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Executive summary

According to City Metric three million people move to cities from rural areas every week
and it is estimated that cities will be home to 70% of the world population by 2050 (UN -
habitat, 2013). Such intensive growth in combination with global migration cris is requires
upgrading existing infrastructure and developing new ones (urbanisation challenge).
Cities alone will have to spend $350 trillion or seven times the current global GDP in the
next 30 years on urban infrastructure (Accenture, 2011). Better plann ing, integrating a new
ecological context and mediating a range of self -interested stakeholders (citizens, leaders
in cities, architects, etc.) engaged in the urban development are needed to address the
urbanisation challenge , to optimize the costs and all ow continuous value creation for city
developers and citizens.

Information and communications technologies (ICT) and its rapid development in the urban
planning could become a recipe in solving the urbanisation challenge: cloud computing, big
data, Web tec hnologies, mobile connectivity, Internet of Things are providing opportunities

at affordable cost for cities (Accenture, 2011). Moreover, ICT can provide cities with new
ways of interacting and collaboratin g with different stakeholders. Some cities are now
measuring the ICT potential by promoting technology -driven innovations within cities like
open data initiatives  (a.k.a. Open APls, see for instance http://www.amsterdamopendata.nl).
By providing accessto valuable city data, cities enable the creation of new applications and
services, and, in turn, create better ways of living and working. Moreover, involving citizens
and other stakeholders into city development opens an opportunity for collaborative cit vy
development allowing building sustainable smart cities with user -and environment-friendly
infrastructure.

The opportunity of a smart support of the urban development  that exists today has never
been greater. In this context, C3PO aims at providing a Cloud collaborative and semantic
platform for city co -design. The uniqueness of the C3PO platform lies in covering the whole
urban project development process where cities empower, engage and guide different
stakeholders (citizens, decision makers, architects, etc.) to develop an urban project
together. C3PO does not intend to replace or modify existing applications offering unique
but partial solutions of city co -design (simulation tool, open API, 3D modelling and
visualization, gaming tool, etc.). C3PO should be seen as anopen and generic intermediary
that enables the interaction between existing applications through a unique multi -
dimensional semantic repository  (covering the different types of information in city co -
design like GIS, BIM, electricity grids, traffic, etc.). As such, C3PO enables the
capitalization of existing applications and data sources by enabling their integration as
services, or by enablingt hem to exploit the C3PO Open AP |.

This document presents the state of the art in the field of collaborative city design. It
describes methodologies, tools, technologies and trends related to the C3PO project
innovation domain. We describe the technological state of the art of the project partners,
and how their technological competences contribute C3PO. We continue with discussing
methodologies, tools and applications of collaborative city design and with particular focus
on stakeholders of this proposed collaborative city design. We follow with the technological
state of the art in the domains associated with the C3PO platform, look at the data sources
and link C3PO to the closely related projects. We also explore the business opportunities for
C3PO platform, its potential market, customers and competitors, analyse the options of
potential business models relevant for such a solution as C3PO platform.
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1 Introduction

This document is the third and final iteration of the C PO project related state of the art.
It covers both methodological and technological aspects of city co -design, current trends
and related projects upon which C3PO is built as well as future business opportunities for
C3PO.

1.1 C3PO Project in brief

C3PO aims at providing a cloud Collaborative and semantic City Co-design Platf Orm. The
C3PO platform is unique in that it covers the whole urban project development process
where cities empower, encourage and guide different stakeholders (citizens, decision
makers, architects, etc.) to develop an urban p roject together. C3PO does not intend to
replace or modify the existing applications offering unique but partial solutions of city co -
design (simulation tool, open API, 3D modelling and visualisation, gaming tool, etc.) but can
be seen as an open and geneic intermediary that enables the interaction between existing
applications through a unique multi -dimensional semantic repository (covering the different
types of information in city codesign like GIS, BIM, electricity grids, traffic, etc.). As such,
C3POenables the capitalisation of existing applications and data sources by enabling their
integration as services, or by enabling them to exploit the C3PO Open API (ITEA Portal,
2017).

C*PO project consortium includes 21 partner from 3 countries  dBelgium, Finland and Turkey.
Five partners represent cities for C *PO platform pilots & Brussels and Kortrijk (Belgium),
Kouvola and Oulu (Finalnd), Pendik Municipality (Turkey). Read more about the project from
ITEA portal (https://itea3.org/project/c3po.html ) or project website
(https://c3poprojectblog.wordpress.com/ ). Each of the project partners and its related
developments are described in more detail in the section 2 of this deliverable .

C*PO Project in brief
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1.2 Relation to other deliverables

This subsection highlights the principal relationships between thi s deliverable (D2.1, version
03) and other deliverables.

This deliverable serves as a basis and starting point for all the other deliverables of the
project. It describes the existing concepts, competences of project partners, existing
techniques, processes, regulations and methodologies. Moreover, it provides a brief
overview of the related projects and initiatives currently running as well as current vision
of C3PO business model.

1.3 Background

According to World Urbanization Forecast (United Nations, 2014) cities are growing rapidly.
This growth is also supported by immigration flows and will continue in the future (see figure
below). As a consequence, the pressure in terms of different challenges on urbanization:
ecological, infrastructural and economical i n respect to growing costs of the city
maintenance and development, will continue to increase.

Urbanization manifests itself in two ways: expansion of existing cities and creation of new
ones. For exampl e, in terms of c i e thare agpedfgst-1 at i on
growing cities like Istanbul, London, Paris ranked respectively 14 ™, 20" and 25" in a
worldwide study conducted by McKinsey Global Institute in 2012. As existing cities continue
to expand, new ones are being created. Urbanization in d eveloping countries like Turkey or
North African ones has been characterized by the emergence of new cities. For instance,
the new Bosphorus channel in Turkey will be accompanied with the creation of two middle -
sized cities™.

The idea of smart cities has become a globally recognized proposition and a value creator.
The European Initiative on Smart Cities for 2010 -2020 promotes systemic approaches and
organisational innovation, encompassing energy efficiency, low carbon technologies and the
smart management of supply and demand, requesting innovative solutions for water, energy
and transport planning and sustainable development
(http://setis.ec.europa.eu/implementation/technology -roadmap/european -initiative -on-
smart-cities). It is followed by a number of supportive initiatives as for instance global Open
Cities (http://www.openc itiesproject.org/ ) and European project Open Cities
(http://www.opencities.net/ ) aiming at making the urban planning data more open.
European Charter on Participatory Democracy in Spatial Planning Processes has been
approved at European Council of Spatial Planners (ECTP&CEU) in October 2015. Planners
and governments of EU countries are invited to sign it (Brussel Region Prime Minister already
signed the charter in April 2016 ) (LinkedIn, 2016). This indicates the movement on smart
cities initiatives at EU le vel.

! Following the criteria applied by EU medisized cities are those with between 500,000 and 1,000,000 inhabitants (Manville et al., 2014)
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The concept of smart city gave a birth for the entire market of smart city solutions, where
many companies are nowadays operating (IBM, Oracle, Google, General Electric, Cisco and
many others). It is forecasted that in the next 10 years, over $100 billion  will be spent on
core technologies to support smart city development worldwide. The smart city market is
expected to be worth $1,5 trillion by 2020, opening tremendous opportunities for business
(Frost & Sullivan, 2014).
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Smart city market: structure an d growth (Rohling, 2015)

According to the Smarter Cities for Smarter Growth Report (IBM, 2012) cities will need to

continue building on other core services agendas such as energy, water and environmental
sustainability, urban planning and architecture. Th ey will also cultivate a systems level view
of the entire city that allows them to capture the most value from their investments,
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optimizing improvements across different parts of the city (Smarter Cities for Smarter
Growth, IBM, 2012).

The C3PO project aims at research and development of an open platform for urban co -
design. Thus, it is addressing a niche of smart -city market. The platform relies on three
main building blocks:

1. Urban co-design semantic description of multi -dimensional information
(ontologie s),

2. Scalable computing platform and
3. Cooperative urban design process.

These three building blocks will offer the efficient multi  -dimensional information access and
the orchestration of different applications (visualization, simulation, data acquisition an d
participation). Thus, the research and development is related to several topics, including
cooperative urban design process, urban ontology and 3D visualization.

1.3.1 Cooperative urban design process
The key elements of cooperative participation in urban pla nning are:
inclusiveness (who is allowed to participate?),

stakeholders and their representativeness (what kind of groups are represented in
the process and by whom?),

1 expertise (who possesses information and what kind of information is seen relevant
and valuable?),

1 knowledge and understanding about the planning process, interest in or motivation
to be involved in the planning process (Backlund, 2007; Haikid, 2005; Lain e and
Peltonen, 2003; Leino, 2006).

All these elements must be included in the cooperative urban planning and design processes.

According to Fu & Lin (2014) the urban co-design process includes five main stages:

exploration (including stakeholder analysis ); integration (including participatory research

for city challenges); ideation (to generate concept based on analysed data and built

models); implementation (including framing service ecosystem and project pilots);

evaluation (evaluation and testing with public). The co-design platform should communicate

and visualize clearly, what is the exact process and in which phases different stakeholders

can participate. The technical solutions should
to be involved. Multiple different applications and platforms already exist to support these

processes. They are reviewed in the Chapters 3 and 4 of this document.

1.3.2 Standards and initiatives in urban information

There exist several XML-based standard protocols for exchange of urban information. Each
protocol describes a specific dimension of urban information (e.g., OGC - geospatial and
location standards by the Open GIS Consortium; aecXML- BIM information which uses
Industry Foundation Classes (IFCs), LandXML a data structure widely used in infrastructure
planning which the IFC does not yet cover, etc.). Tentative ontologies have also been
developed in areas related to GIS/BIM applications. This is the core theme of Chapter 5 of
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this document.

1.3.3 Visualization and transmission of 3D scenes

Some commercial products already exist for mobile augmented reality architectural
visualization. However, they typically suffer from problems with accuracy and stability
(being based on just compass and GPS), poor rendering quality (visualization not adapted to
real world lighting conditions, not accounting for reflections etc.) and incorrect occlusions
(foreground objects hidden by virtual objects). Improved performance can be obtained by
applying computer vision (for trackin g), image analysis (for rendering) and 3D reconstruction
(for occlusions). Further research problems are presented with handling complex 3D models
in real time on consumer level mobile devices. Making possible the effective transmission
and sharing of complex 3D scenes on various terminals and under different bandwidth
constraints, while fully ensuring the necessary quality of services, requires the deployment
of effective compression technologies (Li et al, 2001). The requirements to be fulfilled are:
(1) scalable/progressive transmission; (2) high speed decoding, in order to make it possible
the deployment of such solutions on mobile devices; (3) support of arbitrary topologies and
geometries. However, the majority of the existing techniques fail from supp  orting the whole
set of the above-mentioned requirements (Siew et al, 2012). In particular, they are
dedicated to manifold structures and thus inappropriate for more generic topologies such
as those encountered in practice. It is discussed more in detail i n Chapter 5 of this
document.

