranet-Global-Sustainability/SitePages/Carbon-Hotspot-Analysis.aspx
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Sustainable Design and
Procurement for Site Work

Limited scope for
sustainable changes

Path is set based on
previous design
stages and end-goal
requirements for
project goals

Still many
improvements to be
made to reduce
carbon emissions

Ability to influence .
whole life cycle carbon

Accuracy of
assessment

Definition

Strategy ’> Brief Concept

Work stages of infrastructure delivery
Source: PAS 2080

Design

Construction
and
commissioning

v
Procurement

Handover Operation
and
closeout v

Maintenance

v

Use of
the asset

End of life



Design — Driving

Saves ~ 20 to 40 kgCO, per 60 mile trip (1.5
hour drive)

© Arcadis 2024

Emissions from different modes of transport
Emissions per passenger per km travelled
M CO2 emissions I Secondary effects from high altitude, non-CO2 emissions

Domestic flight )f +121g
Long haul flight &
Car (1 passenger) (g
Bus ‘D
Car (4 passengers) [y
Domestic rail é
Coach ]
Eurostar é
Note: Car refers to average diesel car
Source: BEIS/Defra Greenhouse Gas Conversion Factors 2019 (B|B|C)




Design — Scope of
Work

1 m® of soil sent to landfill produces ~35 kg of
CO, + the fuel to transport

116°47°40°W 118°47'30°'W

- 4 z
8 3
5 5
2 2

e

116°47'50"W 116°47°30"W

e Water Sample Points
== Contour lines at 10 cm elevation intervals

© Arcadis 2024




Design — Scope of N
Work ARG L

First retum

© Arcadis 2024




Design — Monitoring

GPRSLink

Application: Groundwater Menitoring

One case study reduced driving by 60% per.
month

O

4.5cm
thickness = 0.2 cm

A
r
B,
KA
o o
e

© Arcadis 2024




Procurement —
Welfare

Hydrogen + Solar =

1 Jerry can of diesel produces ~50 kgCO2 when
burned

© Arcadis 2024




Procurement - y
Generators VY ] R

.

Can power static
units or electric plant

| —
| —
| —
——
| m—
]
—

Lk

fl
1}

-~ Lower noise (for
compliance regulations

Diesel generators produce 0.7 — 1.1 kgCO,
per kWh

~65 kg CO, per day for. a typical welfare cabin

© Arcadis 2024



Procurement - Fuel

Isomerisation

Natural gas/

MeOH
— -
Production [l "eNeWable g b0y ction Transesterifying

Hydrotreating gas

had o

Lifecycle GHG Emissions by Feedstock and Fuel Type

(Click in the Legend to View Results by Feedstock)

LPG [
Maptha [ ]
Jet fuel
Renewable gasoline @ [ ]
Renewable electricity [ ]

Renewable diesel

Ethanol @ L (. = I ) ¥ BN/
. . Cellulosic diesel [
90% lifecycle CO, reduction Butanol

r
Biodiesel [ ] o ¢ [ ] [ ]
9

Baseline Gasaline

| |
Baseline Diesel [T
-25 0 25 50 75 100

<
Net GHG Emissions (kg CO2e/mmBtu) &
@
@ Algal oil  Q Barley* @ Biogas from landfills Canolaoil @ Cellulose from corn stover o
@ Corn starch @ Distillers corn oil Distillers sorghum oil ~ ® Grain sorghum Palm oil* >
Soybean oil @ Sugarcane Switchgrass @ Yellow grease M Petroleum (?)

© Arcadis 2024




Case Stu

Award Winning .

Ground Investi




Shell Sceptre —
Sustainable Solutions

Background:

Off-grid site (no power supply)

Typically relies on diesel generators which are
carbon intensive and cause noise and air pollution

Is there a way to make this more sustainable?

Solution:

Work with suppliers to understand sustainable
options

Rank options by carbon intensity

Select the least carbon intensive viable options

Result:

Approximately 26T CO, emissions saved by
utilizing sustainable and lower-carbon intensive
welfare and equipment provisions during the 12
week site drilling program.

Electricity or green hydrogen created
from renewable sources

v Vv

Electricity from the grid
Low carbon blue hydrogen from grid electricity
HVO from waste biomass

edumcroon

Natural gas
Diesel hybrids
High carbon blue hydrogen from
natural gas reforming
Biofuels not from waste sources

High carbon intensity

Fossil fuels
Grey or brown hydrogen

v

Shell SGWS Sustainability Award 102023

)  SGWS SUSTAINABILITY AWARD

This Award is presented to
Arcadis UK: Shell Sceptre - Sustainable Welfare Solutions
in recognition of the significant contribution made in conducting
and promoting sustainable activities associated with our
Soil and Groundwater Program.

(A ity Gt

David Dollard Saint-Laurent
GM, Soil and Groundwater Solutions

23



Shell Sceptre — Sustainable Solutions

ccTv!

Solar / diesel hybrid welfare » Solar / methanol fuel cell Electric pallet mover * Hydrotreated Vegetable Oil
*  Welfare unit with roof- CCTV » recharged using the welfare (HVO) used to refuel drilling
mounted photovoltaic panels + saving approximately solar electric supply rigs, remediation
which recharge an onboard 4,200kg CO, when compared + negating the need for a * generator and tracked
battery to power lighting and with non solar powered telehandler dumper which saved up to
plug sockets CCTV requiring a diesel * reducing potential emissions 1,131 kg CO,
« saving 660kg CO, when generator. by approximately 20 TCO,
compared to standard units * PLUS a significant cost

saving



Conclusion
and Next Steps




2019

Baseline year

for corporate

-wide carbon
emissions

2020

Offsetting 100%
of Material Scope
1, 2 & 3 emissions

2021

Sourcing 100%
renewable
electricity in

offices globally

2022

Science Based
Targets initiative
has approved
targets

2023-2024

Supply Chain
engagement with
Carbon
Disclosure
Project to track
Scope 3
emissions

https://arcadiso365.sharepoint.com/:u:/r/sites/Intranet-Global-
Sustainability/SitePages/Whole-of-Life-Carbon-Multi-Level-
Training.aspx?csf=1&web=1&e=Kg9x9P

2025

Reduce Scope
1 & 2 emissions
by 45%

Reduce Scope 3
travel emissions
by 35% and flights
by 50%

2027

Carbon removals
covering 100% of
Material Scope 1,
2 & 3 emissions

2028

Halve overall
Scope 1,2&3
emissions

2030

Transition fleet to
electric vehicles

.

2035

Reach net zero
emissions




Greatest success through early
adoption of sustainable principles

* Retrofitting a scope of
works is always more

challenging Ability to influence |

whole life cycle carbon

* Involvement in
discussion with clients
AND regulators to
provide sustainable
solutions as early as

. 1 1
possible : :
1 1
5 o o o 1 1 1 1
«  Multicriteria analyS|S —e.0. Accuracy of : : : : :
SuRF framework to asss | - - - . .
o o 1 1 1 1 1 1
support decision making \ : :
Strategy ‘ Brief Concept Definition Design Construction  Handover Operation  End of life
and and
finf deli commissioning  closeout W
Work stages of infrastructure delivery o W,
Economic Procurement v
Use of

Source: PAS 2080 the asset

Socal

Envronment




A ARCADIS

Arcadis. Improving quality of life.
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