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(1969). One way to involve people is through 
scenario planning. In here, people of different 
social groups should be actively involved in every 
aspect of the process, from initiating to designing 
and evaluating.
• Designing space for people implies designing 
space for them to use. This interpretation of space 
in terms of use relates to the concept of common 
space. People perceive and use space the way they 
want, depending on their personal experiences and 
social and cultural background. It is important to 
leave room for that in a design, as the success of 
public space is related to the combination of the 
design itself and the way people use, manage 
and adopt the space. For an inclusive design, it is 
important to think of vulnerable groups as well.

These recommendations are adapted into practice 
for BSD by suggesting scenario planning as a 
methodology, since scenario planning enables 
people to be involved in the design process with 
the help of experts. For the case of BSD, the design 
principles deriving from the literature review and 
the analysis of the context are translated into two 
alternative scenarios, with one scenario further 
elaborated to a sample design on street level. 
This sample design contains an interpretation of 
the programme lines from BSD, as they express 
the aimed characteristics of the neighbourhood. 
Together with the urban vision, the two scenarios are 
compared with each other on the implementation 
of the design principles and the resulting spatial 
characteristics. 

Executive summary
As cities have to deal with constantly changing 
urban challenges, such as population growth, 
climate change, social isolation and the growing 
influence of technology on everyday life, smart 
city developments are increasingly proposed as 
possible solutions. However, with many of these 
developments primarily focussing on technology, 
they risk overshadowing the role and place of people 
in smart city environments. Therefore, this paper 
looks into people-centred definitions of smart cities 
and explores designing a smart city environment 
with and for people. The research questions ‘how to 
include people in the process of designing, realizing 
and maintaining a smart city environment?’ and 
‘how to create a design for smart city environments 
that is focused on people?’ are answered through 
a literature review and a case study of Brainport 
Smart District (BSD) in Helmond, the Netherlands. 

The recommendations coming from the literature 
review can be summarized as follows:
• In order to make the transition from a 
technology-centred interpretation of smart cities to 
a people-centred one, it is important to start with 
the local context of the neighbourhood instead of 
with the technology. Additionally, the application of 
technology should be understood as a tool and not 
as an end-goal. 
• Designing a smart city environment with 
people requires a balance between the quadruple 
helix collaboration (industry – government – 
university – public) and the idea of ‘citizen control’ 
from Arnstein’s ladder of citizen participation 
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All in all, the recommendations from the research 
and the resulting scenarios, together with the existing 
urban vision for BSD, can be used in practice to 
initiate a wider conversation with citizens as well 
as professionals. This allows the process to take a 
step back in order to establish a masterplan for the 
development of BSD, which is produced with and 
for people.

Key words: smart city, people-centred design, 
scenario planning, urbanism
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1. Introduction
Modern day society in the Netherlands faces 
challenges due to the growing population. Cities 
are bursting at the seams, housing scarcity is 
creating serious problems (Lennartz, 2018) and the 
amount of space people take up is unsustainably. 
Climate change is already affecting the way of life 
due to extreme weather conditions and poses a 
constant threat on the country with the probability 
of the rising sea level. With the increase in 
globalization people’s real social relationships are 
declining, which can cause social isolation (Holt-
Lunstad, Smith & Layton, 2010). Furthermore, the 
government has the almost impossible task to keep 
up with regulations regarding the rapidly changing 
technology, since it impacts essentially all facets of 
everyday life. Facing all these challenges, there is a 
great need for a fresh look on the way to live in a 
more sustainable manner. Many new developments 
propose to offer this  insight by creating smart cities. 
Technology and innovation are the main drives for 
change and should be able to provide an alternative 
for future living.  

However, the concept of ‘smart city’ has not one 
unambiguous definition and can be interpreted 
in numerous ways. Albino, Berandi & Dangelico 
(2015) assembled relevant definitions of this 
concept in one overview in their research paper. 
The recurring elements regarding the explanation, 
means and goals of smart cities from their overview 
can be combined into the following definition: a 
city is a smart city when it obtains data through a 
network of sensors and reacts to this data in an 

intelligent way in order to improve different services 
and conveniences, with the purpose that this will 
result in a higher quality of life. Even though the 
goal of a smart city, within this definition, is to 
improve the quality of life for people, the concept of 
‘smart’ risks that the focus shifts more towards data 
and technology instead of people. Therefore, one 
particular definition from the overview from Albino et 
al. (2015) stood out as a relevant interpretation for 
this paper, in which a smart city is defined as “a city 
that is prepared to provide conditions for healthy and 
happy community under the challenging conditions 
that global, environmental, economic and social 
trends may bring” (Guan, 2012). This way, people 
and community are indisputable the focal point and 
there is no confusion that ‘smartness’ is used as a 
tool, rather than an end goal. Since this definition 
is rather broad, it has some intersections with other 
concepts such as the sustainable city. However, 
according to research from Monfaredzadeh & 
Berardi (2014) those concepts have a focus on 
different themes: smart cities consider ‘people’ and 
‘living’ as main themes, whereas the emphasis of 
sustainable cities is on environmental issues such 
as ‘water management’ and ‘energy’. This again 
reinforces the theoretical emphasized position of 
people in smart cities (Carvalho et al., 2018).

Even though this definition has a clearer position 
on the goals of a smart city, the question on how to 
include people in a smart city design in practice still 
remains. This question consists of two components, 
specifically the inclusion of people in the process 
and the inclusion of people in the smart city itself, 
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which can also be understood as designing with 
and designing for people. Therefore the research 
questions are as follows: ‘how to include people in 
the process of designing, realizing and maintaining 
a smart city environment?’ and ‘how to create a 
design for smart city environments that is focused 
on people?’. To answer these questions, a particular 
case is analysed, that of Brainport Smart District 
(BSD), a planned smart city development located 
between Helmond and Eindhoven. 
The development of BSD is highly ambitious by 
aiming to create ‘the smartest neighbourhood in 
the world’ (Brainport Smart District, 2018), which 
is to be achieved by focussing on the following 
programme lines: circularity, participation, sociality 
and safety, health, digitality, mobility and energy.
Since the neighbourhood is outlined to be designed 
together by all stakeholders, the current proposal 
for the development consists mainly of ambitions 
and these programme lines, however, it lacks any 
explicit plans. Instead of an urban masterplan there 
is an urban vision created by UNStudio. Although 
this lack of plans, rules and regulations offers 
considerable freedom for designing, it also makes 
for a complex decision making process, since 
even during one of the co-design sessions with the 
future residents the influence of the urban vision 
still switched between loose guidelines and strict 
rules. As this existing process offers too little grip 
for the future residents, it is necessary to add clarity 
in definition to the guidelines and rules. Aside from 
that, the urban vision itself is not integrated within 
the existing landscape and ignores the context of 
the location. Therefore, this paper suggests to take 

a step back in the design process in order to start 
with a clear basis, by proposing two alternatives to 
the urban vision that can be used for discussing and 
designing the neighbourhood by the stakeholders.

The alternatives come about through a literature 
review and a case study of BSD. The literature 
review focusses on the different components that 
designing with and designing for people in a smart 
city environment entail. In here, the component 
of designing with people concentrates on the 
perspective of people within the design process of 
a smart city, by looking into the different steps and 
positions of the process. Aside from that, scenario 

RESEARCH | Literature review & BSD analysis

Planning level

Design principles

Scenarios Public space design

BSD Programme lines
+

References

Design level

Results

Participation sessions

figure 1. Research in steps



9.

planning is suggested as a method for including 
people within this process. The aspect of designing 
for people focusses on the design of public space, 
since that is the space for the people, and the 
inclusion of different social groups. This component 
is not only viewed from the perspective of people, 
but also considers the position of the designer. From 
this literature review a number of recommendations 
regarding the inclusion of people in smart city 
design are derived. They are integrated into design 
principles specifically for BSD together with the 
ambitions from the case study of BSD. These design 
principles are translated into two scenarios and 
together with the urban vision of UNStudio they 
can be used as enabler of conversation for future 
residents and other stakeholders to discuss and 
design their new neighbourhood. In addition, one 
of the scenarios has an elaborated sample design 
on street level that can contribute to the discussion 
as well. Figure 1 shows the different steps within the 
research of this paper and thereby distinguishes in 
levels of abstraction between planning and design.

