
Predicting hazardous materials in the 
Swedish building stock using data mining
PEI-YU WU | FACULTY OF ENGINEERING | LUND UNIVERSITY



Faculty of Engineering
Department of Building and Environmental Technology

Division of Building Physics
ISBN 978-91-88722-77-5

ISRN LUTVDG/TVBH—22/1028—SE(110)
ISSN 0349-4950

Transitioning into a circular construction is an inevitable trend to optimize 
resource efficiency. However, the presence of hazardous materials from the 
end-of-lifecycle buildings are incompatible with the ambition for a circular 
construction and challenges its realization in practice. Pre-demolition audits 
therefore act as a crucial means to assure quality of the recovered materials. 
Over years, these inventories of hazardous waste have been archived on a 
national scale, but are left out from building stock registers. What’s their 
potential as input data for machine learning prediction? How can we leaverage 
the past detection records to trace the patterns of hazardous materials in the 
existing building stock. The thesis tries to answer these questions by mining 
the archived inventory data and information from relevant building registers. 
In search for emergent data-driven approaches for in situ hazardous mate-
rial identification, the research front of construction and demolition waste 
management was presented. A promising hazardous material dataset and a 
machine learning pipeline were created as the means for assessing the potential 
detection and exposure risk. Also, the complexity of applied AI in addressing 
the diversity of building data is highlighted. The applied research aims to open 
a discussion for the necessity of establishing a standardized data collection 
infrastructure and assessment procedure to facilitate a data-driven hazardous 
material management.

The licentiate thesis by Pei-Yu Wu is a joint 
research work between Lund University and 
RISE Research Institutes of Sweden, funded 
by the Swedish Foundation for Strategic 
Research 2020-2023. Pei-Yu is a licensed 
architect and holds a master degree in de-
sign and construction project management. 
She is passionate for using building stock 
analysis to promote material recovery in 
circular economy. She believes that deve-
loping data-driven approaches can bring 
the vision to reality.
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Transitioning into a circular construction is an inevitable trend to optimize resource 
efficiency. However, the presence of hazardous materials from the end-of-lifecycle 
buildings are incompatible with the ambition for a circular construction and 
challenges its realization in practice. Pre-demolition audits therefore act as a crucial 
means to assure quality of the recovered materials. Over years, these inventories of 
hazardous waste have been archived on a national scale, but are left out from 
building stock registers. What’s their potential as input data for machine learning 
prediction? How can we leaverage the past detection records to trace the patterns of 
hazardous materials in the existing building stock. The thesis tries to answer these 
questions by mining the archived inventory data and information from relevant 
building registers. In search for emergent data-driven approaches for in situ 
hazardous material identification, the research front of construction and demolition 
waste management was presented. A promising hazardous material dataset and a 
machine learning pipeline were created as the means for assessing the potential 
detection and exposure risk. Also, the complexity of applied AI in addressing the 
diversity of building data is highlighted. The applied research aims to open a 
discussion for the necessity of establishing a standardized data collection 
infrastructure and assessment procedure to facilitate a data-driven hazardous 
material management. 
 
  

 
The licentiate thesis by Pei-Yu Wu is a joint research 
work between Lund University and RISE Research 
Institutes of Sweden, funded by the Swedish 
Foundation for Strategic Research 2020-2023. Pei-
Yu is a licensed architect and holds a master degree 
in design and construction project management. She 
is passionate for using building stock analysis to 
promote material recovery in circular economy. She 
believes that developing data-driven approaches can 
bring the vision to reality.  
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