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Abstract:  
This paper explores how interactive installations could provide a new repertoire for urban design that 
activates the public space as a public domain. We use responsive urban space as a synthesising 
concept, defining it as a public place that can adjust in real-time to its users and to shifting conditions. 
To realise responsive urban spaces, three gaps between urban design and the praxis of digital-media 
installations must be bridged; namely, those existing between: scientific disciplines, methodologies, 
and stakeholders. This paper demonstrates how we are attempting to overcome these gaps through 
our two-year action research project, Co-ReUs (Co-creating Responsive Urban Spaces), which takes 
ArenA Boulevard in Amsterdam as its case study. The approach combines research-for-design and 
research-through-design. Firstly, a triangulation of quantitative and qualitative analysis is proposed 
to aid in defining the problem areas; secondly, an interdisciplinary vocabulary is introduced to assist 
the various disciplines working in urban and digital-media design in moving from the problem to a 
solution; and thirdly, co-creation sessions are conducted with a consortium of 20 stakeholders, 
producing prototypes to be tested on location. In this paper, we share our approach and 
conceptualisations and offer for debate our first findings.  
 

1.   Introduction 
Public space makes cities work – not only functionally, as the necessary backbone for flows of goods 
and people, but especially on a deeper, more fundamental level, being the places where – speaking in 
sociological terms – the continuous production of society takes place (Carmona, 2010; Banerjee, 2001; 
Stanek, 2011). In order to do so, public places have to function as a public domain. Public domains are 
those places where an exchange between different social groups is possible and also actually occurs 
(Hajer & Reijndorp, 2002). In streets, squares, plazas, boulevards and parks, people meet, 
acknowledge one another, and interact. These interactions fuel the process of identity formation, a 
sense of belonging, and the production of collective values. However, many scholars emphasise the 
erosion of public space due to the trends of individualisation, commodification, commercialisation, 
safety measures, and the like (Lang & Marshall, 2017; Minton, 2009; Montgomery, 2013). Moreover, 
not every public space can afford to become a public domain.  

The rise of digital-media technology plays a double role in these developments. On the one 
hand, it has been criticised for further individualising the urban experience, creating ‘tele-cocoons’ or 
‘private bubbles’ in which individuals can retract while in the public space (Goldberger, 2003; 
Graham, 2005). On the other hand, many people allude to the ability of digital media to create urban 
publics in new ways (Brynskov et al., 2014; Foth, et al., 2011; De Waal, 2014; Pop et al., 2016; 
Häusler et al., 2017). Especially digital-media technologies that relate to the public space, such as the 
rapidly developing industry of sensors, IoT, and interactive installations, which provide a new and 
promising set of concepts and objects that activate the public space as a public domain. 

Many experiments have been conducted and installations erected in recent years, represented in 
recent publications (Capelli, 2012; Cantrell & Holzman, 2016; Brownell, 2017) and displayed during 
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events such as the worldwide Media Architecture Biennale, Playable City (Bristol), and the 
Connecting Cities programme at sites across Europe. So far, these installations have mostly been 
analysed and constructed from an artistic or HCI (Human Computer Interaction) perspective. What 
needs to be further developed in these approaches is a connection with debates on the spatial design of 
the physical fabric as well as an application in urban design practice. And reciprocally, professionals 
engaged in planning and urban design have yet to recognise digital media installations as being one of 
the building blocks in their repertoire. 

Here we argue that new site-specific digital-media technology has the potential to become a 
producer of spatial quality. Particularly if it makes it into mainstream urban design – a profession 
responsible for the public domain – and could put this into practice. One might say that there is a gap 
between the practice of urban design and the more recent industry of interactive installations. Our two-
year action research project, Co-ReUs, aims to explore the matter and bridge the gap. While we are 
currently in the midst of it, we would like to share and debate our approach and findings thus far. 
 