2. Literature review
2.1 Designing with people
In the introduction the definition of smart city as used 
in this paper has already been briefly mentioned 
and it was noted that the ambiguous understanding 
of the multiple possible definitions showed a 
conflicting interest. Therefore, the following part of 
the literature review aims for a deeper understanding 
of what the concept of smart cities entails and how 
people are involved.

As mentioned in the introduction as well, the focus 
on obtaining data through a network of sensors 
is a recurring aspect of many of the definitions 
assembled by Albino et al. (2015). This aspect can 
cause confusion whether data collection is either 
intended as a means or a goal. This ambiguity is 
also visible in the way that different concepts, which 
are actually not interchangeable with smart cities, 
are sometimes similarly interpreted or conflated 
with each other, such as ‘intelligent cities’, ‘wired 
cities’, or ‘digital cities’ (Hollands, 2008; Baccarne, 
Mechant & Schuurman, 2014). Baccarne et al. 
(2014) differentiate those concepts as follows: all 
have networks of technological infrastructure for 
collecting and sharing data. However, within smart 
cities these networks “facilitate the development of 
innovative applications, starting from the human 
capital of the city, rather than believing that 
technology as such can transform and improve 
cities” (Baccarne et al., 2014). In other words, 
within smart cities data gathering and innovative 
technologies are used as tools, not as an end goal. 
In order to contribute to this shift from a technology-
centred interpretation of smart cities to a citizen-
centred, it is important that citizens are attributed 
a more active role of producers or contributors to 
smart cities instead of simply consumers or users of 
smart technologies and infrastructures (n.a., 2015). 
Additionally, moving away from a technology-
centred interpretation asks for a starting point within 
the context of the place or neighbourhood, with the 
specific characteristics of local culture, opportunities, 
resources and challenges (Söderström, 2015; 
McFarlane, 2015). 
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Another distinct aspect of smart cities compared to 
‘wired’, ‘digital’ or ‘intelligent’ cities that is stressed 
is the focus on the engagement of all stakeholders 
(Baccarne et al., 2014). This involvement of all 
stakeholders is amplified in the quadruple helix 
model, in which the interests of the government, 
universities, industry and citizens and/or civil society 
organizations are combined (Mora, Deakin & Reid, 
2019). The quadruple helix model, which was first 
introduced by Carayannis & Campbell (2009) as 
complement to the triple helix model (university-
industry-government relations) (Etzkowitz & 
Leydesdorff, 1995) with the addition of ‘the public’, 
is often mentioned as an imperative collaboration 
for potentially successful smart cities (van Winden 
& van den Buuse, 2017; Borkowska & Osborne, 
2018 ; Mora et al., 2019). Especially the inclusion 
of this fourth strand of the helix, the public, is 
stressed as prerequisite for successful smart cities 
(Hollands, 2008; Luque-Ayala et al. 2014; Merli 
& Bonollo, 2014; van Waart, Mulder & de Bont, 
2014). Manville et al. (2014) underline the role of 
the public by pinpointing the inclusion of people 
through participation with multiple stakeholders as 
one of the three main contributors to the success 
of smart cities, next to the need for a strong vision 
with measurable targets and a structured process 
from the initiative phase all the way through the 
evaluation phase after realization. In here, the 
involvement of people accounts for every aspect 
of the development. This inclusion of people is 
amongst others beneficial because the realisation 
of a smart city demands a large amount of public 
resources and the public become coproducers of 

services  (Merli & Bonollo, 2014) and knowledge 
(van Waart, Mulder & de Bont, 2014). Aside from 
that, incorporating the public helps to repulse the 
technological-deterministic discourses (van Waart, 
Mulder & de Bont, 2014). 

This still leaves the question on how to include 
people in the design process. The ladder of citizen 
participation from Arnstein (1969) gives theoretical 
direction on what the possible scales of inclusion 
are (figure 2) considering this process. The ladder 
is divided in three levels (degrees of citizen power, 
degrees of tokenism and nonparticipation) and 
eight rungs, with each step getting closer to citizen 

figure 2. Ladder of citizen participation (Arnstein, 1969)
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control. Wandersman (1979) distinguished five 
types of user participation specifically in planning 
and designing environments, which can be related 
to this ladder:
1. “The user designs his own environment 
without preconceived givens from others.
2. The user generates alternative designs from 
components already available and chooses the one 
he wants.
3. The user chooses between alternative plans 
that were developed by the planner.
4. The user gives information or feedback to a 
planner describing actual and desired activities or 
feedback about a design, but does not have actual 
control.
5. The user has no choice or feedback about 
the design” (p. 191).
The first three types defined by Wandersman align 
with Arnstein’s ‘degrees of citizen power’, the fourth 
type is a combination of informing and consultation 
and lastly, the fifth type is non-participatory.
However, there are a few remarks to these types in 
regard of smart city design. The ‘user’ in the context 
of a smart city or neighbourhood is not a singular 
entity or an individual with exclusively one opinion. 
It is a group of people, such as (future) residents 
and employees, whom are working with the design 
of a real location within an existing context. As it is 
plausible that this group of people does not have 
exactly similar aspirations, the design process asks 
for collaborations and compromises. Therefore, 
designing “without preconceived givens from others” 
(Wandersman, 1979, p. 191) is an interesting 
starting point for conversation, however, it is not 

a realistic nor preferable approach to designing 
a realizable neighbourhood together. In here, the 
similarity or difference in people’s objectives and 
social background does not determine automatically 
the success of the collaboration. According to 
Sennett (2016), in order to collaborate it is not 
necessary to have one community of like-minded 
people, however, there is the need to have a group 
of people who is willing to work together, even with 
people who are different from them. 
Aside from that, since even the empty fields of rural 
lands are not a completely blank slate, there is 
always a real context with specific characteristics 
that can limit or produce possibilities.
Next to that, as mentioned before, one essential 
aspect of smart cities is not the sole control from 
one specific stakeholder; it is the collaboration 
between all of them. Although moving up to a 
higher rung on Arnstein’s ladder suggests getting 
closer to a more preferable state, the idea of the 
quadruple helix model as interpreted for smart 
cities (van Waart et al., 2014) does not seem to 
comply with the idea that citizen control is the 
highest achievable state. However, this notion does 
not imply that eventually all parties (government, 
university, industry and public) will have equally 
distributed authority over everything produced within 
the resulting smart city. For example, people are 
still the owner of their own data and depending on 
the exact structure of collaboration, the community 
and industry will probably have more say over the 
products for consumption generated within the area 
compared to the university. Besides, compared to 
instances, people are more vulnerable for risks, 
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such as privacy issues, since decisions about the 
smart city environment can affect them or their living 
environment personally. Therefore, it is important to 
keep agency of people and to protect their rights 
of citizenship (Vanolo, 2015; Martijn & Tokmetzis, 
2018).

This asks for a balance where people are decision-
makers about their own living environment, however, 
experts are involved in order to add realism and 
considerations for priorities to the ideas. One way 
to achieve this balance is by scenario planning. In 
here, experts (such as urban planners) help with 
translating wishes into feasible and executable plans 
and show with scenarios what the effects of people’s 
ideas are, thus people can decide for themselves 
whether the realistic versions of their requests are 
desirable. If so, the plans can be further elaborated 
and executed. If not, alternatives can be explored 
or changes can be made until a desirable outcome 
is achieved. Because of the iterative nature of this 
process of scenario planning, it can be understood 
as a dynamic combination between the first three 
types of Wanderman’s distinction as different steps 
within the process.
As stated by Chakraborty & McMillan (2015) the 
advantages of scenario planning compared to 
traditional planning techniques are that it allows 
for qualitative input (Huss, 1998) with levels of 
uncertainty to be included (Schoemaker, 1991), it 
is possible for laymen to be involved in the process 
(Al-Kodmany, 1999) and it can inspire visionary 
thinking (Khakee, 1991). However, there are also 
a few liabilities to the use of scenarios: for instance 

the potential that scenarios can be reduced to 
overly simplified versions, that mainly show the 
preferences of the planners (Klosterman, 2014) 
or that planners may neglect the iterative process 
in their hurry to determine the preferred scenario 
(Chakraborty & McMillan, 2015). In order to prevent 
those liabilities, Chakraborty & McMillan (2015) 
note the importance of the appropriate use of 
scenarios, either as conversational or prioritization 
tool (Smith, 2007) or as critical thinking tool 
(Hopkins & Zapata, 2007). These potential uses 
align accurately with the intended implication of 
scenarios for participation within BSD. Chakraborty 
& McMillan (2015) also propose a framework on 
how to implement scenario planning, which will be 
used for the case of BSD as well. This framework is 
further elaborated in paragraph 3. 

