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1. Introductions – Steve Straus

2. The imperative – Andrew Bullmore

3. Existing buildings – Eimear Moloney

4. New buildings – Cameron Sandell

5. The future – Tom Collins
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High Performance Buildings 
can be simply defined as:

‘Buildings which deliver sustainable outcomes for both people and 
planet in the face of today’s demands, and are resilient to future changes in 
demand.’
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Talk 2
Building intelligence – the imperative

1. The climate crisis has shone a spotlight on building energy performance

2. The current global energy crisis has further focussed this spotlight

3. The shift from a carbon-based to a low-carbon economy means that energy use really 
counts, no longer just in terms of operational costs but also in the retained financial 
capital value of buildings as assets

4. Covid19 has increased awareness of occupant health & wellbeing meaning that
Indoor Environmental Quality (IEQ) counts now more than ever before

5. Investors and owners are increasingly seeking hard evidence of building performance in 
all regards (energy & ‘productivity’) for the purposes of both investment/property 
portfolio management and Environmental, Social & Governance (ESG) reporting

6. ESG is increasingly driving the need to deliver holistically sustainable outcomes 
across all five capitals of human, social, natural, physical and economic performance.
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The climate crisis
Buildings matter
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It’s all about energy reduction
Embedded in design & operation

Grid decarbonisation can 
only deliver so much.

NZC by 2050
80% of buildings exist now!

20% 80%
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Huge reductions in building 
energy use are needed. 

EVIDENCE



High Performance Buildings Group

‘Zero carbon leadership begins with experience but is maintained with evidence-
driven insight.’
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Balancing the building
Human-centric and planet-conscious

Human-centric Planet-conscious
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Evidence is everything
Assess, reduce, improve

Monitoring means stakeholders can assess:

• how a building is meeting its NZC ambitions.

• how a building is delivering on a human level.

Insight based on robust evidence enables:

• actions to be targeted towards outcomes.

• the effectiveness of actions to be established.

Robust evidence relies on fit-for-purpose data.



Insights Platform Video
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Successful measurement 
leads to successful 
buildings.
Do we know what we 
are measuring?
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• Meter readings

• Temperature sensors

• Pump and fan speeds

• CO2 sensors

• Occupancy levels

• Fire and security details

Modern buildings are 
flush with data.
From multiple sources.

High Performance Buildings Group
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Why are we not 
using this data?

Another question:
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Focus on the facilities team.
Building managers are the key to 
unlocking the potential in your 
existing assets.
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• Invest in their training

• Listen to their ideas

• Provide them with resource.

In essence, place them front 
and centre in buildings.

Prioritise FM.
Use their skills.

High Performance Buildings Group
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Why this matters now 
more than ever.

Decarbonizing existing 
buildings is a technical 
challenge above all else.
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Data.
Why this matters.
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2MW?2MW
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Data.
Why this matters.
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2MW

500kW 500kW 500kW 500kW
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Data.
Why this matters.
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2MW

800kW

800kW?
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Data.
Why this matters.
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2MW

450kW

800kW

98%
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Data.
Why this matters.
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2MW

450kW?

800kW

✓ Smaller elec. supply

✓ Reduced plant space

✓ Better running system

✓ Reduced capital cost
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Data.
Why this matters.
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£600,000

£150,000

£300,000

✓ Smaller elec. supply

✓ Reduced plant space

✓ Better running system

✓ Reduced capital cost



C R O S S T R E E

PerformanceLegal & General.



University of Oxford BMS Optimisation.
>2tCO2 / yr

1.5 yr payback

No disruption to 
building users
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ICTAV

BI

Audiovisual (AV)
Sound  |  Visual  |  User Interface  
|  Control  |  Booking  |  
Production  |  Content

Building Intelligence (BI)
System integration  |  Building 
management  |  User journey  |  Data 
analytics  |  Sensing

0
2

Info & Comm Tech (ICT)
Structured cabling  |  Active IT  |  
Wireless | Cellular  |  EMC  |  CNS 
Strategy

0
3
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Global Smart/Intelligent Buildings Team

• Globally distributed team

• Regular collaboration

• High Profile Projects

• Operating in the digital buildings ‘Sweet Spot’

• Driving Net Zero using Technology

Sweet
Spot
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What is Smart?
Demystify the Buzzwords

• Single Pane of Glass (SPoG)

• Analytics & Machine Learning

• User Journeys

• Smartphone Applications

• Open Protocols

• Naming Conventions

• Data Normalisation

• Digital Twins
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How is it Delivered?
Connecting the dots.

Presentation Layer

Warehousing Management Integrity Live Data

Data Layer

Communications Layer

Network Layer

Process Layer

Application Layer

Business Logic Data Consolidation Analytics Web services Workflows Data Sharing

• Cybersecure Converged Building Network

• Data Capture and Management

• Normalisation and Blending

• Measurement and Reporting

• Analysis and Diagnostic

• Feedback and Change

• Presentation
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Understanding the aspiration, why Smart?
Benefit and Value.

An intelligent building 
can deliver benefit and 
value multiple needs. 
each requiring different 
outcomes as a result of 
their varied 
interactions and 
relationship with the 
building.

End users of the building who will gain 
benefit through greater building digital 
experiences.

Operations users of the building 
whose efficiency and productivity 
increases through enhanced 
workflows.