2.   The concept of responsive urban space  
We have defined responsive urban space as a synthesising concept. In our research we describe it as a 
public space that can more readily adjust to its users and to shifting conditions in real time, pursuing 
the enhancement of conditions that create a public domain. In contrast, a common practice in urban 
design is the construction of a public space that is ‘rather neutral’ and is able to accommodate 
activities rather than to specifically condition them. This design convention was re-established after 
multiple design experiments in the 1990s with public squares that – in retrospect – were overdesigned, 
leaving little room for non-anticipated needs and uses (Lang & Marshall, 2017). The new possibilities 
for interactive installations and sensor technologies call for adjusting the place to its user needs in real 
time, creating a new layer of flexibility as well as time- and situation-framed spatial qualities. In terms 
of practice, the urban designer would be able to work beyond the traditional final stage of the final 
plan. Designing responsive urban spaces calls for faceted plans that target different moments in time 
and user needs, adding a 4th and 5th dimension to urban design.  

Yet, the act of creating responsive urban spaces is still in the experimental phase, largely centred 
round events and art exhibitions or entailing a primarily tech-driven smart-city approach. Boiled down 
to our key research question, we want to explore how digital media installations can be transmitted to 
the praxis of urban design in order to improve the public domain affordances of public places. As we 
will discuss, this demands the bridging of three gaps: scientific, methodological, and stakeholderships. 
In this paper, we set out our approach and offer for debate our first findings. 
 

3.   Bridging fields of knowledge  
On a scientific level, researching responsive urban spaces demands the linking of three disciplines and 
their corresponding expertise. Urban design research allows us to understand the relationship between 
the spatial fabric and the conditions it provides to create a public domain. We have built upon a rich 
body of literature that analyses urban design conventions in relation to the creation of well-functioning 
public places. Co-ReUs explores how interactive installations can serve a similar function by entering 
into urban design practice.  

Urban design, however, tends to have a limited scope in regard to understanding the public 
domain as a social process in action. We therefore revert to a second discipline: urban sociological 
research, which frames the public domain as a place of social heterogeneity, openness, confrontation, 
and group interaction. This knowledge helps us research public spaces as well as understand how 
digital-media installations can contribute to strengthening the social dimension of the public domain.  

Thirdly, we include media studies, so as to understand all the dimensions of digital-media 
installations. Various academic domains study the subject, the most prominent being HCI and 
humanities-based aesthetic perspectives. Concerning the latter, the installations are often understood 
as temporal events that can catalyse social relations or ‘issue publics’, or can contribute to the creation 
of a ‘sense of place’. In this approach, the public realm is not so much understood as a spatial 
construct but as a temporal one; it comes into being through the interactions facilitated by the 
installations. The HCI approach mainly focuses on the design and usability of interfaces in these 
installations and on their various modes of representation. Although this field of study is not 
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necessarily concerned with the notion of a public realm, its knowledge about the use-value or 
productivity of interfaces is crucial in understanding and shaping relations between media and people.  
 

4.   Triangulation of methodologies  
On the level of methodologies, a triangulation of methods is proffered to explore importing digital 
media installations into the practice of urban design. In order to investigate in depth, Co-ReUs works 
around one case in point, Amsterdam’s ArenA Boulevard. Figure 1 (below) shows the combination of 
quantitative and qualitative situational analyses, with a third column covering literature review and 
desktop study of best practices and their key components and functionalities. The quantitative and 
qualitative analyses are conducted as research for design, aiming to diagnose the situational problem 
and trace the building blocks for the subsequent research through design phase of the project.  
 