2.2 Designing for people
Within a smart city, there is an important position for 
public space. Not only is much of the ‘smartness’ 
manifested in public space, public space is also the 
area to build and maintain a sense of community 
(Worpole & Knox, 2007), which is an important 
basis for a smart city. Public spaces reflect the 
complex nature of the cultural, social, and economic 
contexts within a city (Zhou, 2016). In other words, 
public space exhibits and carries out the identity of 
the neighbourhood. Therefore, public space can be 
a starting point when designing for people within a 
smart city environment.

The general way of looking at different types of 
spaces is in terms of ownership: spaces are either 
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publicly or privately owned (or in some cases 
collectively). Although people and public space are 
inextricably connected, public space is not the only 
type of ‘social space’, since private domains can 
function as public elements as well (Solà-Morales, 
1992). Solà-Morales (2008) stresses that public 
value to private space, which can be achieved by 
linking together private spaces as part of collective 
resources, is a critical condition for a good city. He 
explains the character of the resulting collective 
spaces as follows: “collective spaces are not strictly 
public or private, but both simultaneously. These 
are public spaces that are used for private activities, 
or private spaces that allow for collective use, and 
they include the whole spectrum in between” (Solà-
Morales, 1992). Scheerlinck (2010) also underlines 
the complexity of the spectrum of space as more 
comprehensive than just the division between public 
and private space. He suggests to focus more on 
the use of space instead of the property ownership 
and he redefines collective space in terms of use 
(figure 3).
Collective spaces thus not suggest to be collectively 
owned but collectively used. This idea touches on 
the concept of the commons and common space 
likewise. In her essay, Habermann (2015) explains 
the concept of commons by comparing it to the 

different use of the terms ‘Besitz’ (possession) and 
‘Eigentum’ (property) in German law. Although 
both terms might be used similarly in everyday 
speech, the distinction between the two is within 
the way people are related to their possessions and 
properties. Whereas ‘Eigentum’ (property) is more 
focused on owning an object and having the right 
to sell it (such as a landlord owning land), ‘Besitz’ 
(possession) is characterized by being authorized 
to use the object (such as the renter of the land) 
(Habermann, 2015). People may not ‘own’ the 
space in legal terms, however, they are allowed to 
use and manage it.

Other scholars explain the commons as “shared 
resources that a given community wants to manage 
for the collective benefit of everyone … [with] an 
accent on fairness and sustainability” (Bollier, 2017) 
and common space as “a set of spatial relations 
produced by commoning practices” (Stavrides, 
2016, p. 2). In this, the focus is on a different kind 
of regulations other than normative governmental 
legislation as commons are a “practical paradigm 
for self-governance and resource management” 
(Bollier, 2014, p. 7) where “rules and forms of 
use do not depend upon and are not controlled 
by a prevailing authority” (Stavrides, 2016, p. 2). 

figure 3. Reframing collective space (Scheerlinck, 2010)
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Vaccaro & Beltran (2019) explain the complexity of 
governance and ownership within the concept of 
the commons to be understood “[not as] a static 
institution, but as a social process, context and time 
dependent (Galaty 2016; Hall et al. 2011; Hann 
2003; Strang & Busse 2011)” (p. 332). In line with this 
insight of dynamic ownership, Gidwani & Baviskar 
(2011) add that “in a sense, commons thrive and 
survive by dancing in and out of the State’s gaze, 
by escaping its notice, because notice invariably 
brings with it the desire to transform commons into 
state property or capitalist commodity” (p. 42).

All in all, public and common space may not differ too 
much or even overlap in spatial terms, however, their 
differences in terms of juridical definition can result 
in a completely different meaning and perception 
of those spaces. The concept of commons is built 
on the involvement of a strong community (Gidwani 
& Baviskar, 2011; Jeffrey, McFarlane & Vasudevan, 
2012; Bollier, 2014; Habermann, 2015; Stavrides, 
2016; Vaccaro & Beltran, 2019).

According to Schröder & Misselwitz (2015) 
“urban commoning is often proposed as a better, 
more inclusive and people-centred governance 
paradigm” (p. 62) opposed to the contradicting 
promises of smart cities. Schröder & Misselwitz note 
the ambivalence within smart cities as follows: “new 
technologies of data mining and management 
are adopted with the promise of more openness, 
transparency and grassroots participation but at 
the same time serve as a tool to regain initiative, 
to better predict and control how citizens think 

as well as to better communicate, sell and forge 
acceptance of urban transformation projects” (p. 
62). However, they also state that the comparison 
between smart cities and the commons is not a 
black-white or good-bad contrast since according 
to scholars commoning practices “in European cities 
also produce new forms of exclusion” (Schröder & 
Misselwitz, 2015, p. 62), since individuals who are 
not part of the commoning community are also 
excluded from the goods. Therefore, even though 
they seem contradicting, it is interesting to see how 
the two can work together. In here, it is important 
to note the difference in scale between the concept 
of smart cities and the small-scale urban commons 
(n. a., 2015), in order to identify how they can be 
complementing each other on different scale levels.

This notion of common space is articulated here, 
because designing space for people means 
designing space for them to explore and above all 
use. Therefore interpreting space in terms of use 
is a relevant transition. In his research and movie 
on public space in American cities, Whyte (1980) 
critiqued the design of water elements on squares 
that are designed to only look at. A sign near the 
fountain or even an electric fence had to preclude 
people from sitting on the edge of the fountain 
or using the water for cooling down during warm 
summer days. If people are not allowed to use 
it, a space is not designed for people. However, 
traditionally there was less attention to designing 
for people’s own interpretation or adaptation of 
space, because there was an understanding that 
people’s behaviour and social interaction could 
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change considerably by changes in the physical 
environment (Rapoport, 1977). This notion of 
‘environmental determinism’ (Rapoport, 1977) 
relates to the concept of ‘social engineering’, which 
Boomkens (1997) challenges by explaining it as 
the naïve expectation that everything, even social 
interactions, can be designed. Therefore, in line 
with Boomkens critique, the general view shifted to 
the more nuanced understanding of ‘probabilism’, 
where “the physical environment does … provide 
possibilities for choice and is not determining, but 
... some choices are more probable than others 
in given physical settings” (Rapoport, 1977, p. 2). 
In here, space should be considered as facilitator 
for activity and behaviour instead of generator or 
determiner (Rapoport, 1977). This understanding 
that people nevertheless make their own choices in 
designed space corresponds with observations from 
practice: for example despite the restrictive signs 
near the water elements from Whyte’s study (1980), 
people still tried to approach the water to the point 
where enforcement had to tell them not to. Another 
example of people’s own will within public space 
is the existence of elephant paths, where people 
literally depart off the beaten track. Southworth 
(2014) emphasizes on the limited influence of the 
physical design as even a well-considered and 
designed environment “does not assure lively public 
activity” (p.37). He notices vigorous public life 
taking place in more unexpected and undesigned 
spaces such as empty parking places and vacant 
lots (Southworth, 2014). Additionally, convivial 
spaces grow organically and change over time, so 
it is complicated to make a design on the drawing 

board that will immediately be carried out as 
intended (Shaftoe, 2008). Therefore, the success of 
public space can be understood as the combination 
of the quality of the design and the way that people 
use, adopt and manage the space, as ultimately 
people make the places (Worpole & Knox, 2007).   