1.3.4 Related trends

Open data-driven smart cities

The global interest in open data is growing rapidly. The Europe Open Data catalogues
(http://lod2.0kfn.org/eu  -data-catalogues/) illustrate the growing European interest in
open data. Many cities (e.g. London 0 http://data.london.gov.uk/datastore , Amsterdam -
http://ww w.amsterdamopendata.nl/ , Seattle - https://data.seattle.gov/ ) and other data
providers (e.g. utility providers or transportation companies) provide access to their data
through interfaces designed for external t hird party developers called Open APIs. The
benefits of Open Data initiatives include: increased transparency in city planning and
development, empowered citizens, fostered innovation and contribution to reforming public
services. In terms of the direct ec onomic benefits from open data in 2014 in the European
Union it was valued around Euro 40 billion and over Euro 140 billion annually across the
whole EU27 economy (Ojo et al., 2015). For instance, London has seen a multitude of new
applications built upon government data. The London Datastore created competition in the
information product market, with several different applications competing for similar space.
Citizens receive greater choice and the private sector grew as a result. For instance, UK -
based public transport data aggregation firm, Placr, achieved a £120,000 turnover within 18
months and several other companies are now following (Accenture, 2011)

The report on open data maturity by European Data Portal (2016) addressed significant
development of national activities on the use of open data. The majority of EU countries
successfully developed an approach to promote open data. As a result the presence of an
open data policy, the use of open data and its impact have been increased in most of the
EU cauntries. Among the top leading countries, who have implemented an advanced open
data policy with extensive portal features and national coordination mechanisms, are Spain
and France.
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EU highlights public open data as one of the priorities for further devel opment. In respect
to this, t he Connecting Europe Facility (CEF) in Telecom is an EU programme aimed at
facilitating cross -border interaction between public sector, citizens and businesses.
Particularly, the programme supports projects aimed to promote int erconnection and
interoperability of national, regional and local networks as well as to enable access to such
networks supporting the development of a Digital Single Market. (European Commission,
2016a) In 2016 3,5 million EUR has been allocated to projec ts on public open Data under
CEF Telecom(European Commission, 2016b)

At the same time there are certain drawbacks with city open data, since é smart ness i s |
equal to open ac c@®sier&Bdivar, 2015epr b Gaderninents should

promote open data usage and needs to open the city data, but it should be done very

carefully in terms of ethical issues, IPRs, privacy and security (Walravens, 2012; Batty et

al., 2012).

Urban planning and simulation tools

Urban design tools are specific techniq ues that can be applied at appropriate stages in the
design or project planning process. These tools can help in understanding the urban context,
encouraging community involvement, increasing the understanding of urban design issues,
describing intended de sign outcomes, establishing design processes, and organizing people
and resources. A classification of urban design tools is given in the urban design toolkit
(Urban Design Protocol Ministry of the Environment, New -Zealand, 2006).

Segments of this market are dominated by major players like:

The BIM (Building Information Modeling) market (dominated by players like  Revit,

Autodesk, Bentley, Trimble, Nemetschek, Catia, Hitachi etc.), is in charge with modeling

the water and energy systems, security -related support, facility maintenance, lighting and

air conditioning at a building level. Steps towards the use of CAD pr oducts at city level are

already accomplished. The anal yst Kat hl een Mahe
more dynamic than ever. It is involved in every aspect of design, building, constructing and

manufacturing Increasingly, CAD is becoming part of a visually connected world that can be

understood and better managed. There are opportunities in new platforms, new

technol ogi es, and new customers in emerging ecoc
industry. 6 (Jon Peddie Research, 2012).

Autodesk, Egi, Bentley, InterGraph, Mapinfo, etc. act in the GIS market, where the
cartography technology is extended to support the inclusion of new city infrastructures
elements, to test and validate their pertinence.

Virtual environments such Second Life that sim ulates the life in a city, or city building
simulation games as SimCity or CitiesXL have a good impact to public, and their example
should be exploited in the real business.

Very few city simulator tools, such as AnyLogic, are destined for urban planners t o
understand how cities are likely to evolve in response to various policy decisions. City
simulators are generally agent -based simulations with explicit representations for land use
and transportation. UrbanSim and LEAM are examples of large-scale urban simulation models
that are used by metropolitan planning agencies and military bases for land use and
transportation planning. Many other sectors of the smart cities are still waiting for being
modelled and exploited in such approaches.
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Virtual and augmente d reality

Various novel visualization technologies have emerged at the market and matured up to
commercial application level in the past few years:

0 Augmented Reality (AR). With Augmented Reality, different stakeholders can
immediately verify the effects of new city plans in previously existing urban
environment, compare between plans and designs etc. Mobile AR enables the plans
to be viewed from any chosen location on -site, while photo based methods are
available for design evaluations at office or home.

(@]

3D Screens. Novel public screen solutions enable crowds of people to compare and
interact with urban planning designs at hot spot locations around the city. The
related tech nologies include auto stereoscopic screens, multi -touch interaction,
virtual 3D as well as Augmented Reality presentations.

[@]3

Data glasses. A whole new generation of data glasses (e.g. wide angle optical see
through), is currently entering the market, even w ith reasonable pricing for
consumer use. Compared to hand-held or screen based solutions, data glasses offer
completely new forms of interaction (e.g. gesture based) and immersive
visualization.

Open and User Innovation in smart city development: civic ope n innovation

Overall, open innovation has received a particular emphasis in the context of smart city
development in the recent years all over Europe and globally. More specifically, it is
reflected in three trends. First, increased interest of citizens to  wards getting access to
administrative data and involvement in administrative decis ion-making (user-involvement).
Second, open data has spread all over Europe and citizens have become widely recognized
as stakeholders of the city. Third, crowdsourcing and participation tools also using mobile
devices are continuously elaborated to make city co -development go beyond traditional
forms of public petitions and civic protests. One of the basic conditions for implementing
open innovation in t he context of urban d evelopment, which implies city administration
involvement, is establishing of culture of openness to insure open -mindedness and
transparency in the entire process. That is why it is so important to develop a platform,
which connects different stakeholders and facilitate their collaborative work. Support of
such a platform by public administration is essential to ensure open collaboration (Barthel,
2013).

Already for many years, management research has been pinpointing the attention to the
concepts of collaborative value creation, democratising innovation processes, and user
involvement. This logic enabled the emergence of user innovation theory and open civic
innovation (Almirall et al., 2014) . If city design is considered as an innovation of a kind,
then t hese two theories allow explaining the need and role of the users (here - stakeholders)
in this process. Both open and user innovation theories tell, that stakeholder involvement is
necessary and inevitable in modern innovation processes (Piller and West, 2014). There is
hardly any entity, which could reach long term success without assessing customer needs,
desires, satisfaction etc. (Piller and Ihl, 2009). A number of empirical studies show that most
successful new products and services have been initiate d by information about user needs,
often referred to as need pull (Baker et al., 1967; Utterback, 1971; Robertson, 1973). In
many cases, technical improvements were realized during the diffusion phase by user
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feedback or re-invention by users (Rogers, 1995 . Or net zeder and Rohrache:

of user innovations show how the users can be involved in the design and dissemination of
technologies at different levels of intensity. For example, early users can start completely
new technologies and designs new products. They can find and test new applications of a
product as well can appropriate unconventional building technologies and design solutions
in the course of collective planning processes. However, as the analysis of literature reveals,
the role of users in innovation processes is much broader than simple direct user
participation. Even without active user engagement, designers are still able to represent
the needs and expectations of future users and match it with the design of a product through
imagination about future uses and users or through the experiences of designers or
producers as users. Users may also try to change or re-design technologies, or block their
usage (Ornetzeder and Rohrache, 2006). There is a number of opportunities for users to
participate in product/service development. Different kinds of contributions by users have
been identified, for instance quality improvement, customization of existing products,
refinements and niche -targeted variety, or breakthrough innovative ideas. S ome of the
authors believe that users do not play a part in the initial generation of new product ideas;
users are only contacted after the company has developed a new solution to evaluate it,
e.g. focus groups (McQuarrie & Mcintyre, 1986). However, von Hi ppel has stated that users
can be perceived as sources of new ideas or inventions (von Hippel, 1977, 1978, 1988).

A dimension of user involvement in open innovation relates to the nature of involvement.
Jespersen (2008) defines five possible user roles that differ in terms of interaction control
as well as task/social orientation:

(@]

User as a resource (unstructured interaction and task oriented)

[@]3

User as a cocreator (structured interaction and task oriented)
0 User as a product (unstructured interaction and soc ially oriented)

0 User as a buyer (structured interaction and socially oriented)

On a theoretical level, these concepts and understanding of collaborative process allows us
speaking of collaborative city de sign dco-design, where user is a citizen.

Emergence of co -design trends

0 User as a O6userd (in the middle of both

di

me I

O0C<design ( €) is a product, service, or organizati ol

professionals empower, encourage, and guide users to develop solutions for themselves. Co -
design encourages the blurring of the role between user and designer, focusing on the
process by which the design objective is created. This process assumes that by encouraging
the trained designer and the user to create solutions together, the final result will be more
appropriate and acceptable to the user. It is generally recognized that the quality of design

increases | f the stakehol dersd interests ar

The citizen involvement in the city planning process has changed dramatica lly throughout
the years. First, the communities grew or emerged with little intentional or longer term
plans 6 only the biggest public buildings were the monuments of establishment. When the
modern cities started to grow the governance drew the plans wit h minimum involvement
from other stakeholders. In the era of representative governing bodies, first the estates,
later the elected city councils have had their say on the city planning. It may be called
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representative participation. Later, as the demand for more direct involvement rose, more
direct hearing and participation of different stakeholders started to become more common.
During the computer and internet era, the methods and means of general participation have
been evolving rapidly. Interaction between experts, planners, companies and decision
makers has increased and taken new forms.

The methods and tools have progressed accordingly. Plans on the papers with technical
calculations and symbols were merely for the experts. Early computers with cl umsy
interaction methods made the interaction even more complicated. The development of
visualisation and simulation tools during the last 20 years has made the representation of
plans more intelligible and comprehensive. The internet has provided city pl anning with a
potentially unforeseen democratic publication and communication media. The extent to
which it is used to actually encourage participation is a matter of cultural and political
change. Currently both the opening of public (and sometimes priva te) data, fast and easy -
to-use simulation tools enables all the stakeholders to see and handle the designed
environment in different planning scenes.
data in one platform and use the demonstrating tools wit h co-design methods to achieve
better planning process.

