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Digital twin
definition

A digital twin is a virtual 

representation of real-world 

entities and processes, 

synchronized at a specified 

frequency and fidelity.
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Africa 
1%

Asia 
6%

Australia & New 
Zealand 

12%

Europe 
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Middle East 
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PERCENTAGE BY REGION

Global Membership

33 Countries Represented

• Australia
• Belgium
• Brazil
• Bulgaria
• Canada
• Chile
• Finland
• France
• Germany
• Hong Kong
• India
• Ireland
• Israel
• Japan
• Kenya
• Lithuania
• Mexico
• Netherlands

• New Zealand
• Nigeria
• Poland
• Portugal
• Russia
• Singapore
• Slovakia
• Slovenia
• Spain
• Sweden
• Switzerland
• Turkey
• U.S.A.
• United Arab Emirates
• United Kingdom
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Working Groups

Natural Resources
• Oil & gas

• Mining
• Water
• Solar
• Wind

Aerospace & Defense
• Land

• Maritime
• Air
• Cyber
• Space

FinTech
• Value

• Payments
• Ownership
• Information
• Risk
• Access control

Healthcare &           
Life Sciences
• Healthcare 

management
• Medical devices
• Patient journey

• Pharmaceuticals

3T
• Terminology

• Taxonomy
• Security & 

Trustworthiness
• Platform stacks

Manufacturing
• Manufacturing 

equipment
• Product development
• Supply chain

Academia & 
Research
• Develop digital twin 

program
• Accelerator program
• POC, Pilot Programs

• Educational collateral

Mobility & 
Transportation
• Airports, seaports, rail
• Containers and cargo
• Supply chains and 

corridors

• Goods and services

Agriculture, Food & 
Beverage
• Agriculture (field to fork)

• Aquaculture (ocean to 
plate)

• Supply chains, value 
chains

• Goods and services

Architecture, 
Engineering, 
Construction & 
Operations
• Infrastructure
• Smart cities, buildings
• Real estate
• consortium.
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Rob Harwood, COO, Slingshot 
Simulations

Tim O'Callaghan, Project Consultant, 
Electric Places



Rob Harwood
COO

Introductions: Our Speakers

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/

A digital twin software as a service solution provider focused on sustainable 
location-intelligence based applications:

• A ground breaker member of the Digital Twin Consortium

• Delivered multiple location intelligence based digital twins, including

• The Yorkshire Geospatial Twin Partnership

• Sustainable Future Mobility Hub Planning

• Ecosystem Protection

• Focused on democratising access to the value of digital twins

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/
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Tim O’Callaghan
Project Consultant

We develop and promote projects for the private and public sector that actively 
enhance the economic and environmental strength of places, people and 
businesses:

• A not-for-profit community interest company that produces strategies and 
delivers projects that support the transition to Net Zero

• Supporting organisations with their net zero carbon agenda

• Local Authorities

• Housing Developers

• Renewables Consortia

• Delivering clean tech R&D projects

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/


Agenda

• Introductions 
• Regions in Context of Net Zero and a UK Perspective
• Case Study: NN2NZ

• North Northamptonshire to Net Zero (NN2NZ): Developing a Roadmap
• Why a Digital Twin?
• Solution Demonstration:

• Data Integration and Contextualisation
• Visualisation
• Analytics and Simulation
• Engagement and Action

• Summary
• Q&A

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/
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Case Study: NN2NZ

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/

• Population of c.350,000, significant 
economic potential

• Mix of large (“growth”) market towns and 
over 100 villages

• Planned strategic growth to 2031 and 
beyond…

• 31,100 new jobs

• 35,000 new homes

• “…a showpiece for modern green living and well 
managed sustainable development: a resilient 
area where local choices have increased the 
ability to adapt to the impact of climate change 
and to global economic changes”

About North Northamptonshire

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/
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Developing a roadmap to achieve NZ

• UK Parliament declared a climate emergency in 2019, along 
with goal of being net zero by 2050. Many are trying to beat 
this.  Emissions are coming down, but significantly more 
needs to be done to reach net zero.

• NN2NZ aims to develop and recommend a programme of 
initiatives that would enable NN to reach Net Zero ahead of 
2050, along with a robust framework for assessing new 
ideas as they emerge

• Follow-on funding for trialling and roll-out of the key 
initiatives will be sought to enable success for NN

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/
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Key Challenges:

• How to create a holistic view from hundreds of data sets?

• Which interventions to prioritise?

• How to link intervention to impact on a data and evidence 
basis?

• How to forecast scale and impact over time against the CO2 
gap?

• How to interactively engage a diverse set of stakeholders 
from policy makers to the general public

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/
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The Complexity of Intervention Options

>8000 projects analysed – no stone left unturned. What if…..
• every south-facing roof had solar
• every car park had solar and wind
• people gave up their second cars
• no-one drove to work…

Cranfield University validating emissions calculations and 
relationships

Summary CO2 gap closure for North Northamptonshire

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/
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Why a Digital Twin?
To assess the feasibility of promising interventions we need to model and map their impacts on existing 
infrastructure and understand populations that may disproportionately benefit from or pay for 
interventions.

