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Mobility NEBourhoods

Where Digital Meets Analog: The Future of Urban
Co-Creation

Beyond Screens and Paper: Unlocking New
Opportunities for Civic Participation to Improve

Mobility

During the last few years, many
European (and international) cities have
initiated Smart City and Digital City Twin
projects and invested in databases and
digital tools for urban planning. With anin-
creased awareness of the social and polit-
ical dimensions of urban digitisation, mu-
nicipalities are discussing the potential of
these technologies for civic participation.
Digital tools promise new forms of com-
munication, providing data as a basis for
collaborative decision-making and for
crowdsourcing ideas.

Especially in the case of context-specific
infrastructure and urban interventions -
like mobility hubs - it is crucial to include
local stakeholders and perspectives on
urban sustainability. The NEB Action Mo-
bility NEBourhoods aimed to co-create
two NEBourhood Hubs - modular and
context-specific pavilions that combine
mobility offers such as shared cargo bikes
or a repair station with community func-
tions such as lending out sports equip-

ment. These Hubs are meant to improve
the quality of public spaces and promote
sustainable mobility modes, responding
to the specific needs of the Neuperlach

neighbourhood and its mobility network.

Initially, we wanted to implement a con-
figuration app allowing citizens to vote
on the hub’s configuration and location.
However, a controversy arose: Is selecting
from limited library options a productive
form of participation? Did we understand
Neuperlach’s mobility well enough to
frame it as a (three-dimensional) survey?
What about ideas and opinions that
didn't fit within a simple configurator?
Lastly, who would find such an app acces-
sible or attractive?

The proposed digital tool seemed to fall
short in comparison to established
co-creation formats focusing on informal
knowledge, open-ended conversations
and possible encounters with unexpected
situations. Yet we believe that digital tools

still hold potential: Immersive visualisation
can show invisible dimensions of urban
spaces; game elements can structure en-
gaging and explorative experiences. Dig-
ital methods could open new possibilities
for the gathering and evaluation of ideas
and opinions. We want to bridge this gap
between analogue and digital participa-
tion media, contributing to the discourse
on contemporary urban digitisation.

This manual consists of two parts: The first
section provides guidelines for co-creating
NEBourhood Hubs using a combination
of digital and analogue co-creation ap-
proaches. The second part focuses on the
digital tools and tooling approaches (see
page 111) we've developed in this context.
Using NEBourhood Hubs as an example,
we show how digital tools complement
analogue co-creation formats, supporting
the co-design of decentralised urban in-
terventions such as mobility solutions and
climate adaptations.
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Co-Creating NEBourhood Hubs

Our process map outlines the steps for the co-creative implementation
of NEBourhood Hubs. While this project focused on foot and bike traffic
interventions combined with social functions, the principles apply to other
types of decentralised urban infrastructure.

@ Large-Scale Location

Depending on the area’s size, location-finding might occur in two
steps. First, a general area is selected: What are the impor-

tant places that are either suffering from a problem or that offer
potential for an intervention? Which areas lack multi-modal
mobility offers or accessibility? What are important nodes in the
traffic network?

@ Small-Scale Location

After selecting a general area, pinpoint the Hub’s exact position.
Investigating the surroundings, learning about activities and
discussing potential barriers are crucial. This step also considers
technical factors, property ownership and regulations.

© Configuration of Functions

Functions are collaboratively selected based on the neighbour-
hood’s needs. Since some features have clear spatial implica-
tions, the process is closely related to location-finding. This step
ensures that future users can configure the Hubs in accordance
with their requirements and wishes.

O Design

The number of customisable details depends on the manu-
facturer’s processes. Design choices, including materials and
construction, require expert input but should involve citizens
in discussions, especially with regard to the aesthetic aspects.

© Scenario Workshops

Citizens, municipal representatives, and local institutions come
together to develop scenarios for NEBourhood Hubs, combining
design, function, and location. This type of workshop also covers

g 9

Both analogue and digital tools focus on exploring urban spaces
and mapping locations. A drifting workshop involved a collabora-
tive exploration of Neuperlach, while an urban photography work-
shop allowed for independent location gathering.

Workshops like drifting and photography allow direct engagement
with urban spaces, while digital tools can map barriers and over-
lay physical spaces with digital elements.

3
*63 kI)

In a model-making workshop possible functions were explored
by collaging miniature hubs, while digital tools supported this
effort by allowing the placement of virtual items in a physical
area or through design interactions.

The model-making workshop was key here, and digital tools
supported visualisation and communication.

maintenance and engagement strategies. At the end, partici-
pants vote on scenarios to guide future steps.