Internet of things (IoT) for smart cities

I o T i ngobal ikfrastru@ture for the information society, enabling advanced services
by interconnecting (physical and virtual) things based on existing and evolving

Ci PO&:«

interoperable information an(@TU,Qelg).nBuchiglobaltandon t e c |

complex infrastructure is required to enable continuous data gathering and processing
(transforming the physical objects characteristics into digital datab  y using sensors, software
and network connectivity). Urban loTs are designed to support smart city concept through
optimizing the city costs (value for city administration) and continuous interaction between

all the stakeholders and their devices (value fo r all the stakeholders including citizens).
Zanella & Vangellista (2014) describing the case of Italian Padova and its development under
the smart city concept define nine types of services forming loTs for smart cities. Among
them are:

0 Structural health of buildings (meaning automotive monitoring and control of state
of especially historical buildings)

0 Waste management (opening up economical and ecological advantages)

0 Air quality (monitoring and control of air quality collecting also a feedback from
joggers)

0 Noise monitoring (building a noise map, recognizing the noises, linking them with
emergency services)

0 Traffic congestion (monitoring and optimizing traffic by using sensors and gps)

0 City energy consumption (public lighting, transportation, heating and  cooling
systems control)

0 Smart lighting (adjusting lighting to weather conditions, presence of people, etc.)

0 Automation and salubrity of public buildings (controlling the parameters inside

public buildings to optimize the consumption and costs)
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In order to ensure sustainability, the described 10T infrastructure lacks a set of services for
city co-design, which C3PO fills . However, the complexity and need of embeddedness of all
the listed services has to be acknowledged. It is evident that there are huge urb an planning
market needs augmented further to the European initiatives and to the accelerated
expansion of urban areas. Currently, multiple mature business markets reside mostly
separately. They are focused on various domains and start to collaborate in th e domain of
urban planning. These factors support the need for the development of an integrative
platform enabling collaboration via applying systematic approach as currently such a
platform is not yet available.

1.4 Main concepts and terms

3D Scene
(Adminotech and
Playsign)

Augmented reality

Augmented
Virtuality

Big data

Bootstrap

Co-design

PU- Public

Is a description of a 3D space with links to scripts as well as 3D assets,
such as materials, textures, Ul elements, etc. Meshmoon platform
uses TXML format and 3D content is published on the web.

AR is a live direct or indirect view of a physical, real -world
environment whose elements are augmented (or supplemented) by
computer-generated sensory input. Sensory input can be sound,
video, graphics, GPS data or other acquisitions of sensors i.e. heat,
temperature, pressure, etc. Recent technologies have begun to
benefit from 3D data, panoramic images, CAD designs and maps,
which play a major role either as input or as output data. For
instance, 3D visualisations of buildings can be shown to users in order
to enhance the current perception of reality.

Refers to augmenting of predominantly virtual worlds with real world
content. An example of augmented virtuality is using photos and
videos of real people to furnish virtual buildings and ¢ ity models.

Big data is an evolving term that describes any voluminous amount
of structured, semi -structured and unstructured data that has the
potential to be mined for information. It is often described by 4 Vs:

O«

Volume - huge amount of data

Variety - different types/sources of data

Velocity - fast generation and processing of data
Veracity - uncertainty of data

O¢ O« O«

The bootstrap is a computer -intensive tool for answering inferential
questions. The underlying idea of the bootstrap is based on the
substitution and simulation principles. If the experiment cannot be
rerun, the already acquired data can be used and new data can be
created create to come up with an estimate within an acceptable
confidence interval. T h e ougmrandain
sampling from the original data.

Co-Design is a well-established approach to creative practice,
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including especially in the public sector. It is often used as an umbrella term

participation

Core ontology

Design research

Geographical
information system

PU- Public

for participatory, co -creation and open design processes.

In this project the definition used by both the UK Design Council and
The European Design Leadership
Growth and Prosperity®d i sdesigs asd.
community centred methodology that desi gners use to enable
people who will be served by a design outcome to participate in
designing solutions to their problems . (Koskinen & Thomson, 2012)

Core ontology is a basic and minimal ontology consisting only of the
minimal concepts requi red to understand the other concepts (W3C).

Different layers of C2PO information (GIS, traffic, BIM, etc.)
necessitate different ontologies so as to appropriately define the
various objects and relations relevant to their specific domains. Core
ontology for C3PO is aimed to provide a basis from which to build
ontologies for any information layer (domain -specific extensions).

Design research should be regarded as a separate activity from
design practice. It grew out of the need to formally a ddress the
increasing complexity of systems designers were being asked to
create. The increasing complexity of products such as cars, airplanes
and urban areas created a need for new design methods that were
more predictable and more collaborative. The des ign methods
movement grew out of this need, and generated the first cohort of
design researchers focusing on the development of knowledge
instead of artifacts for consumption.

A geographic information system (GIS) is a computer system for
capturing, storing, checking, and displaying data related to positions
on Earthoés surface. GI'S can sho\
map. This enables people to more easily see, analyze, and
understand patterns and relationships.

With GIS technology, people can compare the locations of different
things in order to discover how they relate to each other. For
example, using GIS, the same map could include sites that produce
pollution, such as gas stations, and sites that are sensitive to
pollution, such as wetlands. Such a map would help people
determine which wetlands are most at risk.

GIS can use any information that includes location. The location can
be expressed in many different ways, such as latitude and longitude,
address, or ZIP code. Many different types of information can be
compared and contrasted using GIS. The system can include data
about people, such as population, income, or education level. It can
include information about the land, such as the location of streams,
diff erent kinds of vegetation, and different kinds of soil. It can
include information about the sites of factories, farms, and schools,
or storm drains, roads, and electric power lines. (National
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Head Mounted
Displays

Infrastructure as a
Service (laaS)

Linked data

Mixed Reality (MR)

Ontology

PU- Public

Geographic, 2015)

HMD worn on the head o as part of a helmet, that has a small display
optic in front of one (monocular HMD) or each eye (binocular HMD).
Two main categories of HMD are optical see through (OST), and video
see through (VST) displays.

Infrastructure as a service (laaS) is one of the service models of cloud
computing. laaS provides access to computing resource in a
virtualized environment. Computing resources include CPU cores,
RAM, hard disk or storage space and network components.
Conat mer s donot manage or contr «
infrastructure but has control over operating systems, storage,
deployed applications and possibly limited control of select network
components.

Linked data describes a method of publishi ng structured data so that
it can be interlinked and become more useful through semantic
queries.

Linked Data refers to data published on the Web in such a way that
it is machine -readable, its meaning is explicitly defined, it is linked
to other external d ata sets, and can in turn be linked to from
external data sets (Bizer et al, 2009).

BernersLee (2006) outlined a set o
the Web in a way that all published data becomes part of a single
global data space:

1. Use URIs (Unifam Resource ldentifiers) as names for things

2. Use HTTP (Hypertext Transfer Protocol) URIs so that people can
look up those names

3. When someone looks up a URI, provide useful information, using
the standards (RDF (Resource Description Framework), SPARL (RDF
query language))

4. Include links to other URIs, so that they can discover more things

MR or hybrid reality encompasses both augmented reality and
augmented virtuality, which are merged to obtain a fusion of real
and virtual worlds. In mixed reality, new environments and
visualisations including physical and digital objects interact in real
time. MR does not take place only in the physical world or the virtual
world, but as a mix of reality and virtual reality, encompassing
augmented reality (AR) and augmented virtuality.

An ontology is an explicit specification of a conceptualization
(Gruber, 2010). An ontology describes a set of entities (concrete
and/or abstract) and the relationships they can have with each other
(Guarino, 1998).
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Open data

Linked data
platform

Platform as a
Service (PaaS)

Scene recognition
(BAH)

Semantic
repository

PU- Public

Ontologies are considered one of the pillars of the Semantic Web.
OWL is the W3C ontology language.

Open data is data that can be freely used, reused and redistributed
by anyone - subject only, at most, to the requirement to attr  ibute
and sharealike (Open Data Handbook)

It means:

0 Availability and Access: the data must be available as a
whole and at no more than a reasonable reproduction cost,
preferably by downloading over the internet. The data must
also be available in a convenient and modifiable form.

0 Reuse and Redistribution: the data must be provided under
terms that permit reuse and redistribution including the
intermixing with other datasets.

0 Universal Participation: everyone must be able to use, reuse

and redistribut e - there should be no discrimination against

fields of endeavour or against persons or groups. For
exampl eco@dmemci al 6 restricti
o6commercial & use, or restric

(e.g. only in education), are not al lowed.

Linked Data specification defining a set of application integration
patterns for building RESTful HTTP services that handle RDF
documents. A W3C Working Group operated from June 2012 to June
2014 to publish a specification which is currently a Candidate
Recommendation (http://www.w3.org/TR/Idp/ )

Platform as a service (PaaS) is another service model of cloud
computing. In this model, a cloud provider delivers hardware and
software tools. A PaaS provider hosts the hardware and software on
its own infrastructure. Application developers can develop and run
their software solutions on a cloud platform without the cost and
complexity of buying and managing the underlying hardware and
software layers. With some PaaS providers like_Microsoft Azure and
Google App Engine the underlyi ng computer and storage resources
scale automatically to match application demand so that the cloud
user does not have to allocate resources manually.

Scene recognition in the field of computer vision is defined as the
task of understanding the components of an environment and their
layout captured in images. This task requires analyzing indoor and
outdoor scene images that may be captured by various types of
cameras to detect the objects, places in the camera view and label
them according to a pre -defined classification dictionary.

Semantic repositories are engines similar to database management

systems. They allow for storage, querying, and management of
structured data. The major differences with the DBMS: the y use
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Semantic Workflow

Simulation

Software as a
Service (SaaS)

Stakeholders
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ontologies (allowing automated reasoning about data) and they are

more flexible (possibility to i
ontologies. The main standards for storing and querying semantic
repository are RDF(S) and OWL. Sesame is one of themost popular
semantic repositories that supports RDF(S) and all the major
syntaxes and query languages related to it. GraphD is another
semantic repository, packaged as a storage and inference layer
(SAIL) for Sesame-

Semantic workflows are scientific workflows enriched by using
semantic annotations based on semantic expression languages (OWL,
RDF SPARQL) to describe the workflow elements (data,
computations, results etc). The semantic extension of scientific
workflows allows a number of benefits related to the possibility to
apply reasoning engines (e.g. FACT++) capable of deriving implicit
knowledge from a set of explicit statements. Expressive
representations of workflows based on ontologies, together with
reasoning algorithms for workflow composition (supported by
interactive assistance), workflow validation, automated completion,
metadata propagation, and retrieval, enable users that are part of
the co-design process to easily associate meaning to what the
workflow represent s and exploit this meaning to facilitate the
overall design process.

Is the imitation of the operation of a real -world process or system
over time. (Banks et al, 2001). Simulation in C3PO cover s the
population growth simulation in urban plannin g as described in local
planning process, and also rendering of 3D scenes with elevated
buildings, functional areas (parks, trade centers etc .) streets and
people in a time line.

Software as a Service (SaaS) is a software delvery method that
provides access to software and its functions remotely as s web
based service. The applications are hosted in the cloud and can be
used for a wide range of tasks for both individuals and organizations.
SaaS is someti mes -derhenmd esofttow:
usually priced on a pay-per-use basis or using a subscription fee.

In the SaaS model, cloud providers install and operate application
software in the cloud and cloud users access the software from cloud
clients. Cloud users do not manage the cloud infrastructure and
platform where the application runs. This eliminates the need to

i nstall and run the application
which simplifies maintenance and support. The pricing model for
SaaS applications is typically a monthly or yearly flat fee per user,
so price is scalable and adjustable if users are added or removed at
any point.

