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Digitalisation of the built environment
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Designer / contractor-led BIM paradigm
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Why focus on the operational phase?
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Motivation = Global climatic situation
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Operational phase = significant resource drain

Energy use of buildings over whole life
(Geekiyanage & Ramachandra 2018)(UN EIEA 2017)(IPCC 2018)
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The role of facility managers

“an integrated approach to operating, maintaining, improving and adapting the buildings and
infrastructure of an organization in order to create an environment that strongly supports the
primary objectives of that organization”

(Barrett & Baldry 2003)
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Challenges faced by facility managers

EC3 (Shaw et al. 2021)
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Challenges faced by facility managers broad scope

10



Challenges faced by facility managers organisational complexity
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Challenges faced by facility managers process misalignment 

image source: Whole Building Design Guide (2021) 
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Challenges faced by facility managers process misalignment 
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Challenges faced by facility managers delayed involvement
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Challenges faced by facility managers result = low productivity

“decline in productivity at industry scale 
following the last financial crash”

(Bröchner 2017)

“two-thirds of waste [due to] various degrees of 
manually retrieving information from poorly 

managed sources”
(NIST 2004) a dated, but often cited source
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Increasing interest in digitalisation within the FM domain

BIM for FM articles published over 
the last decade (Matarneh et al. 2019)
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Current BIM paradigm not suited to FM needs

BIM for FM articles published over 
the last decade (Matarneh et al. 2019)
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“FM practitioners have experienced reduced access to data 
since a move towards digitisation in the built environment”

(Quinn et al. 2020)

Current BIM paradigm not suited to FM needs
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Semantic Web Technology of great interest in the field

“suited to decentralised context”
(Santos et al. 2017)

“uses established technologies”
(Pauwels et al. 2017)

“step in democratising the market”
(Rasmussen et al. 2018)
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What is the Semantic Web?
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“an enhancement of the current World Wide Web with machine-
understandable information (as opposed to most of the current Web,
which is mostly targeted at human consumption)”

(CACM, 2021)

What is the Semantic Web?

https://cacm.acm.org/magazines/2021/2/250085-a-review-of-the-semantic-web-field/fulltext
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What is the Semantic Web?

Cross domain understanding through linking ontology 
(Niknam & Karshenas, 2017)

web of knowledge 
(Sack & Alam, 2020)

• Non-proprietary (open) format
• Data remains in source 
• Reduces file exchanges
• Standardised query language
• Allows for granular selection 

Value proposition
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Semantic web technologies facilitating data fusion

Demonstration of Semantic Web-enabled data fusion
(Rasmussen 2019)
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Investigate use of Semantic Web Technology within FM domain

CIB W78 - LDAC (Shaw et al. 2021)

23



SWT use within the FM domain – state of the art

(Pauwels et al. 2017) (Rasmussen et al. 2018) (Hu et al. 2021)
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SWT use within the FM domain – main findings

• For the FM domain, the current building data model (BIM) is inappropriate
• FM industry already using SWT (not limited to academic tinkering!)
• Academic works in the domain validate developments with (multiple) practitioners 
• COBie of great interest, though should be careful about seeing this as a panacea
• A need for abstraction away from programming languages (to enable greater 

participation)
• A need for flexible and intuitive middleware layers (given changing nature of the 

domain and need for case specificity)
• A need for extending enrichment capabilities to supply chain
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Hypothesis

Lowering the participatory (technical) threshold for FM service providers to
contribute to (enrich) a shared facility information database, using semantic web-
based processes, will increase productivity in the use case.
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• A need for abstraction away from programming languages (to enable greater 
participation)

• A need for flexible and intuitive middleware layers (given changing nature of the 
domain and need for case specificity)

• A need for extending enrichment capabilities to supply chain



Research questions

1. 2. 3.

Lowering the participatory (technical) threshold for FM service providers to
contribute to (enrich) a shared facility information database, using semantic web-
based processes, will increase productivity in the use case.
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Use case - Suppliers of FM team at Schiphol airport 

Demonstration of linked data and 
ontology use in FM industry 
(Droog & Baayen 2021)

Data Management Strategy
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