@ Planning Phase and Installation

The planning process depends on the location - a public or
private space. In Neuperlach, most pedestrian networks are
privately owned, which can complicate approvals. Public spaces,

though they had a slower approval time, were more feasible. Per-
mits acquisitions should be factored into the timeline.

First, it is essential to define the boundary conditions: What deci-
sions need to be made, and which stakeholders are involved?
What problems are well defined, and which need more open-
ended exploration? Which co-creation formats suit the project
and neighbourhood? In our case, future users were involved at all

Let’s walk through the co-creation stages and explore how
digital and analogue formats support each step. It is crucial to
involve diverse perspectives, as mobility experiences vary by
gender, economic situation, abilities and age.

@ Maintenance, Evaluation, Refinement

stages, from location selection to design and functional config-
uration.

As installation progresses, the community should be informed
and encouraged to provide feedback. Advanced features (such

as our app-controlled “Library of Things”) may require on-site
engagement to ensure user comfort.
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The preparation of implementing a new
infrastructure starts with learning about
the neighbourhood to understand its
dynamics and characteristics, identifying
potentials for the creation of hubs based
on local needs, and determining the roles
of relevant stakeholders who can influ-
ence or support the initiative.

Co-Creation can be supported by meth-
ods that best suit the participants, wheth-
er through analog approaches, digital
tools, or a hybrid combination of both. It
involves analyzing a broad area, narrowing
the focus to a specific location, identifying
the site’s needs to define its functions,
and finally designing the infrastructure.

The evaluation of co-created scenarios
explores their potential impact on the sur-
rounding neighbourhood. It involves
analysing the feasibility of proposedinter-
ventions, considering alternative locations
and approaches, and determining the
scenarios that align best with the project’s
goals and community needs. This phase
ensures the developed concepts are
practical, sustainable, and adaptable.

Urban
photography
workshop Map based
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Large scale
location
Finding relevant areas RN

and mapping problems
on a district level

Drifting
workshop

Location
based
explorers

Small scale

Configuration
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community offers
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rators
Designing
RN the hubs

Creating design ideas
and aesthetic input

Model
building
workshop

Co-creation phases

Analogue tools

. Digital tools

The favoured scenario(s) have to be trans-
lated into a concrete intervention. This
involves colaboration between designers,
manufactorers and government authorities
to present ideas, gather feedback, and
discuss potential intersections between
regulatory frameworks and project goals.
During these meetings, stakeholders
collaboratively evaluate and refine the pro-
posed scenario to ensure its feasibility.

By presenting the possible scenario for im-
plementation to the authorities, this phase
aims to identify the optimal approach for
securing project approval.

The installation of NEBourhood Hubs is
accompanied by communication with
citizens and local institutions. Public events
and workshops secure acceptance and
support the accessibility of features like
borrowing objects from an object library.
Regular monitoring and adjustments help
maintain the project’s relevance and
functionality in the long term.

|
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This refinement and evaluation process

is essential to ensure the infrastructure
evolves in response to changes in the
environment and the community’s needs.
The ongoing evaluation and possible
improvement can rely on the same tools
and formats as the co-creation phase,
whether analog, digital, or a combination
of both. Analog approaches, such as
“Drifting,” offer valuable insights into under-
standing inhabitants’ perceptions of urban
space, while mailboxes collect direct
feedback. Digital tools, like “Mark Your
Future,” enable citizens to propose miss-
ing functions that arise over time. The
multifunctional use of these tools allows

a continuous, multi-stage dialogue to
enhance the usability of the infrastructure.
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Rather than replacing analogue co-creation with a digital app, we
reframe “digital tooling” as learning from and adapting existing formats.
This process leads to a digital toolkit for co-creating NEBourhood Hubs
(and similar infrastructures), integrating analogue interactions and digital
technologies like XR, GPS, and urban data from Digital City Twins. For
example, Mixed Reality Explorers build on a photography workshop’s in-
teractions, offering an explorative urban experience enhanced by virtual
content.

Drifting

The Drifting workshop combined large-
and small-scale location finding
through collective movement. Moving
playfully through urban spaces allowed
us to explore urban spaces and identify
potential locations for NEBourhood-
hubs.

Storytelling and
subjective Mapping
experiences

Bodily movement

Urban Photography

The Photography workshop focused on
capturing creative photographs of key
locations with potentials or problems,
encouraging participants to document
these places visually and explain their
significance.

Interacting with Group

urban spaces interactions

Model Making

The Model Making workshop focused
on designing minitature hubs by
creating configurations with cardboard
cubes and building scaled models to
see their usability in real life.

