
This project has received funding from the 

EU's Horizon 2020 program under grant 

agreement no 957026.

Machine Learning in building
stock analysis

BuiltHub Pioneer user training

Tim Johansson and Mikael Mangold, RISE 



Agenda
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• Data transformation and clustering

• The application of machine learning

• Matching and merging of building stock information

• 4 Applications

– Prediction of building types and energy efficiency potentials

• known features that are not recorded

– Prediction of cultural heritage values

• image analysis, known features that are not recorded

– Prediction of hazardous materials

• unknown features

– Usage of fuzzy logic to ascertain building owners

• data quality, repair of features



Data transformation and clustering
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The application of machine learning
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[ Enriching the building database

for energy retrofitting ]

[ Predicting the presence of 

hazardous materials in buildings ]

Developing a applied machine learning loop



Matching and merging of building 

stock information
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• Matching and merging building stock data is crucial to 
understand building performance and optimize energy 
efficiency while minimizing environmental impact.

• However, fragmented data sources, lack of standardization, 
data quality, privacy concerns, and limited access to data 
pose challenges to effective data analysis and utilization.

• Extract transform load (ETL) tools can help overcome these 
challenges and enable efficient data integration and 
transformation for better analysis and decision-making
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Extract

1. Data  identified and 
extracted from various 
source iteratively

2. Analyzed by quality, 
completeness and fitness 
for the performance model

3. Small datasets used to test 
ETL workbench  with staged 
data on micro scale before 
fullscale
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Matching and merging of building stock information
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Application 1 

Prediction of building types and energy efficiency potentials

Background
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• A majority of the 
Swedish multifamily 
building stock was 
constructed 1945-1975

• The building stock 
consists of tower blocks, 
slab blocks (before 
1960), slab blocks (after 
1960) and panel blocks

• Significant needs for 
refurbishment

• Opportunity to 
incorporate energy 
conservation measures 
when refurbishing



Method – enrich data
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• Information from EPCs (energy 

use, heated area, construction 

year, address, no of storeys, 

stairwells, apartments etc.)

• Building characteristics were 

collected from 514 ocular 

Google Street View 

observations

• Machine learning algorithms 

were then used to find patterns 

correlating information from 

EPCs with characteristics from 

Google Street View 

observations



Energy efficiency potential
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3 different renovation packages were developed

1. Measures to optimise the operation of the 

building

2. Package 1 + Change to more effective 

pumps and fans and put additional insulation 

in the attic and add extra pane to existing 

windows

3. Package 1+2+ New ventilation system with 

heat exchange from exhaust air, new 

windows, and 10 cm additional insulation at 

the building envelope



Energy efficiency potential
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• Cultural historical values and 

specific building features must 

be preserved such as brick 

façade.

• No eaves overhang involves a 

need for extensive inventions 

adjusting the existing roof to a 

thicker façade.

• Thus, two characteristics; 

façade material and eaves 

overhang, determine whether 

additional façade insulation 

(package 3) is suitable or not.

Not suitable

Suitable



Method – tailored renovation packages
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• Based on the EPC rating a 

tailored renovation package 

was allocated to each specific 

building in the building stock.

• The energy savings and cost 

for renovation measures was 

estimated.

• Limited to the Swedish 

multifamily building stock 

constructed between 1945 and 

1975

Multifamily

building

1945-1975

In need of 

refurbishment

Suitable for 

additional facade

insulation

EPC rating

Package 1

D E - G

No energy retrofit

A - C

Package 2 Package 3

No Yes

Yes

No

Building type Building type Building type

Energy 

savings

potential 

and costs

Building typeBuilding type



Results
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• With the chosen model SVM 

(support vector machines) 

building type is predicted with 

an accuracy of 88,9 %

• With a model accuracy of 

72.5%, it was predicted that 

32.0% of all multifamily 

buildings are suitable for 

additional façade insulation 

(energy retrofitting package 3) 
Building Type

Eaves 

Overhang and not 

Brick Façade [%]

Slab blocks, <1960 63.9

Slab blocks, 1960–1975 22.0

Panel blocks 6.81

Tower blocks 26.4

All building types in multifamily 

building stock 1945–1975
32.0



Final results
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Figures: Energy savings potential from the different energy retrofitting packages and the associated costs. 



Application 2

- Prediction of cultural heritage values
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• Currently, there is no complete building registry that includes cultural heritage 

values, which are scattered across municipal and regional databases and 

plans.

• In Sweden, cultural heritage values are often missed due to buildings not 

being identified, which means that stakeholders are not aware of the cultural 

heritage values.

• There is an important task to classify buildings according to their cultural 

heritage values, and with the help of machine learning, inventory data from 

different parts of Sweden can be scaled up to a national level.
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Application 3 
– predicting the presence of hazardous waste in the building stock
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Application 3 
– predicting the presence of hazardous waste in the building stock
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Application 4

- Usage of fuzzy logic to ascertain building owners
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Din Bostad FK AB = Heimstaden FK AB?

2016 2021

New owner?



Problem
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1.Comparing changes in property ownership over time can be difficult due to 
the old organization numbers remains unchanged and hierarchical company 
structures.

2.Small changes in organization names can further complicate the 
identification of ownership changes.

3.By utilizing this information, it is possible to study the impact of rental 
housing acquisitions on the largest rental developers.

4.Understanding the transitions in ownership can help us to understand the 
transformation of the building stock and support decision making



Method
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1.Two company names were compared to identify any differences in 

spelling or syntax using a fuzzy matching algorithm that generated a 

score based on the level of similarity between the names.

2.If the company names were an exact match, or if the fuzzy score was 

very high, this suggested that no change in building ownership had 

taken place.

3.If there were slight variations in the names, or if the fuzzy score was 

lower, further investigation was conducted to determine whether a 

change in building ownership had indeed occurred, despite the 

retention of the same identification number.
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Company name 2016/2021 Score Org number 2016/2021

Example:



Thank you!
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