There are many definitions of stakeholders. Two important
definitions are: one for Stakeholder as a term commonly use d in
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Structured and
unstructured data

Urban interaction
design

Virtual Reality (not
covered in the

project but usually
confused with AR)

Visualisation

Web rendering
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planning and public policy, and one in public projects theory.

(1) A stakeholder is defined as
in the issues being addressed. In practice, this means anyone could
be a stakeholder because a resident, taxpayer, and concerned
citizen could all have an interest. Because the distinction between
the public and stakeholder can be confusing, it is important to
consider WHY stakeholders should be involved and how they should
be selected. People who convene a collaborative p lanning effort
need to plan this step carefully. (Planning and Urban Design
Standards, American planning association)

(2) For projects, stakehol der s
who are affected by the project, who have influence or power over
it, or have an interest in its su

Stakeholders may be both organizations and people.

Data sources can provide structured or unstructured data.
Structured data refer to information that eithe r does have a pre-
defined data model or is organized in a pre -defined manner.

Examples of unstructured data include images, files and
unstructured text.

Examples of structured data are openGlIS, etc.

Urban Interaction Design is an emergent field composed of three
main elements: technology, society and art. It addresses the
question of how human, as a physical being, interact s with the
technologically augmented, data -rich urban environments that
increasingly characterize cities. Urban Interaction Design (UrbanixD)
draws upon knowledge and approaches from a range of disciplines
involved in the design of urban spaces, connecting them and
establishing their interactions as a principle.

Virtual Reality (VR), sometimes referred to as immersive
multimedia, is a virtual computer simulation environment
immersively simulating the real environment or totally imagined
worlds, by re -creating sensory experiences, such as virtual taste,
sight, smell, sound, and touch. As contrary to augmented reality,
virtual reality replaces the real world with a simulated one.

Visualisation is generally any technique for creating _images,

diagrams, or_animations to communicate a message. In the C3PO
context, visualisation refers more specifically to displaying

( kendering 6 ) of buil dings and plans
graphics.

In Meshmoon means Web Tundra client (WebRocket) implemented
with Javascript, which can render and run scripts in TXML format.
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2 Consortium cumu lative state of the art in each
partner s domain

ASSAR ARCHITECTS (Belgium)

ASSAR ARCHITECTS has over 120 architects applying their expertise to a large range o
disciplines, which ranks it among the largest Belgian architect firms. ASSAR ARCHITECTS
is therefore able to take on large scale projects in different sectors (urban plan ning,
office, housing, security facilities, laboratories, care homes, hospitals and mixed
projects). Since 1985 ASSAR has been pioneer in using 3D modelling and visualization
software, being one of the earlier adopters of Revit and BIM in Belgium.

Main contributions by ASSAR ARCHITECTS to the statef-the art developments of C3PO
project include:

1 Definition of co -design process: phases, necessary data, main activities, best
practices.

T Stakehol derods cl assification and inter

1 Guidelines for architectu ral and urban planning visualization.

In C3PO project ASSAR ARCHITECTS has shared its expertise in the domain of urba
planning and co-design accompanying other companies in the development of relevant
solutions for the smart city market. Assar has also de fined and developed the Brussels
case study, proposing awholeco-d esi gn pr o-ofecsosn ceprt dofwher e
the consortium reveals its added value according to the phase of development of an urban
project and the stakeholders that participate.

Bahcesehir University (BAH, Turkey)

Bah-elehir University (BAU) is a private
European side of Istanbul. BAH has been developing advanced tools and utilizing them in
the C3*PO project:

I Indoor Augmented Reality Software Tool: BAH has developed an indoor AR
application for Android Tablets and demonstrated in Dolmabahce Palace Museum.
This tool is developed in an abstract way which can be easily adapted to different
scenes and contents if data is provided in su fficient amount and quality by the
data owner.

1 Motion and Crowd Analysis Software: This tool can extract flow data, including the
type of objects either vehicle, person, or else, from street cameras.

1 ARKINECT: BAH has developed an AR tool that can utilizea Kinect Sensor. ARKINECT
can be used for body therapy especially for people with diseases like Parkinson,
etc.

91 3D Visualization Tool: BAH develop a 3D visualization tool that can operate fast
enough even in conditions with low computation and storage powe r. This tool has
been experimented in historical sites, like Dolmabahce Palace, on touch screen
devices.
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Barco N.V. (Belgium)

Barco, a global technology company, designs and develops networked visualization
products for the Entertainment, Enterprise and Healthcare markets. Barco has its own
facilities for Sales & Marketing, Customer Support, R&D and Manufacturing in Europe,
North America and APAC. Barco is active in more than 90 countries with 3,300 employees
worldwide. Barco posted sales of 1.029 billio n euro in 2015. The two examples of state -
of-the art developments by Barco include:

I Small deployable immersive space: All current solutions of immersive 3D
visualization are both costly and aimed towards the high -level market, or are not
adequate for the intended use. VR and immersive environments combine advanced
technology with social interaction to analyze complex problems with the help of huge
datasets, and to take quick and accurate decisions. Very powerful, their applications
range from large-scale 3D collaborative viewing rooms to fully immersive spaces
completely surrounding the interpreters with their data. These large -screen visual
display systems show large amounts of data - typically 2.5 to over 4 Mega pixels - on
large flat or curved screens at the same time. They allow multi -disciplinary teams of
up to 20 viewers to effectively visualize and evaluate data. Most systems are tailored
to meet specific needs with the screen size, the depth of the system, and number
and type of projectors customized to provide the optimum display solution. These
large presentation environments usually carry a high price tag, as a dedicated
building is often used to host them. A CAVE display is a multi -sided immersive
environment that offers great levels of immersion . Cave displays can have any
number of sides, ranging from two to six, in any size you want. A CAVE is typically a
large cube-like construction sited within a larger room. The walls of a CAVE are
typically made up of rear -projection screens, however flat p anel displays are
becoming more common. The floor can be a downward -projection screen, a bottom
projected screen or a flat panel display. The projection systems are very high -
resolution due to the

near distance viewing -
which requires very small )
pixel sizes to retain the

illusion of reality. People bl

using the CAVE can see

objects in the air (with

3D glasses), and can walk around them, getting a proper view of what they would
look like in reality. CAVE solutions are used in high -end markets such as Oil&Gas
exploration, Automotive (R&D) and research institutes.

9 Displays and projectors: large arrays of displays and projectors in all sizes are
available on the market. However, solutions that reach the quality needed to build a
small immersive space as foreseen in this project are targeted to high -end markets
and as such have the same setbacks (such as high cost, large size, etc.). Furthermore
these solutions are in most cases custom made to fit a limited purpose. General
purpose commodity displays that are readily available at low(er) cost are also not
useable due to the fact that they are e.g. not seamless, are square or disconnected.
General purpose commodity projectors as are available for e.g. meeting rooms, do
not reach the necessary image quality needed and as such can also not be used.
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Createlli N.V. (Belgium)

Createllids expertise is in creative coll
Examples of CPOrelated developments by Createlli include:

9 co.createlli.com web app organizes collaboration in and between teams of
collaborating organizations and stakeholder groups. It facilitates collaboration on
many different ways (objectives, calendars, meetings, tasks, work plans, documents,
files, discussions, voting, polls).

I The company has high expertise in group creativity and creative collaboration
processes. It facilitates groups from different organizations or communities to get
aligned on projects and work out solutions, despite barriers.

ERARGE (Turkey)

ERARGE, with its 70 employees, is an SMBEvhich has been operating in ICT, security and
defense, energy, construction, oil, manufacturing and mining sectors since 1975. ERARGE
R&D Branch employs experienced researcher
Organization) and withthe contribu t i ons of Bah-el ehir Uni ve
3 PHDs, 2 academicians, 5 experienced and 5 junior researchers working on information
technologies, cryptography, chaos theory, machine learning, smart cards, hardware
security modules, augmented/virtua | reality, 2D/3D image processing and computer
vision, embedded design, simulation technologies, trusted electronics, automation
solutions, biometrics and privacy preservation. ERARGE core research team has
contributed its crypto -devices to literature and market including very fast key generators
(over 500 Mbit/s), true random number generators, mobile security solutions, digital
signatures, and PKI. ERARGE has applied sophisticated theories like chaos and norlinear
systems to security domain and published R&D results in top journals, received PCT
patents and awarded with best papers.

ERARGE is competent in the following research topics and has developed software tools
that can be integrated with other applications within C3PO:

f ChaosE: ERARGE einchaoticiseg-like dymamicsvThe tools in line with
nonlinear dynamics have been applied to model probabilistic behaviours of time -
varying events. In C3PO, ERARGE adapts its chaotic Isingike model -based tool
(ChaosE) on vehi cl eouaimRéndikdisensdelthas heen réaksada
by chaotic billiard dynamics that arises naturally from non -chaotic elements. A
foremost study reported by Suzuki et.al (2013) applied ising -like Dynamics on Kyoto
City traffic data in Japan

9 Bootstrapping Tool: T his tool is based on the substitution and simulation principle
using the already acquired data and cr ¢
(Zoubir and Iskander, 2004). This tool works on any kind of numerical data, like traffic
flow or energy consumption, to approximate measures of an estimator such as its
distribution function.
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1 3D Modelling and Reconstruction Software: ERARGE has a set of utility tools that can
acquire 3D point cloud, extract mesh data and enable image wrapping by using
L e i c a 0 guisiBoD Hatduare.

1 Augmented/Virtual Reality: ERARGE, has a set of utility codes that can convert CAD
drawings to 3D mesh data, pose estimation and visualization tools for Android
platforms. ERARGE has competences in markerless and marker based AR as welas
VR technologies that can be improved or adapted for the project.

FCG City Portal Ltd (Finland)
FCG City Portal Ltd is a joint venture of FCG Finnish Consulting Group and Adminotech
Ltd, providing smart city portal services for public and private  clients. Its service product

is the MAPGETS 3D application platform for professional 3rd party smart city applications
and services.

FCG Design and Engineering Ltd (Finland)

FCG (Finnish Consulting Group) is a multiindustry consulting company operating

wor |l dwi de. The FCGO0 services focus on:
0 Infrastructure, environmental and community planning
0 Urban and strategic planning, GIS

0 Training and capacity building services

0 Public sector services development and

0 Management consulting services

FCG has numerous ogoing city planning and design projects. These range from strategic
planning projects to detailed city architecture and design assignments. Customers include
both cities and other public authorities, who generally buy the preparation work of their
land use plans from private consultants, and private companies in diverse sectors from
retail, real estate and construction to energy and other industries. FCG is owned by the
Association of Finnish Municipal and Regional Authorities.