Designing, building, Tangible
arranging Interactions

O

Location Based
Explorers

Location-based tools encourage
users to explore the urban
environment, prompting them

to observe and analyse specific
aspects of their surroundings.

CitySwipe collects data using
GPS tracking while encouraging
citizens to share their opinions
and ideas regarding specific
predefined places throughout a
neighbourhood.

®

Map Based
Collaborators

Through map interfaces, citizens
collaboratively draw their everday
journey, pinpoint locations of
comments and ideas or indicate
problems. Classical maps can

be combined with topic-specific
data sets.

Co-Locate targets citizens ex-
periencing mobility impairments.
Users map their daily journeys,
indicate problematic barriers and
discuss how interventions could
improve this situation.

Mixed Reality
Explorers

Location-based AR tools overlay
virtual elements with the real
world, enabling users to virtually
modify urban spaces and explore
hybrid urban spaces.

AR Canvas takes users on a
stroll, where they place virtual
items in their surroundings.
Finally all contributions can be
visualised on a map to indicate
problems and potential.

.

Tangible
Collaborators

Tangible toolkits involve physical
interfaces like building kits or
large marker objects. These are
registered, mapped or aug-
mented on a computer, allowing
intuitive interactions with digital
models.

Mark your Future lets users

build arrangements out of large
physical cubes. A media column
acts as a magical mirror: It re-
flects the scene on a screen - the
cubes can be replaced by virtual

Importing maps,
models and geodata
GPS location tracking
Translating
geo-coordinates
interface

Geospatial Data

Tech Functionalities

Several technical components, such as
software libraries, scripts, and reusable
elements, are created for a game engine

User Interface

3D viewer
Mixed reality
2D illustration and
3D assets

Assets

(e.g., Unity or Godot). These components
are combined in various tool prototypes.
about interactions and forms of collabo-

objects.

Ul-elements
Image and
screenshots
Geo-coordinates
screenshots
Comments and texts
Custom objects

Outputs

Analogue

@ oiita

ration were incorporated into the digital
tools.
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The target is not only to use digital tools
for participation. Rather, we suggest that
“tooling” requires an open-ended en-
gagement with situational problems and
the urban context. Insights from critical
cartography and data feminism stress
the importance of incorporating diverse
social perspectives into digital media.

Mobility NEBourhoods

What biases do we address and which
problems do we highlight? A white male
app developer may not understand the
security issues involved in walking home
at night. Only those with mobility impair-
ments fully grasp the impact of barriers
in public spaces. How can we make sure
a participation tool asks the right ques-

Where Digital Meets Analog: The Future of Urban
Co-Creation

tions? The local community, their needs
and everyday practices should be integral
to the process and participation media.
Hence, we view “tooling” as a continuous,
open-ended activity that combines ana-
logue and digital formats and allows for
the integration of different stakeholders
into this co-creation process.

Learning from Analogue Formats

Experimental co-creation formats have
several advantages over common digital
methods, as they include creative and
aesthetic forms of expression: bodily
movement, performative interactions and
material engagement. Furthermore, low-
tech approaches allow for more flexibility
in adapting to context, unforeseen devel-
opments and new findings than a clearly
structured digital tool.

Adding as-found technologies to these
workshops can become an easy and

Co-Designing Tools

The resulting prototypes incorporate these
technologies and merge them with key
factors from the analogue participation
workshops. They can be categorized into
four types: “Location-Based Explorers”
use GPS and urban geodata for urban ex-
ploration; “Map-Based Collaborators”
focus on mapping and design activities;

creative way to explore possible augmen-
tations through digital media. Importing
data from the municipal Digital City Twin
could supply crucial information to collab-
oration processes (e.g., providing informa-
tion on accessibility or public furniture).
GPS tracking allows location-specific
interactions and comments that can be
referenced to a map. Mixed Reality opens
up experimental, aesthetically interesting
and intuitive interactions with physical and
virtual spaces.

“Mixed Reality Explorers” superimpose
virtual elements on real-world spaces;
“Tangible Collaborators” involve physical
interactions with marker objects or build-
ing kits to support the design process.
Each tool category fosters diverse urban
interactions and co-creative
decision-making.