 

 
Figure 1: Triangulation of methods along three lines of action 

 
ArenA Boulevard represents a unique test bed in which lessons can be learned that apply to 

many other places. ArenA Boulevard is a large square ‘kind of place’ in the south-eastern part of 
Amsterdam, designed in the early 1990s. It’s a leisure area, containing the Ajax football stadium, two 
concert halls, several superstores, and a furniture mall. In the direct vicinity are tall office buildings as 
well as multiple hotels. The square is unique for its pedestrian-only status and it is designed as a zero-
friction space for the flow of the 100,000 visitors that pass through during peak hours. However, the 
rest of the time the space is much too large and monotonous to comfort and guide the current users. 
Comparable with many post-war public places, it lacks provisions for its users and does not contain a 
common gathering zone or ‘vestibule’. Our research focuses on the off-peak hours. How could digital-
media installations be employed during this period to enhance the qualities of the square as a public 
domain? 

In order to understand the physical fabric of the square, we analysed its spatial concept, 
employing a combination of design research techniques (an urban design survey, a comparative 
morphological analysis, and a sectional analysis). Contrary to traditional boulevards and squares, the 
space lacks enclosure and there is no rhythm of side streets or visual and functional destinations at the 
western end. At nearly 5000 square metres, the space is enormous, four times larger than the 
traditional (historic) urban squares found in Dutch cities. Moreover, the buildings are not designed to 
form a streetscape but instead function as autonomous objects in space, with hard, unfriendly surfaces. 
A sectional analysis of the Boulevard emphasises how it can be understood as three fragmented 
subspaces, a division which is also visible in the light-intensity map. (Figure 2) 
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Figure 2: Light-intensity map, showing the three overlapping areas in ArenA Boulevard  
 
 

The quantitative research focuses on pedestrian patterns in relation to the ArenA Boulevard 
space. We used the roof of the 28-storey office building at the western end to record time-lapse 
footage spanning four evenings and an afternoon (all on weekdays and during the winter months). The 
evening footage covered the final hours of daylight into twilight and darkness, with the recording 
starting at the very end of rush hour. The software was programmed to transform the footage into heat 
maps, revealing pedestrian patterns. These maps also indicate where pedestrians reroute, scatter, and 
cluster. (Figure 3)  

 
 

 
Figure 3: Illustration of a heat map showing pedestrian patterns 

 
 
In order to understand the different users and their perspective with regard to the space, we combined 
three methods. The first was to understand how users perceive the space. We interviewed 165 people 
about their experiences and opinions of this boulevard. The results of their appreciation levels were 
mapped, demonstrating a clear differentiation between the eastern and western parts of the square. 
(Figure 4) 
 
 

 
Figure 4: Geographically-plotted appreciation scores (n=165) 

 
 
To research the interaction between users as well as their daily rhythms, we made systematic 
observations at different times of day, totalling 20 hours. We observed group and individual 
behaviours at eye level using qualitative urban sociological observation techniques. Finally, we 
commissioned two photographers to visualise and contextualise the five user groups: office workers, 
families, shoppers, leisure-facility visitors, and tourists. (Figure 5) 
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Figure 5: Boulevard users (photo: Geisje van der Linden) 

 
 
This triangulation of research methods reveals three subspaces with their own physical and social 

characteristics, users, and patterns. On the basis of our findings, we drafted an initial definition of the 
problem and a subsequent programme of demand for each subspace, to improve these locations as a 
public domain. The drafts form the starting point for the construction of prototypes to test digital-
media installations as a spatial solution. For this purpose, we are working on co-creation with multiple 
companies.  
 

5.   Connecting stakeholders: co-creating responsive space 
Responsive urban space demands the participation of various professionals and businesses. To this 
end, we have teamed up with 20 parties. (Figure 6) 
 
 

 
Figure 6: Three businesses join in to create responsive urban spaces 

 
 

The consortium consists of three urban design bureaus, seven interaction-design bureaus, and five 
local businesses, including Ajax Stadium and a large concert venue. This blend is complemented by 
three design startups, the Municipality of Amsterdam, and the Dutch branch organisation of urban 
design and architecture, as well as the University of Amsterdam and TU Delft (see: 
www.responsiveurbanspaces.amsterdam). The modus operandi of this research activity consists of 
regular co-creation sessions, leading to prototypes to be constructed and tested in the Boulevard at the 
end of 2017.  