Lappeenranta University of Technology (LUT, Finland)

Lappeenranta University of Technology (http://www.lut.fi/en/) - (established in 1969) is
a Finnish national university of technology and economics strongly focusing on sustainable
solutions of the future. The LUT team from the de partment of Innovation and Software
involved in C®*PO project supports the consortium from the methodological standpoint as
we |l | as assi st Fi nni sh city trials and
methodologies of business model development and user involvement in innovation process

PU- Public page 23/ 163



ITEA 2 Call 8 | 13016 C3PO NITEAZ
C3POWR2-D1_2-v03-revO1 PUFINAL oo

SOTA

as well as collaborative innovation (e.g. such approaches as user innovation, lead users,
beta testers, online communities, motivation in online communities, open innovation).
Among the recent projects of LUT C PO team in this domain are:

T

Open Innovation Academic Network (OI-Net, 542203-LLP1-2013-1-FI-ERASMUS
ENW see www.oknet.eu) developed a European curriculum on open innovation and
has been promoting cooperation on open innovation topics.

Accelerate project (ITEA Project, 12014 ACCELERATE). The project has developed
services based on technological innovation, advanced processes and new software
technologies that enable massive adoption of acceleration knowhow in the
European technological industry.

INSPIRE project (Horizon 2020 research and innovation programme under grant
agreement No 6914400 INSPIRE). NSPIRE seeks to pool knowledge, expertise ani
interest around Open Innovation in SMEs, with a view to providing its target
audience (in particular SMESs) with inspirational good practice cases, tools and
methodologies to implement effective processes to use external knowledge and
strategic collaborations in order to innovate.

In C*PO project LUT has been analyzing the business opportunities for C3PO platform as
well as risks linked to each of the potential strategic options and developing the business
model for C3PO platform as a future business.

Mantis (Turkey)

Mantis is a software company that has expertise in Data Mining, Social Media Analysis,
Semantic Web, Search and Information Retrieval, Speech Synthesis and Recognition and
Image Processing. It has serious knowhow, experience and products from its previous
projects and ongoing works:

1

1
1

=a =

Sakuwassa (The God AHSeeing in Hittite languag €) is a tool to collect and analyze
relative content and news wanted to monitor on the Web.

Sosyal G6z (Social Eye) is a tool to monitor and analyze social networks.

Mansad (Virtual Detective) is a tool to regularly monitor and detect web pages
which have objectionable content and providing to inform the system user about
the activities on these web pages.

Mantam is a general purpose search engine which can be used to perform vertical
as well as ontology based searches.

Manres is a tool to discover illegal use of copyrighted photos and pictures.
DICOMA is a ParEuropean project supported by the ITEAZ2 initiative within the
framework of the Eureka program of the European Commission, devoted to provide
disaster recovery agencies with tools aimed at improving ef ficiency in decision
making processes.

Bl HAP i s a nati onal i nformati on ma p
Development in Turkey.
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Netcad (Turkey)

Netcad was founded in 1989 with 100% nationally-financed capital to develop software
for use in the engineering and project implementation fields such as Geographical
Information Systems (GIS), Mapping, Urban Planning, Civil, Agricultural and Geological
Engineering, Mining and Forestry.

Market share of Netcad Technologies in Turkey has grown to 85% by its solutions in the
scope of Public Enterprises, Municipalities and Private Sector.

Netcad, which has close to 30 GIS and CAD applications for the desktop, web, mobile and
cloud spaces, all of which comply with international standards, develops localized
software in Turkish, English and Russian. Netcad has 20,000 licenses and 100,000 licensed
users in Turkey and abroad.

Some of the C3PO related products are as follows:

0 Netcad GIS. Main Netcad module with capabilities of data read/write,
database access, CAD and GIS operations, raster data read/write options and many
other features. http://portal.netcad.com.tr/display/EN/NETCAD+GIS

o] Planet. Planning solution prepared for carrying out drawings, plan revisions
or amendments of zoning plans used in cities and Regional Planning disciplinary
applications. Planet provides city planners with  fast and accurate plan generation,
plan verification with control accounts, keeping the plan alive and sustainable
with smart objects, visual quality increase with new drawings and output tools,
tracking development of the city by simulating it with 3D mo deling based on plan
conditions. Scenario simulations can be carried out via Netcad Architect, where
many operators and workflows can be freely designed and run over the same data.

o] Analist. Netcad application in which basic and advanced surface analyses,
raster (image) analyses, basic and advanced spatial analyses can be performed.
GIS, CAD, RS analyses are performed together interactively. Precision impact maps
are produced for natural hazards by performing and evaluating together
environmental, topograph ical and hydro topographical analyses as well as basic
surface analyses through digital terrain model (SAM). Surface Analyses, Image
Processing and Remote Sensing Analyses, Spatial Analyses can be performed
with ready operators and workflows. Users can als o code their own algorithms
and integrate into Netcad Architect.

0 Netigma, Netgis Server. Database independent (MS SQL Server, Oracle,
PostgreSQL, PostGIS, IBM DB2) web solutions with the following capabilities:
standard document archiving; log management; user and authorization
management; process management; business intelligence; dynamic form, report,
and map production; multi -language support; spatial data support; tariff manager;
self-documenting capability; self -testing and performance measurement
capability; integrated version management; integration with e -government
services; web browser independent; visual theme support and basic web portal
capabilities.
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NOESIS Solutions N.V. (Belgium)

Noesis is a market leader provider of process integration, design optimization and
uncertainty management engineering software tools. The main tool, Optimus, is a tool
used in engineering to automate the design processes in automotive, aerospace and a
number of other industries. Core expertise thus resides in the following:

9 Process Integration: a company has a large experience in scientific workflows and
how these can be deployed and used in engineering contexts to automate the
product development process (PDP) from conceptual design down to detailed
design and up again to validation and verification of the overall system or product.
This process automation mainly relates to formalization of the design process and
automatization of the computational layer (simulation, models, predictive tools
etc.) on small to large computational infrastructures (HPCs, Clouds etc). As such
the company has also a large expertize on computational architectures, service
oriented architectures and virtualization infrastructures (e.g. cloud and hybrid
clouds, etc). Based on this experienc e, Noesis has been developing semantic
workflows to be used in C3PO.

I Design Optimization: Noesis knows very well that any product design process is
iterative in nature and, step by step, aims at improving and optimizing the
performances of the product or o f the system. For this reason, Noesis has
accumulated a large expertise in numerical optimization algorithms that
automatically and iteratively find the optimal solutions of the design problem at
hand. Based on the process integration layer, the company ha s many analysis
methods and algorithms that can find the optimal solution to the co -design
problem and respect all the problem constraints. Noesis has been exploiting this
experience to support and improve the iterative co -design problem towards
optimal solutions.

I Uncertainty management: the product design process is based on simulation
models that are always an abstraction of the real world. As such, they are perfectly
reproducible (i.e. deterministic) despite the real world is not. In real situations,
the performance of a system is affected by a number of uncertain parameters that
cannot be determined (or kept) exact and constant, even in the best situations
possible. As such, the performance predicted by the numerical models will always
be affected by som e errors. The management of the uncertainty that affects the
numerical models is a key aspect in engineering disciplines and is also called
robustness or reliability, depending on the associated risk level. Noesis has a lot of
experience in managing uncert ainties in engineering and has been exploiting this
experience to properly manage statistical models that are typically part of cityco -
design processes.
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Playsign Oy (Finland)

Playsign is a small 3D application development studio in Oulu, Finland. The product by
the same name is a cloud service for publishing plans for built environments as interactive
functional applications. The offering covers the whole span of urban development
projects with a family of 3 tools: Playsign Create, Experience and Live. Playsign product
was first published in 2016 and is under intensive development during 2017.

Examples of the state of the art developments done linked to project by Playsign include:

- Playsign has been used for City CeDesign in Oulu, with City of Oulu (a C®PO pilot
city)

- Playsign is being integrated with Createlli backends for joint offering of these C  *PO
partners

IN CPO Playsign has participated in the requirements and design work for city co -design
tools. The team has developed the game -like user experiences and tools for urban
planning which are tested in some of the pilots and available for use now.

SIRRIS (Belgium)

Sirris is a research collective center. Sirris has an expertise in data integration and
semantic data. Sirris is also a member of W3C and is an active member of the Spatial data
WG of W3C/OGC.

Studio Dott (Belgium)

Studio Dott is a creative agency active in the design, development and realisation of
human driven products, environments and services. Core expertise is human centered
design: putting stakeholders first throughout the design process. Depending on the type
of project and the stage in the design process focus adapts dynamically;

1 Analysis: gathering insights about, and building empathy with the intended
stakeholder group(s). The analysis phase is a solid foundation for further design.

| Conceptualisation: constructing (some
techniques. These concepts are evaluated with relevant stakeholders, eliciting reactions
and insights.

1 Deployment / engineering & testing: making sure that core elements relevant for
the interaction design are implemented in the intended way.

1 Optimisation: looking at a given product or concept to optimise its user
experience.

An i mportant part of companyds expertise
stakeholders. Users and stakeholders are involved in every stage of this process, through
interviews, observations, workshops and co-creative sessions. From these activities
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workable requirements that inform the design and development of solutions. Managing
this co-creative process with different stakeholder groups, by choosing the right methods
and approaches, is a key expertise of Studio Dott that are beneficial in the C3PO process.

Trimble Solutions Corporation (Former Tekla, Finland)

The company is part of Trimble Navigation Ltd and its name has changed on 1.1.2016 from
Tekla to Trimble Solutions Corporation. The company provides model -based software for
customers in construction, infrastructure and energy industries worldwide.

Tri mbl eds solution for |l ocal gover nment
applications and services for managing built environment data and carrying out planning
and building process tasks from land use planning to building supervision, asset
management and customer service.

Process tasks and customer service activities are supported by modular industry
applications which address each process and user group-specific need. Supported
activities cover: land use planning, mapping, property management, cadastral services,
building control, environmental control, street and park management.

The advanced data management enables modelling and managing of all information
related to natural and built environment and needed in the local government building
process tasks. Companyfd6s technology has e
registers in the same technical platform, which has created an excellent basis for building
process support for local government and enabled sharing of information between
different applications and processes. Geospatial data and functionalities are utilized
throughout the business processes.

Modern customer service can be achieved with ready -made eService tools which can easily
be customized for each customer organization.

VTT Technical Research Centre of Finland Ltd. (Finland)

VTT is a multi-technological contract research organisation providing high -end technology
solutions and innovation services. From its wide knowledge base, VTT can combine
different technologies, create new innovations and a wide range of world -class
technologies and applied research services, t hus i mproving its ¢
and competence. Through its international scientific and technology networks, VTT can
produce information, upgrade technology knowledge, and create business intelligence
and value added for its stakeholders.

In order to allow VTT to carry out the high -risk strategic research necessary to generate
the knowledge and know-how required for fulfilling its public mandate, it receives
substantial funding directly from the Finnish government. This funding amounts to
approx i mately one third of VTTO6s tot al i nc
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organisation, its public mandate, its substantial research programmes with dedicated
public funding, VTT Group is the largest public applied research activity in Finland wit h a
staff of 2600 and turnover 280 MO .In the
1000 European R&D Framework Programme projects, within various thematic
programmes.

