
General rights 
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s) 
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open 
content license (like Creative Commons). 

Disclaimer/Complaints regulations 
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, 
please let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the 
material inaccessible and/or remove it from the website. Please contact the library: 
https://www.amsterdamuas.com/library/contact/questions, or send a letter to: University Library (Library of the 
University of Amsterdam and Amsterdam University of Applied Sciences), Secretariat, Singel 425, 1012 WP 
Amsterdam, The Netherlands. You will be contacted as soon as possible. 

Using neuro-architecture to reinforce participatory planning and
design

Author(s)
Spanjar, Gideon; Suurenbroek, Frank
DOI
10.33797/CCA20.01.05
Publication date
2020
Document Version
Final published version
Published in
Conscious cities anthology 2020
License
Unspecified
Link to publication

Citation for published version (APA):
Spanjar, G., & Suurenbroek, F. (2020). Using neuro-architecture to
reinforce participatory planning and design. In I. Palti, & E. Kostina
(Eds.), Conscious cities anthology 2020: to shape and be shaped The
Centre for Conscious Design. https://doi.org/10.33797/CCA20.01.05

Download date:23 May 2023

https://doi.org/10.33797/CCA20.01.05
https://research.hva.nl/en/publications/afe78679-9c8a-4bbc-837f-f01717c3331f
https://doi.org/10.33797/CCA20.01.05




-013

Magazine Title

 Urban renewal and urban area devel-
opment projects are by nature highly complex 
processes involving a multiplicity of profes-
sionals, stakeholders, and conflicting interests. 
Adding to this complexity are the formulat-
ed ambitions and societal challenges projects 
have to answer to. One of these ambitions 
emphasizes a more inclusive planning process, 
involving the inhabitants in all stages of the 
planning process. In terms of design, another 
challenge is to create environments on a hu-
man scale while building in high density such 
as with tall residential buildings. 
 The metropolitan area of Amster-
dam intends to have 100,000 new dwellings 
by 2025. Most of these dwellings have to be 
added within the existing urban fabric, planned 
on obsolete inner-city brownfield locations, at 
the waterfront, nearby highways whereas oth-
ers are going to be built in deprived neighbor-
hoods. The deprived neighborhoods are main-
ly located in the postwar areas of Amsterdam, 
on its northern, western, and south-eastern 
sides. The deprived neighborhood called the 
Bijlmermeer located on the south-eastern 
side of the city, for instance was the first high-
rise development project in the Netherlands. 
It was designed as a single project with identi-
cal high-rise buildings in a hexagonal grid sur-
rounded with large green spaces.
 These deprived, modernistic neigh-

borhoods lack the classic housing block struc-
tures with a clear articulation of buildings and 
street spaces. They appear to be responsible 
for an ‘inhuman’ scale and demonstrate the 
lasting impact critical design flaws can have on 
the daily lives of inhabitants. Hence, the ques-
tion is how to develop liveable environments 
where people feel fully supported by building 
architecture and streetscape configuration. 
 To prevent new urban area develop-
ments that will again fail to incorporate hu-
man scale, scientific methods and user input 
are needed to inform the practice of planning 
and design, and their applied design solutions. 
Building on two research projects (one on 
participatory planning and the other on neu-
roarchitecture research), we explore how the 
newly emerging field of neuroarchitecture 
- and the eye-tracker in particular, might en-
hance urban area developments on a human 
scale.   

HUMAN SCALE DEVELOPMENTS
 In the spring of 2020, officials in charge 
of urban design for the Netherlands’ four larg-
est cities (Amsterdam, Rotterdam, The Hague, 
and Utrecht) were interviewed by AUAS. All 
four cities aimed to develop new high-densi-
ty environments while ensuring their street-
scapes retained a human scale. One of the 
new high-density typologies (fig. 1) proposed 
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Figure 1: Model of the new high-density typology for the new neighborhood called Beurskwartier in Utrecht. Model from Marlies 
de Nijs (author’s photo).



Figure 3: Google Street View image of aggregated eye-fixations of 40 participants of W 49th street in New York. 
Artwork displayed at Christie’s drives the attention to the ground floor of the right building. (Author’s image).

Figure 2: A ground floor with a triple-story height and right oriel windows in the Benjamin Brittenstraat, Amster-
dam. They intend to reduce the scale of the tall buildings. Image by Kees Versluis.