The way that people interact with and within space 
depends on both the space itself and the people. 
People act appropriately to different settings and 
change their behaviour according to the norms 
of this setting as interpreted by their own cultural 
definitions and experiences (Rapoport, 1977; Hillier 
& Hanson, 1984). The social significance of space 
is only determined if it is identified within a group 
of people, which means that social identification 
of space is an important attribution to the spatial 
integration of groups (Hillier & Hanson, 1984). In 
other words, the feeling that you as a group are 
welcome in a specific place is a significant condition 
for social integration at that place. Additionally, 
Rapoport (1977) stresses that the organization 
(as done by a designer) and perception of the 
spatial environment is related to the social and 
cultural background of the individual. If both the 
organization and perception is done by people 
from the same social group, there is a congruence 
between the two of them. However, if either the 
receiving or designing party is different, there is a 
disconnection, which can cause complications in 
the effort to design inclusive for everyone (Rapoport, 
1977). This conflict with social inclusiveness is not 
a contemporary issue, as from the beginning of 
civilization minorities and oppressed social groups 
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as women, slaves and people without the full rights 
of citizenship had limited access to public space 
(Zukin, 2018). In order to deal with the conflicts of 
social inclusiveness, it is important to move beyond 
a mono-culture by creating opportunities for mixed 
social groups in terms of space (Worpole & Knox, 
2007), as well as housing typologies and facilities. 
Aside from that, Worpole & Knox (2007) emphasize 
the accessibility of space and the need for special 
attention to vulnerable groups, such as minorities, 
the elderly and disabled people, as they may not be 
able to represent themselves. They also state that 
excluding entire social groups from communities, 
even if these groups such as street youth are 
perceived as problematic, is reprehensible (Worpole 
& Knox, 2007). As the responsibility of the designer 
shifted towards engaging actors in designing, 
creating and activating space (Southworth, 2014), 
this engagement can approach the topic of social 
inclusion. In here, it is essential to involve actors of 
different social groups.

The recommendations coming from both paragraphs 
of the literature review can be summarized as 
follows:
• Start with the neighbourhood, not with 
the technology: use technology as a tool and the 
local context as a basis. Derived from: (Baccarne, 
Mechant & Schuurman, 2014; McFarlane, 2015; 
Söderström, 2015)
• The role of people in smart city design: 
people should be actively involved in every aspect 
of the process. Derived from: (Manville et al., 2014; 
n. a., 2015) 

• Quadruple helix collaboration should be 
balanced with the idea of ‘citizen control’. Derived 
from: (Arnstein, 1969; Wandersman, 1979; 
Caryannis & Campbell, 2009; van Waart et al., 
2014)
• Keep agency of people and protect their 
rights of citizenship. Derived from: (Vanolo, 2015; 
Martijn & Tokmetzis, 2018) 
• Scenario planning is a suitable method to 
include people in different phases of the design 
process, as long as it is used as conversation, 
prioritization or critical thinking tool. Derived from: 
(Chakraborty & McMillan, 2015; Smith, 2007; 
Hopkins & Zapata, 2007)
• Designing space for people means designing 
space for people  to use. Interpreting space  in 
terms of use relates to the notion of common 
space. Derived from: (Solà-Morales, 1992, 2008; 
Scheerlinck, 2010; Habermann, 2015)
• Look for ways that the concepts of smart city 
and commons can complement each other. Derived 
from: (Schröder & Misselwitz, 2015)
• For designing an inclusive district: think of the 
more vulnerable groups (elderly, disabled people, 
minorities). Derived from: (Worpole & Knox, 2007; 
Rapoport, 1977)
• People will use a design the way they want. 
It is important in designing space to leave room 
for that, since the success of a public place comes 
from the combination of design and the way people 
adopt, use and manage space. Derived from: 
(Rapoport, 1977; Whyte, 1980; Boomkens, 1997; 
Shaftoe, 2008; Worpole & Knox, 2007)
• The role of the designer should be to engage 
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Organizational structure

Stakeholder engagement

Scenario type

Engagement medium

Scope

Participation extent

Outcome

Scenario construction and 
analysis tool

Resources

• Loose coalition

• General public
• Interest groups

• Explorative

• Face-to-face

• Comprehensive

• Inform only

• Awareness

• Qualitative
• (Computer) modeling tools

• Opportunity-based
• Fundraised

• Unitary
• Strong leader

• Government agencies

• Predictive
• Normative

• Web-based
• Hybrid

• Single issue
• Problem-oriented

• Seeking feedback
• Joint fact finding*

• Vision*
• Policy recommendation*

• Planning support systems

• Statutory or recurring

Component Implemented Other

table 1. Framework for scenario planning (Chakraborty & McMillan, 2015)

* Within the scope of this research, the outcomes of a ‘vision’ or ‘policy recommendation’ and the participation 
extent of ‘joint fact finding’ are not realistic. However, for the case of BSD, these components are achievable 
and desirable goals.
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multiple actors of different social groups within 
creating and activating urban space for social 
inclusive space. Derived from: (Southworth, 2014)

3. Methodology: Scenario planning
As mentioned in paragraph 2.1, the framework 
for implementing scenario planning as proposed 
by Chakraborty & McMillan (2015), is used for 
this paper as shown in table 1. It is important to 
note that there is a distinction between the use of 
scenario planning within the scope of this research 
and what the implementation of scenario planning 
could be for BSD. Since this research is limited in 
terms of time and contact with developers of BSD, 
the only realistic outcome is that scenarios can be 
used to create awareness for people that there is 
more to discuss before they decide on what exact 
plot they want to live. However, scenario planning 
can be used by the developers and future residents 
of BSD to come to a ‘vision’ and even to make 
‘policy’ around it. A similar distinction can be made 
in terms of participation extent: the end goal for 
the development of BSD is to work towards ‘joint 
fact finding’, where all four helices of the quadruple 
helix model are involved with decision-making. 
However, realistically ‘inform only’ is the only 
achievable involvement of participants within this 
specific research project. Therefore, the scenarios 
proposed by this paper should be conceived as 
one of the first steps within the process of scenario 
planning for BSD, where they can function as a 
conversation starter.
The other components can be briefly explained as 
follows: the organizational structure consists of a 

‘loose coalition’, since according to the quadruple 
helix model multiple groups are involved without 
a clear leader. The scope is ‘comprehensive’ with 
the focus on multiple planning domains, namely 
an entire smart neighbourhood. The scenario type 
is ‘explorative’, with the use of alternative options 
that can be converted into an urban masterplan. 
The stakeholders engagement can be defined as a 
combination between ‘general public’ and ‘interest 
groups’, since the public is both directly involved 
and through representatives of interest groups. 
The engagement with participants is ‘face-to-face’ 
as conversation and design sessions. The tools to 
visualize the scenarios are amongst others drawings 
and models, which can be classified as ‘(computer) 
modelling tools’ and the information to determine 
the basis of the scenarios is gathered by ‘qualitative 
tools’. Lastly, the resources are a combination of 
‘opportunity-based’ and ‘fundraised’. In here, the 
resources mentioned relate to the planning of BSD 
and not to this research, since there is no funding 
for this master thesis.

4. Results
4.1 Historical development
The area for the development of Brainport Smart 
District is located in the outskirts of Helmond in 
between the highway and railway. Other than a 
few buildings and some infrastructure, this rural 
area mainly consists of cornfields and farmlands 
(Appendix 1. Site observations). The newly built 
neighbourhood Brandevoort, situated southwards 
from BSD, is a significant expansion plan of 
Helmond. Through the years, Helmond developed 
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expansion plan

Brouwhuis

Mierlo

Brandevoort

Helmond

Castle

‘t Hout

Nuenen

Gerwen
Stiphout

Aarle-Rixtel

Dierdonk

Rijpelberg

figure 5. Growth of Helmond, based on drawings shown in Appendix 2.1 & 2.2

direction ribbon development

nucleus

‘combination’: expansion plan with 
ribbon development layout
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figure 6. Plan of Brandevoort, drawing based on (Gemeente Helmond, 2006)

VesteMarke
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Centre

Housing area

BRANDEVOORT 
CENTRE

Phase II

Phase I

BUILDING PHASES

figure 7. Centre of Brandevoort, drawing based on 
(Gemeente Helmond, 2006)

figure 8. Building phases of Brandevoort, drawing based on 
(Gemeente Helmond, 2006)

Centre Phase I

Housing area Phase II

BRANDEVOORT | CENTRE BRANDEVOORT | BUILDING 
PHASES
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in two main ways: on one hand the city grew 
through ribbon development, where a few nuclei 
of the surrounding villages grew together and were 
added through annexation, and on the other hand 
some planned developments were added to the city 
through expansion plans (figure 5).   
Brandevoort seems like an interesting combination 
of those two; it is a planned development shaped as 
if it used to be an original village.