VTT is one of the worl dés | eading delogy &nd
solutions. Among various application fie
outdoor AR visualisation of buildings and city plans. Throughout years, VTT has produced
world first implementations of mobile AR on PDA (2003), locationing bas ed on Google
Earth maps and GPS (2007), applying mobile AR at construction site with 4D BIM (2010),
taking mobile AR to decision making process in city planning (2012), and most recently,
providing mobile AR as tool for citizens to evaluate alternative cit y plans (2014).

VTTds ARONnSite application relies on featf
accuracy compared to alternative solutions (most typically based on GPS and compass).
Two tracking methods are available according to the situation: full y automatic solution
(based on point clouds, requiring a pre -processing step), and an interactive version
(simple initialisation step performed by the user, but no pre -processing required). In both
cases the tracking performance is very fast, accurate and robust, being tolerant against
occlusions, shadows etc. VTT also provides photorealistic visualization methods, for
example to adjust AR rendering with real world lighting conditions.

VTTOds tracking technol ogy i s pac klangAudmeatsd
Reality). Marker-based version of ALVAR is open sourced and has been adopted by
thousands of users worldwide. The feature based tracking methods are commercially
avail able as ALVAR Mobile and ALVAR Traekiogk
technology is internationally distributed with the AR -Media product family by Inglobe
Technologies (ltaly).
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3 Collaborative city design

3.1 Description of city design process

The planning process varies from one project to another depending on country, region, and
type of project. There are different amounts of stages in certain timescale. Co  -innovation
and co-development with the citizens and stakeholders have increased during the past
years. The challenge in outlining (even in theory) planning involvement, is that the nature
of involvement, whom to involve, what methods to use, duration of involvement and the
authority of the participants vary in different stages of the process.

Archon Fung (2004 as cited by Lindenau & Bohler -Baedeker, 2014) has identified three key
guestions that are intended to help when analysing the level of participation:

Who should be involved?

What is the method of communication and decision -making?

[@]3 [@]3

¢

How much influence and authority do citizens and stakeholders have?

The concept of Sustainable Urban Mobility Planning, which is promoted by the European
Commission, established the principle that the public should be involved from the very
beginning of the (transport) planning process and not only when the plans are largely
completed and only minor amendments can be carried out. (Lindenau & Bohler -Baedeker,
2014)

Who. Participation reflects the overall integration of citizens and groups in planning

processes and policy decisionrmaking and consequently the share of power. A term
commonly referred to in participation research i
group or organisation affected by a proposed plan or project, or who can affect a project

and its implementation. Groups with economic interests such as retailers, shop owners or

local industry can be considered as stakeholders just like groups representing mobility -

related or public interests including mobility, environmental or resident associations. Also

cultural and educational institutions such as schools and kindergartens usually have a stake

in mobility and often call for involvement (Krause, 2014).

It is crucial to involve all different types of stakeholders throughout the planning process,
addressing their specific requirements. This especially concerns groups with less ability to
articulate their concerns or requirements and prevail in comparison to other more powerful
groups. Examples of hard to reach groups are ethnic minorities, impaired people, young
people and the elderly, people with low literacy and apathetic groups. Depending on the
purpose of the participation it may be appropriate to target the involvement of specific
groups, e.g. people with mobility difficulties in a given instance. Thinking about the
justification for giving particular influence to a few members of the population or a few
groups the question of influence can be difficult as well. (Lindenau & Bohler -Baedeker,
2014).

Method. Many European cities exploit new information technology to support their
innovations and new forms of participation in developing the smart city need to be
generated from new forms of ICT. (Batty, M., 2012) In addition, many traditional types of
engagement are and will be used, especially face -to-face meetings and workshops.

In the literature several different approaches to involve citizen and other stakeholders are
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0 Referendum, initiative and recall (Buss, T.F. et al., 2006)

0 Public hearings (Buss, T.F. et al., 2006)

0 Advocacy and public interest groups (Buss, T.F. et al., 2006)

0 Portals and other access points to useful information about any aspect of routine
living and working in cities (Batty, M., 2012)

0 Surveys and focus groups, used increasingly, either by telephone, mail, e -mail,
group distribution or in person (Buss, T.F. et al., 2006). Focus groups can be
widened on larger groups defined as mega focus groups (MFG) allowing all sections
of society to be represented in the participation process. (Ibeas, A. et al., 2011)

0 Workshops, retreats and conferences, increasingly popular in government decision
making (Buss, T.F. et al., 2006)

0 Citizens engaging with crowd -sourced systems in which they are responding to
gueries and uploading information (Batty, M., 2012)

0 Web-based patrticipation, online tools it is p ossible to reach a large amount of users
quickly and cost-efficiently. Online tools enable more easy and effective
participation due to the fact that the users can participate from the place they
want and at the time suitable for them (Nakki and Antikainen , 2008). This is also
seen as largely passive method if there is not any interactivity implemented.

(Batty, M., 2012)

0 The world is more digitally connected than ever before which makes it possible to
utilize smartphones and information technology in applic ations. Gamification can
be used to encourage citizen to solve problems and increase awareness to change
behaviour. (Burdett, et al., 2015)

0 Mapping practices. Approaching urban i nfor mat
Builds on ethnographic-based participat ory design. Personal interview and a
timeline exercise in mapping practices. (Laakso et al., 2014)

0 Citizen advisory boards and partnership (Buss, T.F. et al., 2006)

0 Group facilitation (Buss, T.F. et al., 2006)

0 Time Planning: planning focused on the time s chedules and spatio-temporal
organi zation of peopleds actions (Horelli, L.

0 E-Planning: the use of ICTs in urban planning to foster citizens participation,
including also participation in design and use of digital tools and media content.
Socio-cultural, ethical and political practices are recognized in the planning and
decision making cycle by using digital and non -digital tools. (Horelli, L., 2013)

0 The O6creative corner d cecmbeianteidv eo f6 ttohorlesed d(icsrtei

artifacts, the innovati on tree, the pin -board) to encourage the locals in
formalising, sharing and articulating their ideas. (Mitts, C., 2013)

The figure below gives one possibility about suitable involvement instruments in relation in
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different stages of the planning process an d with different stakeholders.

Classifications
@ generally applicable
O partially applicable

Who to engage

5 Information sessions/briefings

6 Public meetings

1 Questionnaire surveys
7 Topical events

0 Web-based forums
2 Key person interviews
4 Information centres
8 Community visits
9 Focus groups
20 Workshops

2 Posters, notices and signs
3 Leaflets and brochures

4 Fact sheets

5 Newsletters
8 Radio shows & TV shows

6 Technical reports
7 Telephone techniques
9 Internet techniques

21 Citizen juries

22 Technical working parties
23 Stakeholder conferences

24 Transport visioning events

25 Weekend events
26 Planning for Real®

27 Open-space events

Wider audience

Targeted audience

When to engage

Problem definition (AR AR AR AR AR AR AR AR AN A AN AR REeAN RiEcREsEN BN AN AR BN BESRN BN AN BN )
Option generation o o e(O|e olo|lo|o|e|e|e|e|e(e|e|e(e|e
Option assessment AR AR AR AR AR AR AR AR AN AR AR AR AR REGHR BE BEGAR AR AN BN N R EeN X AN JNe)
Formal decision making o (e} ° o ° (e} ol|le

Implementation plan Ole|le|e|e|e® ol|le e|ee|O|O|O (e] o o
Monitoring and evaluation o0 oOle|e o (o] o

Type of project

Strategy oRNoRN NECHE BN BN BN BN BE BN BN BE BN BN MK 3 Eel LA AE BN AN BN BN J °
Scheme A AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR NEGHN AN BESAN AN BN
Duration of engagement

Restricted A A AR AR AR B AR AR AR AR AR AR RECAR AR AR AR AR AR AR BN AR AR AR AN BN
Continuous o (o) ° el ] o

Overview of engagement techniques in mobility planning (Guidemaps, 2004)

For the purposes of this project, two approaches describing the city design and co -design

processes, which are mentioned in the literature, will be  presented.

3.1.1 City design process cycle

The Figure below demonstrates different phases of city design process as summarised from

Batty et al (2012). Batty et al mainly made their observations in the UK.

definition

Decision Data collection

Communication

and Evaluation Analysis

Generation of
alternative
solutions

City design process cycle - based on Batty et al (201 2)
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According to Batty, the process of city design goes through six stages, starting with  project
context definition , which involves two parallel activities:

0 Goal formulation: process of defining the goals, which justify the decision of
developing a new urban project. These requir:e¢
the co-design process has to solve. In the architectural world, it also receives the
name of Opr ogr #esé goaldacewsuahafgraulated as: (1)

gualitative objectives and gener al descripti
district. ..o, 6the devel opment of a new econ:
green spaces for t he r etigeiobjestivds,usuallyidtermrd ( 2) g
of construction surfaces by | and use. For ex:

housing uni’n§d6spd200@qmi pment d.

[@]3

Process planning: Every urban project is unique. A project management strategy
should be settled in order to identify decision makers in the project; foresee
constraints: temporal scope, financial resources, and required skills; settle a series
of rules, phases, deliverables, and actions to be followed by the different
participants in the whole proce ss. The most common strategies, which are
currently in use: public markets, idea competitions, direct contract, participatory
budget.

After defining the project context, data collection phase starts, where accurate information
about the city is gathered to propose pertinent solutions for the identified problem.
Relevant data concerns the physical location (if known) and/or the kind of activities that
need to be developed. The following list with examples is a basic classification of the most
common data used in city design nowadays.

0 Physical Reality:

0 Situation: Distance to the city center or other activity poles; presence of
transport connections; presence of water or vegetation.

0 Tissue type: scale of the existing built environment (volumes, heights,
proportions, public spaces.)

0 Aesthetics: valuable views, perspectives, materials.

[@]3

Legal constraints: There is a hierarchy of planning tools corresponding to the
administrative structure of each country that go from national, to regional,
municipal, district even parcel levels. Every new project is supposed to follow all
of these prescriptions. In general, these are important constraints in terms of
permitted land use, environmental protections, possible volumetry, position of the
buildings, servitudes to respect, and technical performance specifications

(@]

Quantitative Data: statistics and quantitative surveys are an objective source of
information about how the city is working and it is a basis for comparison.
Quantitative data can be re -elaborated to create new indi cators and evaluate
decisions. Some examples: market studies, market prices; socio -economic level of
the population, educational level of the population, density rates, criminality

rates, energy consumption ratios.
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0 Living experience: information about how a place is being used is very important in
city design, but it is difficult to ensure that an accurate and global view is
correctly integrated in the solution. There are no accessible and systematized
sources of information for living experience data. Des igners approach is usually
based on a short and personal on-site perception or fragments of information from
secondary sources. Some examples: identity of the place for the citizens, history /
traditions and events related to it, type of commerce or activi ties being
developed, evolution of uses in time, daylife vs. nightlife, use of public space,
conflicts and demands from users, rejected projects in the past, counter projects
taking place, stakeholders which could be affected by the project.

