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What makes a building ‘smart’?

• Dispatch instructions
• Automated settlement
• Human interfaces & visualisation

• Data mining
• AI/ML

• Access controls
• Data federation

- Standard data structures

• Energy meter
• IoT sensors and devices
• Connected BMS
• Mobile devices
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“Platform” for managing multi-stakeholder interactions

Energy Management 
Information System 

(EMIS)
✓ Transparency
✓ IT tools & maths
✓ Connectivity

- Markets
- Machines
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Scaling AI

Source: Memoori, 2021 What creates scalability???
1. Use of data-driven algorithms (Machine-Learning:  

numerical trial-and-error Vs physical rules-based)
- Automated logic instead of labour-intensive human logic
- New value by identifying unexpected patterns

2. IT industry data infrastructure/ practices
- Machine to machine connectivity 
- FAIR data management

 Self-service deployment
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Subtask A: 
Data Sharing and Data Platforms
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Cloud-Based Data Management?  

✓ Remote access to 
services.

✓ Scalable resources and 
access to specialist 
data management skills.

✓ Consolidation with 3rd 
party data.  
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The FAIR Data Principles

Wilkinson et al, 2016 ‘“The FAIR Guiding 

Principles for Scientific Data Management and 
Stewardship”, Scientific Data, 3:160018’
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Meta-Data Management for 
‘machine readability’ 

Meta-data schema
• Ontologies

Meta-data model
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Semantic Sufficiency

Application Authors



81
ANNEX

Energy in Building and 

Communities Programme
Data Platform Features

• Building onboarding and connecting to data-source
- Building registration wizards
- Device communication protocols
- Data source discovery and authentication

• Data storage and retrieval
- Data cleaning
- Time series data storage
- Meta-data structured storage
- Data access permissioning system
- Data download

• Data utilisation and user support
- Basic visualisations and alerts
- Compute resources and output results sharing
- Application market-place and access to 3rd party data
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Subtask B: 
Model Predictive Control
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Digital twin for control

Multi-criteria optimisation
• Kh thermal discomfort
• Cost
• Emissions
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Six exemplar 
datasets

https://data.mendeley.com/datasets/xztfbtsgys/3

https://data.mendeley.com/datasets/xztfbtsgys/3
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Common Exercise Studies 

bestest_heat_pump_hydronic test case 
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Subtask C: 
Applications and Services
• KPIs for Benchmarking
• Fault Detection and Diagnosis
• Building to Grid
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Subtask D: 
Case Studies and Roadmap
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Case Studies and  Website

Lessons Learnt
• Data quality and 

management
• Technology specification 

and implementation,
• Stakeholder engagement,
• Governance, compliance, 

and legal oversight

https://datasmartbuildings.org/
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• Theme 1: Provide Information – to reduce complexity and information asymmetry for buyers.

• Theme 2: Establish ‘digital ready’ certification – to standardise solutions and recognise achievement.  

• Theme 3: Lead by example – to provide a cohort of early adopters that catalyse the market.

• Theme 4: Support researchers and innovators – to catalyse a wider range of product offerings and industry 

maturity, and provide independent validation of the benefits of digitalisation.  

• Theme 5: Incentivise EMIS technology – to improve the return on investment from the technology.

• Theme 6: Reduce data sharing risk – to improve certainty and manage possible compliance issues.

• Theme 7: Build workforce skills and capacity – to be able to deliver the services at scale.

• Theme 8: Integrate buildings into the electricity system – to prioritise the clean energy transition.

Policy Roadmap Themes
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Resulting Proposals
• NCC J9D3 ‘Facilities for energy 

monitoring’
• VEU ‘Foundational EMIS’ Activity

Defining and incentivising data 
infrastructure
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Dr. Stephen White
stephen.d.white@csiro.au

Thank You

https://annex81.iea-ebc.org/
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Resources

• IEA Annex 81 ‘Subtask A report’ on digital infrastructure for data-driven smart buildings  
• IEA Annex 81 ‘Subtask B report’ on model predictive control
• IEA Annex 81 ‘Subtask C report’ on data-driven smart building software applications 
• Report ‘Data-Driven Smart Buildings State of the Art’
• Report ‘A survey of metadata schemas for Data-Driven Smart Buildings’
• Report ‘A Data-Sharing Guideline for Buildings and HVAC Systems’
• Report ‘Opportunities for Government Leadership on Data-Driven Smart Buildings’ 
• Report ‘A Guide on Data Platforms for Data-Driven Smart Buildings”
• Building Data Directory
• FDD Dataset Repository 
• MPC Dataset Repository 
• Building to Grid Dataset Repository 
• BOPTEST Framework 
• Energy-Flexibility-KPIs software tool 
• Data-Driven Smart Buildings Case-Study Repository

https://annex81.iea-ebc.org/
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