Access to rich data for enhanced 
performance and operational 
analysis while also for wider digital 
data exchanges.

Human 
Centric.

Operational 
Focus.

Management 
Enterprise.

Owner 
Investors.

Increase asset value, enable 
additional revenue streams, 
attract tenants and deliver to ESG

• Cost uplift in Digital Enablement

• Some of cost is offset vs Traditional Siloed Building

• Technology can generate revenue

• Data can validate sustainability goals
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Understanding the opportunities.

Abstract Wellbeing Efficiency Information Commerce

Benefit Enable users to focus on the 
day ahead, their tasks and 
getting on with their agenda in 
a positive environment. 

Enable energy reduction 
opportunities and operational 
efficiencies.

Enable a structured design 
feedback and benchmarking
Enable wider business system 
interaction

Structured visibility of 
investments and ROI. 

Function 
example

Bike-rack space booking, 
Wayfinding, Automation,
Environmental conditions for 
peace of mind

Occupancy density and 
environmental monitoring, 
dynamic maintenance and 
supply change automation

Automated benchmark 
reporting, Building usage 
detail.

Documented functions and 
benefits.
Additional revenue streams

Value Attract employees
Frictionless property

Reduce energy consumption
Reduce operation and 
maintenance costs.

Informed business decisions, 
improved design feedback,

Increased asset value
Market attractiveness
Delivering to ESG 

Human 
Centric.

Operational 
Focus.

Management 
Enterprise.

Owner 
Investors.

Technology enables outcomes
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Smart and Secure
Single point of entry to the Network

Number of BMS controllers connected 
directly to the internet

Converged Building Network (CBN) 

BMS Fire & Life SafetyMetering

Security: VideoSecurity: Access

Lighting

Lifts & Escalators Digital Signage

Occupancy SensingIndoor Air Quality

Smart Lockers/ ParcelsLeak Detection

Tenant User 
App

Existing portfolio of 
software/s & analytics 

tool/s
CAFM & other.

Future Software/s 
Analytic/s & 

Technologies

Digital Twin (Single Platform for Performance & Asset Twins)

Direct Integration via CBN (TCP/IP)

In-Direct Integration to CBN

Wireless  Integration to CBN

Integration Options

Database – 3 
Years Data

Supporting Technologies

Building Sub-Systems

Offsite Data 
Management

Future Works (Day 2 Option)

Consumable/Wast
e

Smart Irrigation

Performance Twin Asset Twin

Software Solutions
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Where we are headed?
We create about 
1.7Mb per person per 
second. This equates 
to about 100,000 
floppy discs of 
information per day!

Yesterdays future is today.



“Technology has 
never moved as 
fast as it does today 
and will never 
move this slowly 
ever again”
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Why am I talking to you?
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convergence of data

+ user experience

better outcomes



Designers and engineers
who demonstrate outcomes
based on evidence.

What we must be.
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We must converge design & operational consultancy

so that buildings meet their required performance.

What we must do.
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Delivering complex outcomes

Driven by data & evidence

From ‘copy-paste culture’ to systems thinking

Where we must focus.
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When building data = files
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When building data = files

IMPORT FIXING THINGS! ACTUAL DESIGN EXPORT

Not just once, but every time 
data is exchanged …

… losing time, and possibly information!
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Why don’t we turn those files over…

… and let objects coalesce into the 
simplest form we call them:

• project, site, building

• levels / stories

• spaces / rooms

• walls, floors, ceilings, doors, windows

• ducts, pipes, containment

• equipment, furniture, fittings

• calculations, simulations, assumptions

• external and environmental data sources
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A single source of information…

… so engineers can see the ‘whole’ and focus on what they do best.

+ AUTOMATION+

RAPID INSIGHT ACTUAL DESIGN RAPID INSIGHT ACTUAL DESIGN
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Design twin

Asset twin

Convergence to a design twin.
Design as a knowledge graph.

System 
strategy

Defined 
client 

outcomes

Design Master
(Origin)

Design 
model

MMC 
specs / 
DfMA

Live data

Simulation

Geometry

Calculations
Performance 

twin
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Building digital twins

From design to operation

Design
twin

Asset
twin

Performance 
twin
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Building digital twins
A composable platform solution
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Building digital twins

A composable platform solution

Image courtesy www.Invicara.com

“Every building is unique and has unique 
demands. The ability to rapidly compose 
bespoke solutions is key.”

Anand Mecheri (CEO & co-founder, Invicara)
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Digital twin use cases
Indoor air quality
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Digital twin use cases
Energy and Net Zero Carbon
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Balancing the building
Human-centric and planet-conscious

Human-centric Planet-conscious
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Data for different users

Composable platforms enables one to present the right info in the right way to the right people, to take the right actions.

Occupant

Enterprise management

Owner investor

Building managementFacilities management



High Performance Buildings Group

Our vision.

A platform composed by experts for 
every building.
A conductor who can balance and 
optimise each instrument within.
A foundation to enable better 
outcomes for people & planet.
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Delivering Net Zero Carbon
From investment to operations

TECHNOLOGY
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Delivering Net Zero Carbon
Approach & Considerations

• Policies & Regulations

• Technologies

• Infrastructure

• Implementation

• Funding

• Financing

• Return on Investment
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Webinar in February 2023

Indoor Air 
Quality
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