At the analysis phase, requirements definition and data collection lead to a stage of analysis
where the project context is successively defined and redefined, objectives are prioritized,
guidelines are established, and new stakeholders are considered. Intuitive insight s and idea
exchanges ar e gradually integrated i n a
understood. There is no standard tool for this phase, but SWOT analysis (Strengths -
Weakness- Opportunities - Threats) may be taken as example.

Phase 4 is time for generation of alternative solutions. A succession of drafts in increasing
level of definition and constraints integration is produced. This exercise requires the
expertise of multidisciplinary professionals (architects, engineers, landscape designers o r
other professionals).

One of the key activities for the success of the process is communication (Phase 5).
Solutions in city design are formally visual and the most effective way of communicating
such ideas is visual too (Batty, 2000). Visualization of urban design ideas takes places at
every stage of the project. The level of definition follows the timeline of the project and

has to be adapted to the receiver of the information (professional, client, general public).

At the Phase 6 evaluation takes place - alternative solutions are compared with the program
and goals set at the beginning of the project and redefined in analysis phases. The state -of-
the-art about evaluation of urban projects varies depending on the criteria:

0 Qualitative evaluation, based on a global perception of the project. In practice,
proposals are mainly evaluated with qualitative criteria (general concept and
aesthetics). This is one of the reasons, why communication and visualization is
crucial for the success of a project. On the o ther hand, the eye -catching of a project
is not a guarantee of social, economic or environmental efficiency.

[@]3

Quantitative evaluation: based on quantitative indicators that may have been
established at the beginning of the project. Obviously, financial feas ibility is the key
verification for every project execution, and profit for those commercially oriented

ones. Nevertheless, other indicators can help to evaluate a project, for example in
terms of environmental criteria. This is how some certificates as BR EEAM or LEED
classify sustainable projects.

(@]

Performance evaluation: based on simulations that may give a prospective view
about how the project is going to be lived or how the environment is going to respond
once it is in place. This kind of evaluation is rare. Impact studies are demanded by
some public authorities in building permits for big scale projects, and specialized
study offices work on simulations concerning traffic congestion or fire security.
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Nevertheless, there is a lack of information about b uildings performance and use
after construction. On the contrary, of the industrial sector, buildings are always
first -prototypes.

The final stage is Decision/Approval:

Co-design is a complex creative process where many variables have an impact on others and
interests of different stakeholders may be contradictory. Solutions ameliorate after several
rounds of analysis - proposal - evaluation and decision iterations. It is important to
understand this from the process planning perspective, in order to estab lish decision gates
at different levels that focus on the objectives of the project and guide it in order to respect

the schedule and the financial feasibility.

In the stakeholders mapping, some have to be classified as decision makers. Nowadays, this
power is usually in hands of public authorities or investors because they take the
responsibility and the risk of the success or failure of the project.

3.1.2 Framework of city co -design process
Analysing urban co-design process and projects in Beijing Fu & Lin (20 14) built a framework

of city co -design process (see table below). The stages are defined slightly differently than
the ones proposed by Batty et al. (2012), but in principle they draw a similar cycles: (1)
exploration - defining the context, stakeholder a nd vision; (2) data collection and then (3)
data analysis; (4) generation of solutions and building models; (5) running pilots and (6)
evaluation, decision making and enabling sustainability. Communication is not mentioned by
Fu & Lin (2014) as a separate stage, but it goes across the stages and is reflected in certain
methods applied in urban co -design: interviews and workshops during exploration; user
journey and storytelling at the integration stage; brainstorming, role plays and focus groups
at ideation and data analysis stages; crowd iterative development at implementation stage;
tracking and usability testing at evaluation stage.

PU- Public

Framework of city Co -design process (Fu & Lin, 2014)

Steps

Description

Main Methods

Exploration

Top design with sustainable and people-centered vision:
Positioning the R&D territory in the macro-micro level.

Road map
Territory

. Define the means of Smart City. Mapping
. Analysis stakeholder group. Interview
. Co-create a specific Smart City vision. Workshop
. Establish credible decision-making process.

Integration

Participatory Research with big/open data; Deep research for
the real challenges of the city.

Storytelling
Scenario

. Draw on the available resources and expertise. User journey
. Structure the approach to a Smart City. Frame

d Establish the policy framework. opportunities
. Populate a roadmap that can deliver the vision. Business plan

Ideation

Form the team through open activities and generate first
prototype: Co-design with smart citizen based on lean startup
model

. Identify the target user groups and do user study.

. Analyze the and build user models.

. Identify specific contexts for different models.

. Concept generation.

Brainstorming
Role play
Focus group
Workshop

Implementation

Frame new service ecosystem with Physical/ Virtual ICT.

Rapid prototype

. Refine design contexts and solutions. Iterative design
. Put the financing in place. Crowd
. Run pilot project. development
Evaluation Evaluation and testing with public: Summarize rescarch  Tracking
approaches and solutions for future research. Learning
. Analyze the data for refining the user models and  Usability
reframing the contexts. Testing

Enable communities and engage with informality.
. Make a self-sustaining process for citizen.

Guide / Report
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Top-down and bottom -up approaches
Two main tendencies can be noted wi thin planning theory: top -down and bottom -up.

Top-down approach indicates a technical expert -dr i ven pr o ctenslency towards h a 06
centralism and de -politicizing decision -ma k i (Muyray, 2009 in Pissourios, 2014, p84).
Professional view is systematic and rational and focuses on priorities, efficiency, etc but

they tend to overlook day -to-day life on the local scale.

On the other hand, bottom -up approach calls for a larger participation and democratic
decision-making, including end -users, citizens and other stakeholders in the process. The
discourse of the bottom level is multidimensional and interrelated urban scales. It is usually
fragmented, and not well articulated, so hard to incorporate in urban planning. Pissourios
(2014) analyses the difficulties for the implementation of bottom -up approaches. Among
them are:

O The existence of a Obottom |l evel 0, or a comml
planning procedures in order to influence them.

0 The processis limited by existing regulations.

0 Itis more time-consumingthantop-d own approach. o6gathering of
stakeholders of the community, the arrangement of the procedure in which the
open-ended forms of discussions will be held, the arrival at agreement on
conflicted and interrelated issues and the translation of these agreements into
pl anning objectives require the ampleness of

0 0Their efficiency in planning is inversely pl
that is planned©d. Wh e n ttieerogess pfurbaat i on si ze |
interventionisslowed-d own. I n | arge communities oOtechni
participation will be adopted, degenerating the nature of the bottom  -up
approachoé(Pissourios, 2014, p 11).

0 Such approach can be implemented only when planning deals with spatial issues

related to local interest and consequences. Its scope is limited to the local
planning of small settlements or the planning of districts in larger settlements.

Both tendencies have advantages as well as weaknesses that mee them appropriate for
application in certain planning scales:

0 Forregional and strategic urban planning, a top -down approach is inevitably the
only available choice for planning practice.

O«

For local urban planning scale bottom -up approaches can be richer and get to a
more pertinent result.

3.1.3 Context specific process steps in city design/city planning

As the city design steps are not general across different contexts, in first Table below a brief
overview of different stages as per different country is given and in the following Table
these stages are generalized:
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Comparison of different process stages
General Juridical . General
Assar rocess (UK lannin FHENTY roject /
- P FCG (Finland) P 9 Process in pro)
(Belgium) Batty 2000, process in Turke program
2012) Finland y management
Project Need for t?]iterlgqr:rr?igg [IEHRE
context change, regign andg
definition definition of the
planning responsible
guestions party

Data Data Gathering of Planning Data Feasibility -

Compilation Collection data initiative collection definition

Diagnosis Analysis Background Analysis

studies
(traffic,
natural
values etc.)

Proposition Generation Ideas stage Preliminary Determinin Feasibility -
of plan g visions design
alternative and
solutions missions

Co-design Communica | Collaboration Planning
tion and with citizens, strategy,
evaluation authorities, goals and

landowners missions
and other
stakeholder
groups
Production Decision Finalizing Finalized Generation Feasibility -
stage plan of plans preparation
and related
reports
Approval of Approval of Approval
plan, plan and waiting
agreements for possible
on legal objections
constraints, (from
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General Juridical . General
Assar process (UK ; planning Plannlng project /
- FCG (Finland) 7 Process in
(Belgium) Batty 2000, process in Turke program
2012) Finland y management
cost division stakeholder
etc. s)
Plan Realization
revisions (if
necessary)
Identification Implementa Management
of revision tion and
needs, continuous
follow -up revision (if
necessary)
Generalized city design process
Name Description Typical activities
Framing & Key project team is defining the 1 Meetings with project initiator,
Context project, first list of stakeholders, owner, key project team
definition high level constraints 1 Desktop research
1 Stakeholder workshop to list the
first draft of stakeholder needs,
issues and initiatives
1 Responsible party depends on
the scale of the plan (Turkey)
Data Obtain available data on issues, T '\D/Iata ggthermg and processing
gathering needs, context: T easuring
f Interviews
1 Open data from authorities 1 Workshops
1 Additional measurements ! Broader communication to
through technology (IoT) identify further stakeholder,
1 Studies gather input & issues,
1 Interviews T Poll s, é
1 Existing background studies 1 Determining current land use
and data
1 Sensor data
1 Open citizen feedback
. . ' Population projections
Analysis - T . L
y Ul (RS I el i 1 Predictions on the directions to
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Name Description Typical activities
tuning data gathered,; which the city will expand
checking assumptions Environmental and visual
1 Formalizing listing of legal problems investigation
constraints Analysis of historical and
1 Formalizing listing of cultural values
objectives, needs Analysis of accessibility to
1 Formalizing stakeholder hospitals, schools etc.
maps, relations, SWOT analysis regarding risks
expectations, relations,
synergies, conflicts of
interest
Ideas & Experts (e.g. architects) develop Work_shops, idea ger_1erat|on and
alternative solutions & alternatives idea improvement with
solutions ' stakeholders,
Stakeholders can be involved to Virtual environments to help
1 Create ideas for solutions idea s!mula_mon
. . Quantification of cost and other
1 Evaluate & improve ideas L
for solutions performance indicators (1_‘or
1 Input tacit knowledge on examp_le qumber of new J-Obs’
. 4 reduction in hours of traffic
the site and the social and jam)
historical context
1 Input their specific needs
and requirements for
planning
Additional experts
1 Input specific knowledge on
their field or expertise, e.qg.
natural values, traffic
requirements, urban
structure etc.
S Distributing information and
Communicati 1 Developed proposals are gathering ?eedback through
on & . presented to stakeholders SR redfe
Evaluation and public for: . . Social feedback on virtual
0 Informing, engaging environments with mockups
o Feedback Interactive simulation and
0 Suggestions impact visualization
' Feedback is evaluated, Workshops around specific issues
impact of proposed changes to generate broad support for
is assessed final solutions
0 Qualitative,
Quantitative,
Performance
evaluation.
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Name Description Typical activities
1 Potential solutions and
impact are iterated to come
to a final proposal
supported by a large
representation of the
stakeholders.
Finalizing & Final solution is Collaboration in engineering,
Agreements contractin
9 1 Selected 9
I Elaborated & engineered
1 Submitted for approval
authorities
1 Contracted
Realization & 1 Preparation works T :ﬁ;ﬁi’g‘;ﬁg:ﬁt’ el
Construction i A - .
Il (e Construc't|or.1 S 1 Solving issues arising with above
1 (Phased) commissioning and el
acceptance
- 1 Issue, conflict, complaint
Management 1 Facilities management
1 Traffic management management
1 Solving issues arising with above
tools

Based on the knowledge gathered during the C3PO project, Assar Architects, Studio Dott and
Createlli teams have jointly developed a ¢ onsolidated city co -design process flow, which
consists of the 8 key stages (see illustrative figure below): framing and context definition,
data gathering, analysis, idea gatherin g and defining the alternative solutions,
communication of the alternative solutions and evaluation of those, finalizing the
agreements required for implementation, realization and construction and continuous
project management.

