
Accepted Manuscript

Title: A Methodology to Determine the Potential of Urban
Densification through Roof Stacking

Authors: Mohamed Amer, Ahmed Mustafa, Jacques Teller,
Shady Attia, Sigrid Reiter

PII: S2210-6707(17)30784-9
DOI: https://doi.org/10.1016/j.scs.2017.09.021
Reference: SCS 775

To appear in:

Received date: 3-7-2017
Revised date: 18-9-2017
Accepted date: 18-9-2017

Please cite this article as: Amer, Mohamed., Mustafa, Ahmed., Teller, Jacques.,
Attia, Shady., & Reiter, Sigrid., A Methodology to Determine the Potential
of Urban Densification through Roof Stacking.Sustainable Cities and Society
https://doi.org/10.1016/j.scs.2017.09.021

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.scs.2017.09.021
https://doi.org/10.1016/j.scs.2017.09.021


 

1 
 

A Methodology to Determine the Potential of Urban Densification 

through Roof Stacking 

 

*Mohamed Amer1, Ahmed Mustafa2, Jacques Teller2, Shady Attia1, Sigrid Reiter2 

 

1Sustainable Buildings Design Lab, Dept. UEE, Faculty of Applied Sciences, Université de Liège, Belgium 

2Local Environment Management & Analysis (LEMA), Dept. UEE, Faculty of Applied Sciences, Université de 

Liège, Belgium 

 

*Corresponding Author: mohamed.amer@ulg.ac.be 

HIGHLIGHTS 

 Seven approaches present solutions for urban densification  

 Successful roof stacking requires integrating urban, engineering and architectural aspects 

 European cities have a great potential to be densified through roof stacking 

 30% of the population increase could be covered by roof stacking in Brussels 

 

ABSTRACT 

Facing the need to accommodate a growing number of inhabitants in major European cities, this research 

aimed to establish a methodology that facilitates decision making on urban densification through roof stacking. 

The methodology adopts a systematic approach on three consecutive levels: urban, engineering, and social. 

Multiple criteria are identified to assess and map the roof stacking potential in terms of location and number of 

added floors. The Brussels Capital Region was chosen as a case study to experiment with the developed 

workflow chart and validate the proposed approach, using ArcGIS software, by creating a map of the urban 

densification potential through roof stacking of Brussels at the city scale. The results show a realistic potential 

of accommodating 30% of the expected population increase in Brussels by the year 2040 using only roof 

stacking, provided that the current urban regulations are respected. In addition, a theoretical potential to 

accommodate more than the expected population increase by the same year is proposed provided that urban 

planning regulations are relaxed in relation to the height of buildings. Further applications to other cities in 
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