Modding And Configuring Tools

Preparing digital tools for a specific task
or urban context may require modifica-
tions (or, in gaming-lingo: “mods”). Modding
involves adapting data, storytelling, or
adding context-specific objects. This pro-
cess also bears potential for co-creation.
For instance, the geo-game “Drifter” (a
“Map Based Explorer”) simulates mobility
experiences such as nighttime safety

for women or accessibility issues for in-

Using Tools

During our tests with citizens in Neuperlach,
we learned about the importance of inte-
grating digital media in on-site activities

- with regard to both user experience and
the quality of outcomes. For instance,
many elderly persons struggled to use Aug-
mented Reality apps and benefitted
significantly from on-site support. Enacting
digital tools soon evolved into a collabora-

dividuals with mobility impairments. Each
story is defined through interviews and
involves data related to the discovered
stories. Other tools include a library of
objects which users can place to suggest
functions. It’s vital to discuss with stake-
holders which items should be included
to ensure that proposals are realistic and
relevant.

tive activity between us and the citizens.
Furthermore, it was crucial to gain a
common understanding of the deployed
digital media (e.g. what it means to place
virtual objects) to make sure that the
results were not arbitrary. On other occa-
sions, the digital tools became catalysts
for conversations that led to radically differ-
ent insights than intended.

In general, we found that digital tools should be kept deliberately simple to
avoid overwhelming users - employed in minimalist approaches and
complemented by social formats such as workshops or by physical mate-
rials. This way, digital and analogue methods can flexibly respond to
unexpected developments and sustainably strengthen local communities.
Especially in projects like digital twins and smart cities, this approach

can deepen the dialogue and foster stronger, bottom-up participation.

Different combinations of analogue and digital co-creation formats

Tools Al XZ s p s
_|_
—
Learning from Co-Designing Modding and Using Tools
Analogue Tools Configuring
Formats Tools
Co—Creative Conducting experi- Combining insights Adapting tools to Using digital tools in
. mental workshops or from analogue formats specific spaces, workshops and hybrid
ACt|V|ty established formats with technical modules ~ stories, datasetsand  participatory formats.

and exploring creative
usages of urban data
and digital tools.

allows the develop-
ment of concepts and
prototypes for digital
tools.

problems.

They are employed
as part of a detailed
social format to make
citizens comfortable
with them and foster
relevant results.

Example from
our Process

During the Drifting
workshop, we learned
about collective spatial
exploration. Further-
more, we experiment-
ed with GPS tracking
and mapping in this
context.

Collaborations with
students and NEBour-
hoods creatives led

to several prototypes.
These concepts
incorporated concrete
findings from Neuper-
lach and the analogue
workshops.

The location-based
game “Drifter” was
configured using qual-
itative interviews with
citizens. Thus, the tool
responded to specific
mobility experiences
from Neuperlach.

Mixed Reality

tools could foster
engagement with
urban spaces and
provide a compelling
visualisation. However,
supporting citizens in
their use in a workshop
was crucial.

When to use

Experimenting with
digital tools and learn-
ing from analogue
formats can be an ad
hoc experiment in a
participatory process
or the initial step for
developing new tools.

Creating new tools
can be relevant when
launching a larger
participatory initiative
or developing new
participation formats
within a digital city twin
of smart city initiative.

Adapting tools to new
locations, challenges,
and topics can be es-
sential when starting
a new participatory
process.

Digital tools can be
introduced in hybrid
formats.

Technical Effort

Low

Can be done with
workarounds, as-found
technologies and ad-
hoc experiments

High

Building new tools
requires expertise and
resources

Medium

Preexisting tools

can be modded by
changing data, assets,
images and texts

Rather low

Tools have to be ex-
plained and resulting
information has to
be visualised and
analysed
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Pointers to Jump-Start Replication

NEBourhood Hubs are multifunctional “mobility stations” that link lo-
cal foot and cycle paths while serving as lively, social hubs. They encourage
environmentally friendly mobility and promote community involvement.
Designed in a hybrid co-creation process involving various stakeholders,
each hub is tailored to the specific needs of the community it serves.

The locally manufactured hubs include shaded seating, book exchange
shelves, a “library of things”, a graffiti wall and rental services for mobility
aids and cargo bikes. Residents are encouraged to keep the hubs relevant
by providing ongoing feedback.