Originally, the location from BSD was planned to be 
part of this expansion plan of Brandevoort (figure 6). 
The neighbourhood is characterized with a distinct 
architecture based on traditional Dutch building 
styles, with a modern take on it. It is structured 
as an old fortified city, with a commercial centre 
located at the Veste surrounded by suburban areas  
called ‘Buitens’. Later, the plans changed slightly in 
order to  include the area called Marke (located 
north from the Veste) within the centre as well, for 
an improved connection over the rails (Gemeente 
Helmond, 2006) (figure 7). 
The expansion was planned to be built in two phases 
from 1998 to 2007 and from 2008 to 2018, but 
the crisis put a hold on that plan (figure 8). Only the 
area south from the railway has been built and is 
currently being built as planned. The undeveloped 
northern side of the area now offers space for the 
development of BSD. 
With BSD aiming for regional relevance (Appendix 
4. Attractions in region), the connection to the 
surrounding context is one step towards that 
goal, especially since the residents of BSD and 
Brandevoort will have to share facilities. 

4.2 Urban vision
As mentioned before, the plans for the development 
of BSD are not specified into a masterplan. However, 
there is a scenario type of design, called the urban 
vision (figure 9), that aims to showcase the intentions 
of BSD in spatial terms. The spatial structures of this 
vision are examined in the next paragraph.

The buildings are structured around a ring-shaped 
road, called the Smart Link. This link is planned to 
provide dedicated space for testing with new modes 
of mobility, such as autonomous vehicles, and to 
distribute the traffic evenly into the neighbourhood. 
There is a grid projected on the area shaped as 
strips for flexibility to adjust to on-demand changes: 
the density and the character differ per strip. The 
grid lines also provide space for infrastructure. 
However, these spaces in between the buildings are 
described to be no real streets, but they do have 
a focus on pedestrians. This leads to the buildings 
being placed in empty space, instead of being 
integrated in a structure of roads, streets and public 
space. In addition, aside from the locations where 
the main roads enter the area, the station is the only 
link with the existing surroundings.
With a ‘healthy district’ as one of the programme 
lines, the urban vision has a focus on green space. 
In the middle of the built-up area, there is a large 
park located. In order to be self-sufficient, the area 
is surrounded by productive land use. There are 
green buffer zones towards the highway and the 
railway along the borders on both the south and 
north side of the area, to decrease the nuisance (see 
Appendix 3.2. Noise disturbance train). The entire 
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figure 9. Urban vision 
(UNStudio, 2018)

figure 10. Urban vision, 
drawing based on (UNStudio, 

2018)
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neighbourhood functions as a Living Lab, which is 
described as a testing field where together with the 
residents new systems and services are developed 
and behaviour of people is researched through a 
network of sensors (Brainport Smart District, 2018). 
The exact factors and experiments to be measured 
are yet to be defined (Brainport Smart District, 
2018).
The gaps of the plan are mainly related to the lack 
of connection to the existing context and landscape. 
The placement of the buildings, the Smart Link and 
the grid lines are not related to existing structures. 
In here, the connection through the station with 
Brandevoort as only connection to the context is 
rather vulnerable. Besides, there is an aim for self-
sufficiency, however, the knowledge and qualities 
from the existing farms are completely ignored. 
Therefore, without connection to the regional scale 
it is debatable whether the urban vision can deliver 
the aimed regional relevance.    

4.3 Residents profile 
With the focus of this project on designing for 
people, it is important to have an estimation on 
who those future residents and users of BSD might 
be. The documents on BSD articulate the aim to 
be a neighbourhood for a diverse range of people, 
with different backgrounds, ages, incomes, cultures 
and level of education (Brainport Smart District, 
2018 – pp. 23). In order to make an estimation, the 
data from Helmond in regard of ages (figure 11a), 
ethnicity (figure 11b) and the average household 
size of 2,3 is used. Using the planned amount of 
housing units for BSD, which is 1569, this average 

household size and the data from the ages, the 
estimated amount of children within the primary 
school age (4-12) for BSD is 355. Comparing this 
to the average amount of children on the 5 schools 
in the surrounding neighbourhood, which is 307, 
there can be assumed to be more than enough 
demand for a new primary school in the BSD area. 
The estimations are shown in Appendix 5.
In terms of the housing market, there are no 
percentages assigned to the different segments 
(such as owner-occupied or social housing) in the 
plans for BSD since the aim is to be flexible for 
demand (Brainport Smart District, 2018 – pp. 23). 
Therefore, the ratio of Helmond will also be used for 
the estimation on housing segments (figures 11cd).

Connection to Brandevoort
The population of Brandevoort is noticeably 
homogeneous; almost half of the households are 
couples with kids. The profile can be summarized 
as Dutch families living in ground-bound, 
owner-occupied single-family houses. Due to 
this unrepresentative monotony, the ratios from 
Brandevoort will not be used for determining 
the percentages for BSD. However, as the urban 
vision did work with this data, using an average 
household size of 2,8, there is a small difference in 
the projected amount of residents. The urban vision 
assumes approximately 4380 residents, whereas 
the scenarios use the estimation of 3600 residents.

4.4 Challenges & design principles
The challenges that are aimed to be tackled by 
the development of BSD can be summarized as  
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population growth, climate change, social issues 
and mobility & accessibility (Brainport Smart District, 
2018). From the literature review, there can be three 
challenges added when designing for people in a 
smart city environment, which are smart cities, data 
& technology and the connection to the context. 
Together with amongst others the recommendations 
from the literature review those challenges are 
processed into the following design principles:

1. Provide a nice and healthy living environment 
for people, while anticipating on current and future 
challenges with the help of existing knowledge, 
concepts and techniques. (smart cities) Derived 
from: (Guan, 2012)

2. Anticipate on the increasing need for 
housing and changing housing needs, while 
considering the growing scarcity of healthy open 
space. (population growth)

3. Minimalize contribution to climate change 
and anticipate on inevitable consequences. 
(climate change)

4. Design the neighbourhood for social 
cohesion and community. (social issues) Derived 
from: (Worpole & Knox, 2007)

5. Reduce congestion on neighbourhood level 
and make facilities and services equally accessible. 
(mobility & accessibility) Derived from: (Worpole 
& Knox, 2007)

figure 11a-e. Demographics of Helmond (Gemeente 
Helmond, 2018)

a. Ages

e. Households

b. Etnicity

0-14 15-29 30-44 45-54 55-64 65-79 80+

17,2 17,7 19,1 16,4 12,7 13,2

3,6

c. Home ownership d. Dwellings

Single 
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Couple 
without 

kids

Couple 
with kids
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Other
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28 28,6

8,6
0,4

53,3
45,5

1,3

Owner-
occupied

Rental Unknown

73,8

13,2
4,3 2,7 1,5 4,6

Dutch Other 
western

Morrocan Turkish Surinamese 
or Antillean 

Other 
non-

western

75,5

24,5

Single-
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Appendix 3.3 & 3.4). The lines within the landscape 
and infrastructure have determined the route of the 
Smart Link. The building morphology is mirrored 
from the adjacent neighbourhood, resulting into 
closed building blocks near the Veste and row 
housing and semidetached housing further away 
from the station. The blocks near the station and the 
high way are suitable for small businesses that may 
employ people from outside the neighbourhood as 
well. Through the connection with the Smart Link 
and shared bikes near the station these blocks are 
also easily accessible by train. Instead of the entire 
neighbourhood functioning as Living Lab only one 
street is designated as such. In order to emphasize 
the connection with Brandevoort this Living Lab 
street is the main street from the station, which is 
car free. The concept of this Living Lab street will be 
further elaborated in paragraph 4.6 regarding the 
elaborated design of scenario II on street level.

4.5.2. Scenario II: Compact
The main aspect of the second scenario is the 
integration within the context by mirroring the 
building morphology in a compact design that still 
fits the entire program. In here, the existing green 
qualities (EHS) are used as surrounding landscape, 
with the lower areas suitable for rain water storage. 
Due to the compact design, there is a significantly 
larger amount of green space left compared to the 
other scenario and urban vision. The Smart Link is 
connected to the existing infrastructural ring around 
both BSD and the Veste. Similar to the first scenario 
the connection with Brandevoort through the station 
is emphasized with the Living Lab street.

6. People before technology: always put 
the interest and needs of the data provider first. 
Technology should serve people, people should 
not serve technology purely for optimization of 
the system. (data & technology) Derived from: 
(Martijn & Tokmetzis, 2018; Vanolo, 2015)

7. Connect to the existing environment, by 
responding to regional needs as well. (connection 
on regional level) Derived from: (McFarlane, 
2015; Söderström, 2015)

4.5 Scenarios
The following two scenarios are based on the 
previously stated design principles and the main 
structures from the urban vision. These structures 
are the ring-shaped Smart Link, the centrally 
located park, the surrounding productive land 
use, the buffer zones towards the highway and the 
railroad, the higher density towards the station and 
lastly the connection with Brandevoort through the 
station. Pages 28 to 35 show an overview of the 
urban vision and both scenarios for comparison on 
the aspects of buildings, green, infrastructure and 
accessibility of facilities.

