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Running order

• Context – systems-thinking in the built environment

• Connected Digital Twins as part of the solution

• Looking forwards



The built environment

Economic 

infrastructure

Social 

infrastructure

Natural 

environment Built environment

The built environment is a system of systems



Achieving net zero

Providing climate resilience

Delivering infrastructure equity

Creating a circular economy

Protecting biodiversity



Connections and disconnections

Connected

• Systems that our societies depend on

• Challenges that face the systems

• Organisations that run the systems

• Data that is needed to run the systems

Disconnected



The built environment really matters

…and so do we



A big vision that is based on outcomes

A vision for a built environment whose 

explicit purpose is to enable people and 

nature to flourish together for generations



An approach that is outcomes-focused and systems-based

…and community-enabled.



Projects Outcomes



Interventions Systems Outcomes
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Digital twinning as a methodology



Digital twins – many digital twins for many purposes

Physical Digital

Assets

Processes

Systems

Data

Models

Visualisations

Driven by purpose

Delivering value: “better decisions faster”

Data

Interventions



Individual digital twins

Interventions

Insights 

Decisions

Outcomes

Data

Physical Digital



Connected digital twins



An ecosystem of connected digital twins



Data

Access, security 
and quality 
controls

Copy of 
data

People

B – We share access with you 

to a database containing a copy 
of some of our data

C – We give you controlled 

access to a managed copy of 
some of our data

A – I give you a copy of some of 

my data

One to one data sharing
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Many to many – point to point
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Many to many – shared database



Wind Farm 
Operator

Power Station 
Operator

Network 
Operator

Orchestrator

Distributed 
Storage

Charging 
Provider

System 
Operator

Electrolyser

Distributed/connected



Sharing information helps address systems-level challenges



Potential market failure…

Federation failure Ethical failure



The future we want

   Data for
   public exploitation

   Data for
   public control



The future we want

   Data for
   public exploitation

   Data for
   public control



Digital twins

Physical Digital

Decisions

Outcomes

InsightsData

Interventions



Cognitive

DigitalPhysical

Where our worlds meet



Where our worlds meet



Digital 
Model

Digital 
Shadow

Digital 
Twin

Gemini CC-BY-SA-4.0

Building an ecosystem

Organisations & programmes

Cyber physical system

Augmented reality & 
virtual reality

Simulation & 
emulation tools

Artificial intelligence 
& machine learning

Internet of 
things

Robots & 
smart 

machines

Cyber Physical Infrastructure

Shared building blocks: 
Socio-tech

Human factors
User experiences

Interactions
Value propositions

Skills and competence
Living labs

Shared building blocks: 
Infrastructure

Models
Algorithms

Frameworks
Standards

Applications
Data assets

APIs
Integration architecture



Technical

Socio-technical change

Socio-technical



Convene | Connect | Coordinate

ResearchPolicy Practice



Thank you
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