(cont’d from 13) is based on a pattern of old, 
horizontally developed city structures, follow-
ing the pattern of Dutch block style housing. 
Dutch housing blocks are configured with nar-
row units and with a vertical rhythm of parcel-
ing to create irregular facades and lively side 
street rhythms. 
 Translated and implemented in urban 
development schemes, these characteristics 
are prescribed as street facades with maxi-
mum heights of six to eight stories, depending 
on the general building height in each city. The 
tall buildings are set back on the street, reced-
ed from the viewer’s eye-level perspective.  
 At street level, facades are often artic-
ulated with active ground floors: this ensures a 
connection between indoors and outdoors for 
social exchanges and encourages “eyes on the 
street” for social control. The active ground 
floor is frequently designed with a double-sto-
ry height and distinguished from the upper 
floors to reduce the scale of the (tall) build-
ings to a manageable human scale at eye-level 
(see fig. 2). The facades and street spaces are 
intended to relate further to humans by con-
sisting of ornamental attributes and the use of 
tactile materials such as cobblestones as pav-
ing.
 If these design solutions reduce the 
scale of the (tall) buildings to a manageable hu-
man scale at eye-level remains to be explored. 

EXPLORING HUMAN VISUAL EXPERI-
ENCE 
 Neuroarchitecture can either affirm 
some of the commonly applied design solu-
tions explained earlier, while others might be 
replaced by solutions that measurably increase 
human well-being. (1) Neuroarchitecture 
technology such as Mobile Electroencepha-
lography Mobile (EEG), Galvanic skin response 
(GSR), and Eye-tracking (ET), offers new bio-
metric pathways to directly measure the im-
pact of the design of the built environment on 
its users. Eye-tracking technology, in particular, 
is a promising means of recording users’ visu-
al experiences and investigating how a design 
solution contributes to creating a streetscape 
that reflects human proportions. 
 The Sensing Streetscapes project  
(www.sensingstreetscapes.com) investigated 
the user’s visual experience and appreciation 
of different streetscapes through eye-track-
ing technology. Although follow-up research 
needs to be conducted, the three studies part 
of this project provided promising indications 
to unravel the relations between applied de-
sign solutions and users’ visual experiences.
 The outdoor eye-tracking study with 
ten participants in the H-Buurt, a deprived 
neighborhood of the Bijlmermeer in Amster-
dam, showed the impact revitalization projects 
can have. (2) Since its construction, the de-
velopment has been part of an almost perma-
nent ongoing urban renewal process aimed at 
improving the livability by reducing the scale 

of the dominatingly tall apartment buildings 
through (colorful) low- and medium-rise de-
velopment. The clearly defined entrances of 
these developments with active ground floors 
drew the attention of several participants.
 The next test in a laboratory setting 
- included showing 31 participants 15 images 
of streets in existing high-rise environments in 
the Netherlands four largest cities (3), and 19 
images of streetscapes in Western cities (see 
fig. 3 for W 49th street) were shown to on 40 
participants and their eye movements tracked.
(4).
 It seems that besides an active ground 
floor, also the horizontal-vertical rhythms, and 
variety and tactile materials play a significant 
role in people’s visual attention and appre-
ciation of the streetscape. Especially in the 
first two seconds, attention is unconscious-
ly captured by the presence of human-scale 
attributes. Streetscapes with a lack of these 
attributes show more scattered ‘searching’ 
eye-movement patterns. This indicates that a 
coherent design of streetscapes in high-density 
environments indeed may contribute to a hu-
man scale at eye-level. 

CONCLUSION 
 Technology and theories from the field 
of neuroarchitecture can potentially deliver 
more scientifically proven design solutions for 
the development of high-density typologies on 
a human scale. The outdoor test with a mo-
bile eye-tracker (5) provided a lens to discuss 
the existing spatial qualities and challenges of 
the physical environment with inhabitants at 
eye-level.
 Building on the different explorative 
research studies, the eye-tracker makes it pos-
sible to test design solutions by the end-users 
during the design process. Systematic testing 
of design solutions in lab-settings provides a 
scientifically proven relationship between as-
sumed streetscapes with a human scale and 
the actual visual responses of users.
 Neuroarchitecture, and in particular, 
eye-tracking technology, can be a valuable ad-
dition to the participatory planning and design 
process. It evaluates design solutions possible 
even before they are implemented on the con-
scious and unconscious visual experience of its 
users and opens the door for a full user-centric 
approach. ~
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