4.5.1 Scenario I: Ring
The main aspect of the first scenario is the integration 
within the existing landscape, whereby the structures 
from the urban vision are integrated within the area. 
The existing green qualities such as the ecological 
zone (Dutch: ecologische hoofdstructuur or EHS) 
are used for the central park, where the lower 
areas can also function as rain water storage (see 
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figure 12. Scenario I: Ring

figure 13. Scenario II: Compact
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BUILDINGS

existing buildings

new buildings

built-up area

The building morphology of both 
scenarios is mirrored from Brandevoort, 
with closed building blocks towards 
the centre and row housing and 
semidetached housing in the suburban 
parts of the neighbourhood. The 
program in terms of living, sharing and 
working is similar to the program of the 
urban vision, with a slight difference in 
the size of the housing units. Scenario 
I has on average the largest housing 
units, whereas the houses are smallest 
in scenario II. However, as the urban 
vision measured with a household 
average of 2,8 and the scenarios with 
2,3, the living area per person is almost 
the same for the urban vision and 
scenario II.
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Living 

Sharing

184.000 m2

1569 units
117 m2 per unit

42 m2 per person  

198.000 m2

1569 units
126 m2 per unit 

55 m2 per person  

155.000 m2

1569 units
99 m2 per unit 

43 m2 per person  

19.700 m2 19.700 m2 19.700 m2

120.000 m2 120.000 m2 120.000 m2Working

Urban vision: UNStudio Scenario I: Ring Scenario II: Compact
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In here, green per capita is measured 
using the projected amount of residents 
and the publicly accessible green, 
which includes the recreational green 
and the park. As the accessibility of the 
green  surrounding the urban vision 
is unknown, this is named ‘other’. 
Although the central park in scenario II 
covers the smallest area, the compact 
placement of the buildings leaves more 
space for surrounding (recreational) 
green. Therefore, scenario II has the 
largest amount of green per capita of 
all three options. 

recreational green/water storage

productive green

park

GREEN
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28,5 m2 59,3 m2 116,4 m2 

46,8 ha 70,6 ha 96,9 ha

12,5 ha 21,4 ha 42,0 ha

46,8 ha - -Other

Green per capita 

Productive green

Recreational green/park

Urban vision: UNStudio Scenario I: Ring Scenario II: Compact
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The exact use of the grid lines in the 
urban vision, whether they are all 
planned for roads or some lines are 
used for the network of sensors, is 
unclear. The Smart Link intersects this 
grid in the urban vision. In the scenarios, 
the Smart Link is placed on existing 
landscape structures (scenario I) or on 
a dedicated lane along an existing road 
structure (scenario II).
All three options use the station as a 
central hub, simultaneously connecting 
BSD with Brandevoort. Whereas the 
urban vision creates a completely 
new station, both scenarios use the 
original station with a new connection 
underneath the railroad, which 
continues into a Living Lab street.

low-traffic road

neighbourhood access road

unpaved road

smart link

INFRASTRUCTURE
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Urban vision: UNStudio Scenario I: Ring Scenario II: Compact

Distance to station about 5 min. cycle about 5 min. cycle within 10 min. walk

max. 315 metre
average 90 metre

max. 275 metre
average 100 metre

max. 190 metre
average 125 metre

Distance to recreational green
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station

(*high) school

shops

ACCESSIBILITY

Since the residents of BSD are supposed to use the 
facilities of Brandevoort, there are no new shops or 
schools planned in the urban vision. However, as 
mentioned in paragraph 4.3, with the estimated amount 
of school aged children, there is enough demand for a 
primary school in the neighbourhood. In addition, when 
looking to the average distance to primary schools 
in the Netherlands, only 37% (scenario I) and 63% 
(scenario II) of the residential area is within this range 
of the existing schools. Therefore, both scenarios have 
one primary school planned. 
As the entire area of scenario II is within the range of the 
existing supermarkets, there is no need to plan one in 
terms of distance. However, since BSD plans to produce 
its own food, this food will be sold from a shop within 
the area. Scenario I does ask for another supermarket 
in terms of distance. Therefore, a similar grocery shop 
is planned here as well.     
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5 min.10 min.5 min.5 min.10 min.5 min. 5 min.10 min.5 min.

school 44% (0,7 km)
supermarket 50% (0,9 km)

school 37% (0,7 km)
supermarket 32% (0,9 km)

school 63% (0,7 km)
supermarket 100% (0,9 km)

school 1,1 km
supermarket 1,5 km

school 1,1 km
supermarket 1,3 km

school 0,9 km
supermarket 0,9 km

1277 1277 1277

Coverage of facilities in 
Brandevoort

Max. distance to facilities in 
Brandevoort

Parking spaces (0,2)

Urban vision: UNStudio Scenario I: Ring Scenario II: Compact

* * *
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4.6 Scenario II on street level: neighbourhood 
identity
The second scenario is further elaborated to 
a design on street level, that can be used as an 
example for the participation sessions with the 
stakeholders of BSD. In here, the programme lines 
of BSD that characterize the proposed identity of 
the neighbourhood are integrated in the design 
with the help of a number of references as shown 
on pages 36 to 39. As previously mentioned, within 
the scenarios the implementation of a Living Lab 
is reduced from the entire neighbourhood to one 
street, namely the street towards the station. The 
four main elements of this Living Lab street are 1) 
the awareness of technology and data in the public 
realm, 2) responsive public space, 3) feedback and 
information and lastly 4) the showcase and testing 
of new technologies. Aside from the visualization 
of this Living Lab street, the design on the following 
pages also shows amongst others the facets of a 
regular street and courtyard.

figure 16. Porous paving

figure 15. Outdoor gym

figure 14. Facade gardens
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1. CIRCULAR DISTRICT
The circular district focusses on different levels within the 
neighbourhood. The system of producing and consuming 
food (or other resources) and processing the resulted waste 
is one of these levels. Aside from the farm and the corn fields, 
that are responsible for the vast majority of food production 
in the area, the community orchard and herb gardens play 
an important role as well. The orchard, accessible for the 
entire neighbourhood during opening hours, actively involves 
the people (including  children) in the process of growing 
food and creates a sense of awareness and responsibility. 
The herb gardens, that are located in some courtyards and 
maintained by the residents, can have a similar effect. As 
processing waste is one step of circularity, bio-waste can be 
collected per housing block on a small compost pile in order 
to be used for fertilizing the fields. Aside from that, there are 
bins on the streets for separating waste in public space. 

Another main aspect of the circular district is responding 
to extreme weather conditions due to climate change. In 
here, extreme rainfall, heat and drought are the three main 
aspects to design on. For rain, water storage is an important 
measure, since it can be used to slowly let the water infiltrate 
the surface. In times of drought, it can also function as 
reserve and in addition the area is suitable as (recreational) 
walking area. Aside from the water storage, infiltration strips 
and gutters are included in the street that guide excessive 
water towards the storage. For heat, it is important to include 
cool spots through natural shading elements and to minimize 
the amount of paved surface. 

Other aspects of this programme line are the use of green 
and natural materials, such as the wooden elements for the 
nature playground and the outdoor workout, and the reuse 
of existing qualities and knowledge in the area. In here, the 
existing equipment from the bootcamp club across the high 
school can be integrated in the landscape next to the nature 
playground.  

figure 19. Infiltration strips

figure 18. Green facade

figure 17. Nature playground
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2. PARTICIPATION

3. SOCIAL & SAFE DISTRICT

4. HEALTHY DISTRICT

Participation is not only an essential aspect in the design 
process and development of the area, but also in the 
maintenance of the neighbourhood and the responsibilities 
from the community. Especially on the scale of the courtyards, 
as people living within one building block have to collaborate 
on how to realize and maintain the area, it is important that 
all residents of that block are allowed to be involved.  
One way that also visitors are able to participate in the 
development of the neighbourhood is through the city 
beacons on the Living Lab street and the pavilion near the 
central park, where people can give feedback on the public 
space.