A main step in connecting this heterogeneous group was to build a common vocabulary and a 
culture of collaboration. How could we bring together the knowledge of the various stakeholders in 
such a way that it becomes instrumental to the collaborative effort to improve the public domain of 
ArenA Boulevard? Based on the literature review, desktop research, and a series of co-creation 
sessions with the consortium, we drew up a set of four ‘functionalities’ that digital-media installations 
could adopt: 
 

•   Sense of place (symbolic) refers to the affordance of digital-media installations to reveal 
layers of symbolic meaning, or to the collective rhythms of a particular place. These layers 
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and rhythms could be made visible on urban screens or in soundscapes or through mobile 
media apps; they could be curated, responsive, or interactive.  
 

•   Personalisation & Appropriation (personal-use value) refers to the affordance of digital media 
to filter, personalise, or select particular aspects of a place according to personal or collective 
taste. Examples in this category help users of a place feel at home, offering ‘shelter’ or 
appropriate a ‘place’. This can swing two ways. Apps or urban screens could expose aspects 
of a place that are relevant to the individual. The other way round, physical interventions 
could help visitors appropriate a place and create a sense of ownership within it, for instance 
by inviting the public to take photos for use on social media. 
 

•   Playful Interaction (relational) refers to the capacity of digital media to connect and forge 
relations between visitors of a particular site. These could be synchronous or asynchronous. 
They could be mediated in the installation itself or provoked by the installation, with the 
installation serving as a ‘conversation piece’ that brings about brief encounters between 
passers-by.   
 

•   Routing & Legibility (spatial experience) refers to the functionality of media installations as 
elements that play a role in the way visitors grasp, experience, and understand a place. This 
category includes wayfinding, routings, imagebility, and walkability. In some respects, it taps 
into the scholarly work of researchers like Kevin Lynch (1979) and the research on 
walkability (Speck, 2012, etc.).  

 
These functionalities are not exclusionary – they describe various dimensions of a digital-media 
installation that can be combined. For example, a routing system of coloured lights (a path helping 
users navigate a space) could be designed in such a way that its lighting pattern reflects the collective 
rhythm of the place. Playful interaction that encourages encounters between visitors can connect to 
symbolic meanings in a particular space and at the same time function as a physical boundary that 
defines it.  

To further demarcate the problem space and devise a solution, two co-creation sessions were 
created to produce ideas and then construct them. The participants were asked to make paper or 
cardboard miniatures of digital-media installations and to insert these into a simple scale-model of the 
Boulevard.  
 
 

  
Figure 7: research through design co-creation sessions (photo’s: HvA Co-ReUs) 

 
 

More specifically, the participants were asked to: 
•   address one or more of the three subdivisions of the Boulevard, starting with each programme 

of demand  
•   attach ideas to the four functionalities and their various dimensions: symbolic, personal, 

relational, and spatial qualities that digital-media installations could articulate 
•   focus on a specific off-peak moment and user group(s) 
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The sessions resulted in a wide range of possible concepts, and also further established the 
groundwork for the collaboration between stakeholders.  
 

6.   Next step: building and testing prototypes 
We are currently choosing concepts that will be built as prototypes to be tested in the Boulevard. The 
consortium is included in the selection process and is participating in the construction, pre-testing, and 
optimisation stages. The prototypes will be instated in November, December, and January. These tests 
will be treated as experiments, with a quantitative and qualitative pre-analysis conducted to include 
and rule-out specific conditions. A similar analysis will be made once the prototypes are in place. All 
together, we aim to use the outcomes of this research through design phase as proven practice that 
renders imaginable the transmission of interactive installations in the field of urban design. As an end 
product, we aim to provide a tried-and-tested overview of the application of interactive installations in 
the field of urban design, and to emphasise that the qualities of the public domain are able to be 
improved by treating and designing responsive spaces. 
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