Key Project Steps

Large-Scale
Localization

Engaging local multipliers to
identify suitable locations at the
neighbourhood level

Construction

Designing, configuring, and con-
structing the hubs based on the
collected and the decisions made
information

Small-Scale
Localisation

Considering factors such as
regulations, load-bearing
capacities, clearance areas, as
well as practical aspects like
accessibility and proximity to
key facilities

Regulatory
Approval
Processes

Procedure depends on owner-
ship of the given location

Maintenance and
Adaptation

Regular inspections and repairs,
collection of feedback, and
iterative improvement of the hub
facilities

Configuration
of Functions

Co-designing specific functions
to align the location-related
requirements with the needs of
the immediate community

Scenario
Workshop

Transdisciplinary workshop
combining design, function and
location

Key Stakeholders

Civil organisations, associations, church-

/.< es and schools, which can provide an
o ® assessment of needs and spatial priority
e areas. They are central partners in the
co-design process
The administration, for information on
Q regulations and the granting of permits.
Local politicians, who as elected repre-
a sentatives of the residents are familiar
with their sometimes divergent interests
Citizens of Neuperlach for the identifica-
... tion of the locations, configurations, and
4AAAn design of NEBourhood Hubs
° ** . . .
r/ Artists and creative professionals as
I ﬂ collaborators throughout the process and
+ catalysts for citizen engagement

Evaluation of Replicability

Potential

Well-Established Technical
Implementation

The technical approach for creating NEBourhood Hubs is already
well established, with various manufacturers offering a wide
range of adaptable parklets. The hubs are easy to integrate into
existing urban systems, and the technical requirements for
replication are relatively low. They require comparatively low main-
tenance and can be relocated.

Challenge

Development of an Economic Model

NEBourhood Hubs could potentially become part of an econom-
ic model. However, this was not a central focus of our project,

for which the primary aim was to address local needs and con-
ditions; general standardisation for the purpose of scaling would
have undermined this goal. The process should be tailored

to each specific location and its unique circumstances. Any
economic models developed would need to be correspondingly
flexible.

NEB Evaluation Mobility NEBourhoods

Participatory
process

Multi-Level
engagement

Transdisciplinary
approach

“NEBourhood Hubs focus on the sustainable
and co-creative transformation of public and
mobility infrastructure in Neuperlach. Through
collaboration across disciplinary boundaries,
we were able to develop engaging formats that
fostered community and integrated diverse
perspectives on mobility. Artists, students from
various fields and community members worked
together to co-develop the hubs: community
meeting places that are not only attractive and
accessible but also responsive to specific local
needs.”

Matti Drechsel

Related Links

NEBourhood Hubs for Mobility and
Neighbourhood

Contact

TUM, Chair of Architectural Informatics
E info.ai@ed.tum.de

T +49 89 289 22171
www.arc.ed.tum.de/ai

Team

Matti Drechsel, Nick Forster, Gerhard Schubert,
Carolina Meirelles Coutinho


https://www.nebourhoods.de/en/news/20240628-nebourhood-hubs/
https://www.nebourhoods.de/en/news/20240628-nebourhood-hubs/
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The NEBourhoods design and production of a set of orientation
boards for Munich’s main eastern park, the intervention “Ciné
Veélo Cité” and the community garden “Hortus die Monaco” was
funded by the German federal government and by the Free State
of Bavaria through the “Growth and Sustainable Renewal” urban
development programme and co-financed by the City of Mu-
nich (Verfligungsfonds fiir Neuperlach - Stadtebauférderung /
Wachstum und nachhaltige Erneuerung; Férderung des Bundes,

des Freistaats Bayern und der Landeshauptstadt Miinchen). The
CHILLspORT project was co-funded by the IKEA Foundation.

The NEB action Ecolopes is based on results of the Horizon
2020 project ECOLOPES (ECOlogical building enveLOPES) of
TUM, TU Vienna, Universita di Genova, Technion - Israel Insti-
tute of Technology, Studio Animal Aided Design und McNeel
Europe.

Creating NEBourhoods Together is a Lighthouse Demonstrator of
the European Union for the New European Bauhaus (NEB) in Munich
Neuperlach

Funded by the European Union

Project No: 101080052

Duration: 110.2022-31.3.2025

Programme: Horizon Europe

Funding by the European Union: € 5 million

Co-funding by the City of Munich: € 0.6 million

Funded by
the European Union

Views and opinions expressed are however those of the author(s) only and
do not necessarily reflect those of the European Union. Neither the Euro-
pean Union nor the granting authority can be held responsible for them.

Creating NEBourhoods Together is committed to promoting gender equal-
ity. The main partners have well-estabished gender equality frameworks

in place. With regard to NEBourhoods processes and actions, gender
sensitive co-cration was our guiding principle. However, it needs to be said
that we did not succeed in equal involvement and representation in every
activity. We are aware of important structural and practical barriers and will
set counterbalance measures. Specifically, the City of Munich will internal-
ly exchange on gender issues with its other EU projects to improve further
steps of NEB guided development.

The Replication Handbook “NEBourhoods for Tomorrow” was written for
NEBourhoods as Task T6.3 in Deliverable D 6.8 of WP6 Architekturgalerie
Miinchen and MGS.
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