Including representatives from different social groups in 
the design process and incorporating a mix of housing 
types is one step to initiate social cohesion. Within the 
neighbourhood, there are multiple options to continue and 
enhance this social cohesion. Amongst others, the pavilion 
with the neighbourhood shop, the orchard, the nature 
playground and the contact with the neighbours in the 
courtyards contribute to the sense of community. Examples of 
safety measures are the interactive street lights on the Living 
Lab street, that test the influence of colours on aggression, 
and the passage under the railroad, that is well lit at night 
and designed more as a small sunken plaza than a narrow 
tunnel.

The green space surrounding the neighbourhood contributes 
to a healthy district, not only because of the contribution to 
improving air quality, but also because it offers opportunities 
for healthy outdoor activities, such as walking through the 
water storage area and working out in the outdoor gym. 
Aside from that, the short distances to facilities also stimulate 
walking and cycling.

figure 20. City beacon

figure 21. Interactive light

figure 22. Community garden
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5. DIGITAL DISTRICT

6. MOBILE DISTRICT

7. DISTRICT WITH ENERGY

A frequently mentioned part of a digital district is a network of 
sensors. In here, the sensors in the neighbourhood can only 
measure information that is not traceable to the individual, 
such as the air quality. Data collection that involves people 
will only take place on the Living Lab street and only with their 
consent. Two examples of digital implications in the Living 
Lab street are the city beacon, that can collect feedback from 
people and help guide people through the neighbourhood 
with information, and the crowd cloud. When connecting with 
the crowd cloud, people can see what information they share 
if they for example log in on public Wi-Fi, which contributes 
to the awareness of data in the public realm. 

In BSD, new types of mobility are tested on the Smart Link. 
As the link crosses Brandevoort as well, the residents in here 
can be involved in the developments of mobility if there is 
interest. Aside from new types of mobility, the main focus 
within the neighbourhood is on rather traditional modes: bike 
and pedestrian transport. Because of the compact placement 
of the buildings, the entire area including the train station 
is walkable within approximately 10 minutes. To contribute 
to a pedestrian and bicycle friendly neighbourhood, private 
car ownership is discouraged with only limited parking 
space (0,2 parking places per housing unit). This indicates 
that every block has about 9 parking places for residents 
(including 1-2 spots for shared cars) and 2 for visitors. Other 
parking spaces for visitors are integrated in parking garages 
within a few centrally located blocks.

Lastly, this programme line not only focusses on renewable 
energy sources or innovative implementations, such as the 
use of residual heat, it also emphasizes on responsible energy 
consumption and waste. An example of energy efficiency In 
public space is the use of street lights that only light up when 
necessary. 

figure 23. Crowd cloud

figure 24. Electric priority lane

figure 25. Residual heat
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Scenario planning | Block level

Within this scenario, the locations of the 
blocks and the building heights are already 
determined, as shown in figure 31. However, 
the exact elaboration of the building block, 
whether it is a structure of only row housing, 
apartments or a combination, depends on 
the decisions of the residents. Additionally, 
the use and layout of the space in between 
the block is a result of the preferences and 
choices of the residents. This collaboration 
process between the residents can be guided 
by scenario planning on block level.

Figure 31. also shows the locations of the 
blocks that contain central parking spaces 
for the visitors of BSD. This category ‘visitors’ 
mainly includes the employees from outside 
the neighbourhood, which is estimated to be 
about 2400 people, with a parking norm of 
0,4 (UNStudio, 2019). This parking norm asks 
for about 960 parking places.

figure 26. Apartment block

figure 27. Block with row housing

figure 28. Combination
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Collective usePrivate/individual use

figure 31. Building heights and central parking places

figure 29. Parking in courtyard figure 30. Parking in garage

+7 floors

3 floors

5 floors

Central parking

6 floors

2 floors

4 floors
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b. Section | Community courtyards 

a. Section | Ring road - water storage - community courtyard 

This section shows the separate lanes of existing infrastructure and the new 
Smart Link on the left. The water storage area in the middle functions both 
as border of the built-up area, as well as recreational area with hiking 
trails. The housing block on the right has a parking garage on ground level 
for residents and visitors, and shows an implementation of a community 
courtyard.

As the residents of one building block can design the block themselves, 
there are different kinds of buildings and different kinds of courtyards. In 
here, the middle block has a parking garage for visitors and residents, 
whereas the block on the left and right only have a few parking spaces.



44.

c. Street
The spaces in between the different building blocks form streets, with on 
both sides of the roads pavement with façade gardens towards the blocks. 
Those small gardens function as buffer, and their maintenance is the 
responsibility of the residents of the block. On one side of the road there 
is an infiltration strip for rain water, that guides the water towards the water 
storage area, instead of immediately to the sewerage.
The block closest on the left contains offices in the plinth and apartments 
from the first level on. The block on the right consists entirely of housing 
units.

• Sustainable materials for  
façades: wood
• Infiltration strip

• Green

• Space for pedestrians, 
bicycles and cars
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d. Community courtyard
Within the building blocks, there are different kinds of courtyards, but 
the main structure is similar: there is collective space in the middle of the 
courtyard, surrounded by private spaces towards the building block.
In this courtyard, people have small private outdoor spaces, with a low 
buffer zone (instead of high fences) that is used as a herb garden.

• Sustainable materials for 
façades: wood

• Green

• Community courtyard
• Herb garden
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Private gardens Buffer Collective space

Collective usePrivate/individual use

This scheme shows the layout 
of the courtyard, with the 
colours indicating the type of 
use.
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e. Living Lab street

• Interactive street (lights)

• Infiltration strip

• Space for pedestrians 
and bicycles

• Feedback through city 
beacon

Since the Living Lab street is car-free, there is more space for pedestrians and 
bicycles. As mentioned before, the four main elements of the Living Lab street are:
1. Awareness of technology and data in the public realm
2. Responsive public space
3. Feedback and information
4. Testing new technologies
There is a community pavilion on the square at the end of the Living Lab street, 
where residents and visitors can come together for a coffee or a chat, and buy 
products that are produced within the BSD, such as fruit from the orchard and milk 
or eggs from the farm. In the pavilion, visitors can also get information about the 
neighbourhood, as a face-to-face alternative to the city beacons.
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Pavement & cycling path Infiltration 
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of the Living Lab street, with 
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Single unit

Multiple units
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f. Station g. Nature playground - community orchard
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This passage under the railroad is the main connection between 
Brandevoort and Brainport Smart District. This connection goes under 
the rails, as that way the visible connection between both sides is 
most emphasized. A connection on the same level as the rails would 
be temporarily inaccessible if there are trains passing by. With a 
connection over the rails, it risks distracting the visual relationship if 
the station becomes an eyecatcher itself. 
With a height difference of about 3,5 metre over a length of 40 
metre, the slope of the passage is approximately 10%. As this slope 
is quite steep for people with mobility issues, one side of the passage 
contains stairs with low steps and relatively large platforms. This 
contributes to the interpretation of the passage as sunken plaza with 
different levels. Additionally, the elevator through the station is still 
accessible.

The nature playground consists of equipment from sustainable 
materials; trees/wood, sand, water, grass and stone are the main 
elements to play with. The playground is always accessible, but there 
are a low fence and a small ditch around it, so playing kids don’t run 
away. The orchard next to the playground, which is also surrounded 
by a small ditch, is only accessible during opening hours. The rain 
water storage area in front of the playground and orchard is always 
accessible, as long as the water in the storage reaches below the 
wooden platforms.

• Interactive street (lights)

• Smart Link

• Community orchard

• Sustainable equipment
• Rain water storage
• Orchard: fruit production

• Space for pedestrians
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Provide a nice and healthy living environment for people, 
while anticipating on current and future challenges with the 
help of existing knowledge, concepts and techniques. (smart 
cities)

Design principles Urban Vision

Minimalize contribution to climate change and anticipate on 
inevitable consequences. (climate change)

People before technology: always put the interest and needs 
of the data provider first. Technology should serve people, 
people should not serve technology purely for optimization 
of the system. (data & technology)

• Main focus on new and future technology/innovation
• Health: green space and clean alternatives to polluting 
vehicles and energy resources

• Use of renewable energy sources
• Include permeable surfaces (green)
• Naturally shaded areas with trees 
• Water storage

• Residents manage and share own data 
• The neighbourhood functions as a Living Lab

• Higher density towards station
• Less private and more shared services, space and facilities
• More focus on public (green) space

• Smart Link: new modes of transport & flow distributor
• Facilities and different modes of transport on walking/
cycling distance

• Mix types of housing 
• Mix types of housing ownership 
• Design public spaces for real life interaction
• Stimulate communal sharing 

• Connection to Brandevoort through station
• Facilities shared with adjacent neighbourhoods
• Look at regional needs for providing work and housing

Anticipate on increasing need for housing and changing 
housing needs, while considering the growing scarcity of 
healthy open space. (population growth)

Reduce congestion on neighbourhood level and make 
facilities and services equally accessible. (mobility & 
accessibility)

Design the neighbourhood for social cohesion and 
community. (social issues)

Connect to the existing environment, by responding to 
regional needs as well. (connection on regional level)

table 3. Comparison
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Scenario I. Scenario II.