Aggregate
• A single platform which acts as an NN evidence base for decision making 
• Collating data from diverse sources (e.g. Land use mapping, DNO, Traffic, EVCP, housing, carbon 

conversion factors, social indicators, census data)

Analyse 
• Calcs can be performed in Excel but challenging to simulate time-related:

• Geospatial impacts (e.g. impact of EVs on regional NO2 and congestion) 
• Location specific quick wins or barriers (e.g. impact of PV in areas with export headroom but 

not affected by curtailment issues)    

Interpret
• Visualise heat maps and RAG rated infrastructure/metrics to help decision making

Communicate 
• Maps with overlaid metrics, dashboards ,3D renders, intractability enable evidence based 

engagement with planners, councillors, developers and the public.

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/
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Under the Hood of the Digital Twin
The digital twin was architected in accordance with the Digital Twin Consortium best practice reference architecture and 
with guidance from the capabilities periodic table  (images courtesy of the Digital Twin Consortium):

Reference Architecture Capabilities Periodic Table

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/
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Aggregation

Using Slingshot Simulation’s digital twin solution, over 100 large, disconnected mostly spreadsheet based data sets 
were integrated. The solution is based on unique graph technology IP that enables rapid and automatic data linking and 
contextualisation that results in up to 80% time savings.

Energy Data
• Solar panel locations
• Wind power
• Substation and power network locations
• Gas to heat pump heating systems
• Insulation 

Land Use, Housing, Social and Commercial Data
• Census
• Building efficiency to post code level
• Land use
• Car parks
• Bus and cycle routes
• Air quality
• Diet choices

Mobility Data
• Origin/destination
• Modality
• EV adoption over time
• EV charging infrastructure
• Public transport schedules
• Traffic count and simulation

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/
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Aggregation – How it Works

Slingshot Simulation’s digital twin platform using unique IP to link and contextualise disconnected data sets into a 
“knowledge graph”. This transforms the way we can connect data – like the paradigm shift from an Encyclopaedia to 
Wikipedia

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/
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Analyse
The no code analytics engine of the digital twin was used to simplify complex analytics in to “drag and drop” workflows that can be configured by non 
data scientists to answer a wide range of intervention questions.

Example: EV Uptake Impact Analysis 

• Number of total cars at postcode level

• CO2 impact figure (per unit converted)

• Slider & Equation gives the number of cars 
converted per postcode

• Equation gives total impact on CO2 per 
postcode

• Visualisation (on map)

• Data results (in data table)

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/
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Analyse
By embedding impact models and forecasts, forward looking simulations of “what if?” scenarios were performed.

Example: Simulated Impact on Future Traffic Volume

Predicting impact on emissions from:
• Mode shift
• New developments
• Population change
• Clean air zones/restricted access
• …..

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/
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Interpret

The power of integrated and contextualised data

This snapshot shows the relationships between:
• Land Use

• Council managed assets
• Energy

• Power distribution substations
• EV charging infrastructure

• Mobility
• Walking and cycling networks

• Environmental
• Rainfall

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/
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Communicate

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/
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Outcomes: The So What?

• A centralised platform that enables forecasting and impact analysis (energy, emissions, cost) of 
potential interventions covering transport, buildings, energy systems, food & farming, industry.

• Analyses will enable recommendations to promote and enable key trends for net zero:
• Transition away from petrol/diesel vehicles

• EV uptake impacts, use of alternative fuels, clean air zones, modal shift
• Electric heating revolutions

• ASHP, shift to renewables
• Behavioural changes

• Dietary changes
• Modal shift

• Impacts on deprived vs. affluent areas 
• Energy/cost savings per household, EPC improvements, access to infrastructure, CO2 impacts

• Continually updated inputs and scaling of potential interventions
• Total addressable opportunity vs. Realistic obtainable opportunity (e.g. PV, wind coverage)

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/


Summary

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/

• Accelerating the transition to net zero is critical – multiple social, political and legal forces are driving the 
agenda

• Data is key to making better decisions faster. However, pervasive connectivity has created a data deluge 
resulting in siloed, disconnected decision making

• Digital twins, proven in multiple industry sectors, can play a critical role helping towns, cities and regions 
achieve their stated goals

• A solution for North Northamptonshire has been developed by combining digital twin expertise with net 
zero intervention know how

• This is being used to accelerate and prioritise strategic intervention decision making and mobilise key 
stakeholders to action

• Contact us to understand how you can use this solution to accelerate your region’s transition to net zero

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/


Q&A

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/

Key contacts:

tim@electriccorby.co.uk

Robert.harwood@slingshotsimulations.co.uk

https://www.electriccorby.co.uk/
https://www.slingshotsimulations.com/
mailto:tim@electriccorby.co.uk
mailto:Robert.harwood@slingshotsimulations.co.uk

