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Why am I here today?

I will tell you a story…

1. Current market
2. Digital Engineering role in

current market
3. Digital Twin
4. Sustainability
5. AECOM digital solution 

for Sustainability



A story about how the market and the clients’ requirement are changing

Our industry has changed, and everything is changing quickly and constantly as long as the technology comes out 
with a new tool



How can we face these changes: being AGILE

• New tools coming out frequently

• New version of software implementing new features

• Client requirements getting higher and higher

• Be able to adapt to the changes

• Flexibility

• Multi-disciplinary teams

• Cross-functional teams

WE NEED TO BE



How can we face these changes: being prepared to the change

Lamborghini Trattori is an Italian agricultural 
machinery manufacturer. The company designs 
and builds tractors. It was founded in 1948 in 
Cento, Italy by Ferruccio Lamborghini, who later 
went on to establish Automobili Lamborghini.

Automobili Lamborghini S.p.A. is an Italian 
manufacturer of luxury sports cars and SUVs based 
in Sant'Agata Bolognese. Ferruccio Lamborghini an 
Italian manufacturing magnate, founded Automobili
Ferruccio Lamborghini S.p.A. in 1963 to compete 
with Ferrari.



Digital Engineering role in every project

Project Managers

TfNSW requirements:

• Higher and higher LOI

• Higher and higher LOD

Contractor:

• All TfNSW requirements

• Additional specific 
requirements

Design Managers

Discipline Leads
Digital 

Engineering 
people

Digital 
Engineering 

people



Main stakeholders and difficulties

Project Managers

We will not do this, it is 
costing too much

Design Managers

Discipline Leads
We need to lock off the 
design, we can’t look after 
digital now

The role of Digital Engineering is to make everyone happy, not only performing the best 
process/workflow but also to be able to make it user friendly and effectively communicate the 
benefits of new technologies to others within the organization



DIGITAL TWIN: flow of information across the life project cycle
Virtual 3D geometry

Connection with web platform
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It is not a commercial slogan for private companies anymore…

The two countries backed the key goal of 

tripling renewable energy capacity globally 

by 2030 to “accelerate the substitution for 

coal, oil and gas generation”.

EXAMPLES OF PRIVATE COMPANIES:

PATAGONIA

APPLE



How to achieve net-zero goals…

1. The key to achieving net-zero goals lies in the process of measuring

2. But the big question is, how can we improve carbon emission unless we measure them?

3. How can we measure carbon emission and keep them under control?



Use a technology driven approach to solve the problem

We have to unlock Sustainability through Digital Solutions



Connecting the dots… 1. Connect sensors in a Digital Twin 

model

2. Measure sustainability parameters

3. Leverage Machine Learning 

technology to predict future 

measurements and act accordingly

4. Visualize all information on a user-

friendly platform accessible from 

everyone to emphasize the problem 

and how we are contributing to 

solve it

Digital Twin
Virtual 3D geometry

Connection with web 
platform
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AECOM ScopeX approach

AECOM's ScopeX™ approach is an innovative
framework designed to embed sustainable
development and resilience by incorporating an
ESG action plan and leveraging data, technology,
and expertise.

ScopeX aims to revolutionize the way major
planning, design, construction, and operation
projects address carbon reduction.

ScopeXTM is AECOM’s approach to decarbonizing
our clients’ projects. It is a process comprising of
four elements (Clients, Methods, Data, and
Technology) that can be applied at any time
through planning, design and construction phases.

Today we will focus more in the Data and
Technology part of the process.



Carbon footprint: Asset Assessment Scope and Boundaries

Product and Construction Stages Use stage End of life stage

A4
Transport

A5
Construction 

activities

B1
Use

B2-5
Maintenance

B6-8
Operation

C1
Deconstruction

C3-4
Waste 

disposal

C2
Transport

D
Beyond 

the 
infrastru

cture

• Carbon 
sequestration

• Energy 
recovery

Upfront carbon

Embodied carbon
Also capital carbon

Operational carbon Embodied carbon
Also capital carbon

A1-3
Product 
Stage

Lifecycle Carbon Assessment (LCA) Emissions
EN17472 (Infra), EN15978 (Buildings)



Life carbon reduction at different life cycle phases

Avoid “greenwash”
misleading 
or deceptive publicity disseminate
d by an organisation so as to 
present an environmentally
responsible public image



Carbon estimation: the concept of calculation

Carbon footprint (KgCO2e)
• Multiple mechanism/tools to calculate 

emissions
• All rely on input data
• A very manual process that does not 

scale

Emissions Factor (KgCO2e/FU)
• Many data sources/format
• Specific to substance, manufacturer, 

manufacturing process, geography, local 
energy inputs

Quantity (FU)
FU = Functional Unit
• Materials – Kg, tonnes
• Energy – kWh, MJ, kL diesel

Carbon footprint (KgCO2e) = Quantity (FU) x Emissions Factor (kgCO2e/FU)



Carbon estimation and quantity mapping

Carbon footprint (KgCO2e) = Quantity (FU) x Emissions Factor (kgCO2e/FU)

CAD FILES



Carbon estimation and quantity mapping

Carbon footprint (KgCO2e) = Quantity (FU) x Emissions Factor (kgCO2e/FU)

BIM MODELS



Carbon estimation and quantity mapping

BIM MODELS

Carbon footprint (KgCO2e) = Quantity (FU) x Emissions Factor (kgCO2e/FU)



Workflow overview

BIM Data

Manual 
Data

Quantity from the 
geometry (LOD)

Quantity from metadata 
(LOI)

i.e. Transportation

Agnostic 
Mapping file



Technical dashboard



Final output
User friendly dashboard



Conclusion

…if we want to build projects that will help the environment, local 
communities need to be fully on board. 

To do that, we need to build trust. 

The only way to build trust is by being transparent. 

And to be transparent, we need the power of real data.



Leveraging Technology for Streamlined Carbon 
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Christian Pallaria
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