• Use of renewable energy sources
• Include permeable surfaces (green)
• Naturally shaded areas with trees 
• Water storage

• Use of renewable energy sources
• Include permeable surfaces (green)
• Naturally shaded areas with trees 
• Water storage

• Make use of existing qualities and knowledge within the 
area: farms and garden shop 
• Health: green space and clean alternatives to polluting 
vehicles and energy resources

• Make use of existing qualities and knowledge within the 
area: farms and garden shop
• Health: green space, clean alternatives to polluting 
vehicles and energy resources, walkable distances

• Residents & visitors manage and share own data 
• One main street functions as a Living Lab
• Only gather data for specific, predetermined research 
• Do not use data acquired for specific research to make 
assumptions/conclusions for different research 
• Data gathered in public space is not traceable to 
individual 
• Opt-in/opt-out option: residents & visitors should always 
be able to quit participating (and have all their data 
removed) 
• Provide analogue alternatives, to decrease dependency on 
digital technology 

• Residents & visitors manage and share own data 
• One main street functions as a Living Lab
• Only gather data for specific, predetermined research 
• Do not use data acquired for specific research to make 
assumptions/conclusions for different research 
• Data gathered in public space is not traceable to 
individual 
• Opt-in/opt-out option: residents & visitors should always 
be able to quit participating (and have all their data 
removed) 
• Provide analogue alternatives, to decrease dependency on 
digital technology 

• Mix types of housing 
• Mix types of housing ownership 
• Design public spaces for real life interaction
• Stimulate communal sharing 

• Mix types of housing 
• Mix types of housing ownership 
• Design public spaces for real life interaction
• Stimulate communal sharing 

• Higher density towards station
• More shared services and facilities
• More focus on public (green) space

• Higher density towards station
• Less private and more shared services, space and facilities
• More focus on public (green) space

• Smart Link: new modes of transport & flow distributor 
• Facilities and different modes of transport on walking/
cycling distance 
• Provide accessible alternative for facility or service within 
one’s price range/distance and no need to do something in 
exchange

• Smart Link: new modes of transport & flow distributor 
• Facilities and different modes of transport on walking/
cycling distance 
• Provide accessible alternative for facility or service within 
one’s price range/distance and no need to do something in 
exchange

• Connection to Brandevoort through station
• Facilities shared with adjacent neighbourhoods
• Look at regional needs for providing work and housing 
• Design embedded in existing context

• Connection to Brandevoort through station
• Facilities shared with adjacent neighbourhoods
• Look at regional needs for providing work and housing 
• Design embedded in existing context
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5. Discussion
The following overview shows the different 
implementations of the design principles within the 
urban vision and the two scenarios. It is important 
to note that both scenarios are translations of the 
design principles, while the urban vision had already 
been planned by UNStudio and is only examined in 
terms of these principles. As shown in the overview, 
there are many similar ideas on how the principles 
are implemented, however, those ideas still resulted 
in completely different layouts. Aside from similar 
interpretations resulting in different designs, there 
are also contrasting intentions to begin with.
The main differences are amongst others the focus 
on new innovation as translation of the smart city 
design principle for the urban vision, compared to 
the focus on existing qualities for both scenarios. 
Another difference is the interpretation of equal 
accessibility to services within the scenarios 
compared to the urban vision. The example that 
was suggested by UNStudio of (rent-)free living in 
exchange of private data (Hoffman, 2019) is not 
possible within the scenarios, since the exchange 
of private data is not a fair or equal alternative. If 
there is the need to look into alternative ways of 
governance or monetary transactions, the scenarios 
propose looking at the concept of the commons and 
not at another way of exchange economy, in order 
to prevent exploitation of vulnerable groups. The 
most remarkable difference between the scenarios 
and the urban vision is the implementation of the 
design principle regarding data and technology. 
The idea to put people before technology is only 
limited elaborated in the urban vision: residents 

have the authority over their own data. The scenarios 
show a more comprehensive implementation, not 
only regarding the rights of the people that share 
their data, but also regarding the responsibility 
of the actors that gather the data. Since the aim 
of the research must always be conducive to the 
people and as impartial as possible, these specific 
implementations will not limit the research, however, 
they will protect the people. The last dissimilarity 
between the urban vision and the scenarios is 
the integration of the design within the existing 
landscape and context.

6. Conclusion
Through a literature review, which focussed on 
the aspects of designing with and designing for 
people, and the analysis of the case of Brainport 
Smart District, this paper answered two research 
questions:
• ‘How to include people in the process of 
designing, realizing and maintaining a smart city 
environment?’ 
• ‘How to create a design for smart city 
environments that is focused on people?’
The literature review showed the need for a shift 
towards a citizen-centred interpretation of smart 
cities instead of the conventional technology-centred 
understanding, in order to involve people in both 
the process of designing and the design itself. One 
step within this transition is the inclusion of people 
within the model of collaboration, which progressed 
from a triple helix model (industry – government 
– university) to a quadruple helix model (industry 
– government – university – public). The research 
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underlines that this quadruple helix model should 
be implemented more nuanced than just including 
all four parties, as the public is more vulnerable to 
risks affecting their personal environment. 
This balanced collaboration, where people make 
decisions about their own living environment with 
the help of experts, can be achieved with the 
implementation of scenario planning. In here, 
professionals translate the input from people into 
scenarios that show the implications of the requests 
and ideas and can be used for comparison in order 
to come to a desirable outcome. This way, people 
are highly involved in this iterative process, while 
they receive structured guidance from professionals 
to come to realistic and feasible plans. Therefore, 
scenario planning is used within this paper as 
conversational tool for the stakeholders of BSD. 

In regard to designing for people, this paper used 
the public domain as starting point. Instead of 
concentrating on the ownership of space, the paper 
focused on the interpretation of space in terms of 
use, as space for people is designed for them to 
use. This interpretation in terms of use relates to 
the concept of common space, which is used and 
governed by community. In here, it is important to 
note that although common space is people-centred, 
it is again an approach that can be exclusive for 
people outside the specific community. Therefore, 
even though creating an absolute social inclusive 
design is impossible, it is important to include a mix 
of social and cultural groups by having a diverse 
group of representatives involved in the design 
process. For BSD specifically, this implies amongst 

others to also include people in the design sessions 
who cannot afford to purchase a house and live in 
rental houses.

The design principles, which were used as 
foundation for the design of the two scenarios, 
derived from the recommendations coming from 
the literature review and the analysis of Brainport 
Smart District. Although these principles are aimed 
specifically at the design of BSD, their basis can be 
used for other smart city developments as well, as 
long as location specific qualities and demands are 
taken into account.

As the current process of development of Brainport 
Smart District appears to lack guidance due to its 
experimental and innovative nature, this paper 
suggests to take a step back into the process and 
first determine a masterplan in order to have a clear 
basis to build on. Instead of using the interactive 
design sessions with the future residents of BSD to 
already focus on precise locations for building plots 
that would float in undefined space, these sessions 
can be used to examine the design principles, 
compare and discuss the established scenarios and 
to generate new scenarios, in order to work towards 
a masterplan. The design principles determined 
in this research offer enough room for various 
scenarios. As there are only two of them explored 
for this paper, there are many more different options 
to delve into with the residents. In addition, the 
scenarios themselves also leave room for diverse 
implementations. Therefore, the two different 
scenarios can already be helpful for explorative 
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conversations between the different stakeholders 
of BSD. Eventually, the outcomes of these sessions 
can be analysed and integrated into a masterplan 
for the new neighbourhood. If the scenarios are 
adapted appropriately to the phase of the process, 
this method can be used throughout the entire 
design process, on different scale levels and level 
of detail.
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Appendix 3.1 Analysis Map | Height difference ground level
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Appendix 3.4 Analysis Map | Existing green qualities
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Appendix 5. Estimations for primary schools in BSD
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