DATA ANALYSIS " COMMUNICATION W& FINALIZING & REALIZATION & TN

GATHERING J5 & EVALUATION AGREEMENTS CONSTRUCTION

Consolidated city co-design process flow (developed during the CPO project by Assar Architects,
Studio Dott and Createlli teams)

3.1.4 City planning and city co -design in the countries hosting C3PO pilots

City planning and city (co-)design in Belgium

Belgium, consisting of thre e regions (Wallonia, Brussels, Flanders), has a national territorial
planning and urban development system, which has certain peculiarities in between the
regions. A study done by Philippe Hanocq in 2011 gives a comprehensive overview of urban
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planning and development in the country on the national level as well as across the regions.
Here a short summary of this study is provided.

Hanocq (2011) defines three general practical tools applied across Belgium:
o Strategic plans ( or 0 s ¢ h-edeseriing) mainly long-term political
intentions regarding territory development elaborated by regional or local
authorities.

0 Binding executive/destination plans - a graphical and precise reflection of
construction plans in certain area (sector, neighbourhood unit ,etc).

0 Urbanistic rules - legal written documents, which compliment strategic plans
and binding executive plans. Urbanistic rules define a base for public control
and intervention, including its structure, texture, organisation of both
territorial development and urban design.

Hanocq (2011) also describe the legal documents applied for territory planning in each
region (see figure N) and their modifications in the recent decades. When it comes to
interaction between different territories the notable differences exist between Flemish
region in comparison with practices applied in Brussels and Walloon region. Hanocq (2011)
describes planning systems in Brussels and Walloon as rthodels with a zoom effect ", since
the process starts with executive plans, then goes thr ough detalization of options in
strategic municipal plan s and finally binding executive municipal plans formalize the
options and may even refine the regional executive plans. The Flemish system according to
Hanocq is a"patchwork model”, since public auth orities of each level (regional / provincial

/ municipal) intervene, and each administrative level has an "autonomous" development
policy for certain territory of its own jurisdiction taking a responsibility for its own policy

and financing for its implem entation. The actual binding plans are in force until new
executive plans are not substituting them. Thus, Flemish territory is covered by a variety of
planning documentation creating a kind of patchwork as per Hanocq,.
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Territorial development and urban d esign in the Belgian federal state. General architecture of the
system and main tools (Hanocq, 2011)

Brussels Région

Walloon Région

Flemish Région

Code bruxellois Code wallon de 'Aménagement du
General Iegal framework d'Aména;zemerﬁ du Territoire, de 'Urbanisme, du Vlaamse Codex Ruimtelijke
Cod Territoire Patrimoine et de 1'Energie Ordening
(Codex) ermtoire (CWATU 1984 / CWATUP 1991 / (Déeret de base 1999 / VCRO 2009)
(OOPU 1991 / COBAT 2004) CWATUPE 2009)
Plan régional de Schéma de développement de | Ruimtelijk Structuurplan
= Strateglc plans développement (PRD) I'espace régional (SDER) Viaanderen (RSV)
3
- . . - Geswestplannen /
E Executive plans s:la:oﬁ%gr:;‘,)d affectation Plans de secteur (PS) Gewestelijke ruimtelijke
k=] uitvoeringsplannen (RUPs)
=
@
o " Réglements généraux Gewestelijke
Urbanistic rules Eﬁﬁl,eaﬂi: Eré(ggba)l d'urbanisme (RGU - RRU - stedenbouwkundige
RGB) verordeningen (GSV)
Provinciaal ruimtelijk
E Strategic plans Structuurplan (PRS)
2
® Provinciaal ruimtelijke
E Exacutive plana uitvoeringsplannen (RUPs)
=
=] Provinciale
o Urbanistic rules stedenbouwkundige
verordeningen (PSV)
Plan communal de Schéma de structure communal | Gemeentelijk ruimtelijk
— Strateglc plans développement (PCD) (SSC) Structuurplan (GRS)
@
3 -
© Plan particulier Plan communal Egi?;gdt(?;ji{:??en van
2 Executive plans ?Pagfﬁg;atlon du sol d'aménagement (PCA) Gemeentelijke ruimtelijke
E uitvoeringsplannen (RUPs)
3
= Gemeentelijke
Réglement communal Reéglement communal .
Urbanistic rules d'urbanisme (RCU) d'urbanisme (RCU) sledeanuw«und\ge
verordeningen (GSV)

In the following subchapter the participation and co

in the Brussels Region are discussed more in detail.

Participation and co -design oriented processes in Belgian Urban Planning: the case of

Brussels R

The official legislation integrates public participation and consultation in specific moments
of the urban planning process. Depending on the administra tive level of particular project

egion.

three key procedures to be highlighted are:

0 Concertation commission:
before the adoption of a new binding/executive plan or new urbanistic rules, as well
as the acceptance of some building or environmental permits with regional impact.

t he

munici pal

This procedure is developed in two stages:

PU- Public

3 First, a public hearing where the author of the project explains it and all the
(inhabitants,

stakeholders

can express

their

advice

representatives, regional authorities and technicians).

3 Second, representatives from the municipality, the Region and technicians
from public institutions of mobility, urbanism, heritage, housing, economy
held a private meeting where they write an officia
into account by the Region decision makers who have the power to demand

-design processes applied particularly

evel

| advice that will be taken
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some modifications, accept or refuse the project.
0 Public surveys (call for statements):  when any building permit is submitted to the
authorities, citizens have the right to consult the official documents during a limited
period of time and express their objections. As a consequence, the author of the
project may add some precisions and justify the choices made. At the end it is the
publ i cds au tilfilitytoiddmgnd soea rmpodifications, accept or refuse the
project.
Public hearings: even ifitis not compulsory in the legislation, some local authorities
use to specifically invite inhabitants living near a new urban project of big impact to
an informative session before the public survey period. During this meeting the
authors of the project explain their choices and answer the questions from the
citizens directly. Afterwards these have the right to express their objections to the
project by the legal procedure.

(@]

In general, legislation includes public participation in a phase of the project where the ideas
and the design have been defined. Participation is usually understood like the right of access
to the information.

Nevertheless, in Brussels Region ®me examples of co-design procedures that integrate
stakeholders in the phases of idea creation and decision making can be found. The two key
examples are:

0 Director Scheme: Brussels Region has developed a procedure for strategic regional
projects that consist on co -designing the new masterplans between a group of
stakeholders. Several workshops are organised with everybody around the table and
an architect traduces the resu It of the agreements in a masterplan. Evaluations,
negotiations and agreements are reached through several iterations. For the moment
this process is restricted to stakeholders such as regional and municipal authorities,
public technicians, investors, lan downers, and managers from public equipments,
but not citizens. Materials for communication are very traditional: maps and models,

not technologically based.

Sustainable District contracts:  since 1994, Brussels Region, communes and
inhabitants work togethe r on the revitalisation of some neighbourhoods of the city.
This collaboration is made through a 4 years plan, with a limited budget to invest on

a perimeter. Decisions are taken by a District comission where different stakeholders
are represented, also in habitants. Their role is to decide in which projects (from
some predefined categories: housing, public equipment, public space,
socioeconomical actions, commertial spaces) the budget is spent. The projects can
be proposed by different stakeholders through an organised process with phases and
events where participation is enlarged to the public and local associations.

[@]3

Bottom up initiatives

Besides the official legislation, there are several bottom up initiatives. As mentioned in
section 3.1, these are usually very local groups focussing on local issues. Yet, these
initiatives have shown to influence on a larger scale. This is in contrast to what is suggested
in the literature mentioned in section 3.1. Two examples include:

0 Ringland (http://www.ringland.be/ _): citizen & private companies initiated urban
development project, aimed to provide an alternative to a government initiated
proposal for the same area.
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0 Oostnatie (http:/ /www.parkspooroost.be/ ): a citizen powered bottom up initiative
which has a constructive dialogue with the city.

The interplay between bottom up and top down initiatives is not to be overlooked in the
Belgian context. There are several non -profit organisat ions that actively engage in urban
participation, they thereby form a valuable communication channel to cities and
municipalities. Unfortunately, these channels are rarely formalised in legislation.

City planning and city (co-)design in Finland

The Finnish land use planning system has three levels of land use plan with a clear division
of labour between them: the regional land use plan, the local master plan and the local
detailed plan. The land use planning system is hierarchical; higher level p lans steer lower
plans.

' Building permit and other municipal permits

4

~oetaeg c“, plan

S Munlclpnl generalplan
Municipal building regulations [ Ej
_ Intermunicipal general plan 8
 Regional plan 0

National policy guidelines for land use |

=l | State guidance and regulation |

City planning in Finland (by Savisalo, 2008)

Finland's municipalities draft their own local land use plans, which must be approved by
local municipal councils.

Municipalities produce local master plans and local detailed plans to control land use and
building. The plans aim to ensure that living environments are favourable, community
structures function well, vital services are available to everyone, and local natural and
cultural heritage is safeguarded.

Municipal planning procedures are based on openness and public participation. Finland's
Land Use and Building Act (2000) ensures that local residents have the right to receive
information about plans under preparation, and a chance to influence them. The right to
participate in planning procedures covers everyone affected by plans, including local
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residents, landowners, public authorities, enterprises and organizations (The Finnish
Ministry of Environment, 2015a).

Participation and assessment schemes are drawn up at the st art of the planning process,
to define how citizens, organisations and other interest groups can contribute to the whole
process. Such coeoperation begins during the initial phase of the planning process, while
alternatives are still open, to allow partici pants to genuinely influence the plans.

Public meetings are then organised for local residents and other interested parties at key
stages of the planning process.

Planning objectives are set through detailed consultation with interest groups. During the
drafting of planning proposals, interested parties can participate in impact assessments for
alternative planning options, and express their opinions on planning proposals.

Draft planning proposals are exhibited in public places to allow all citizens and int erest
groups to examine them and officially submit any objections.

Typical moments and means of interaction in municipal planning are described below. In the
regional plans, a regional authority does the preparation work at different stages. The
process looks like this (methods of interaction are shown in  bold):

0 all municipalities must provide citizens with an annual overview of ongoing
planning projects.

[@]3

introductory stage: an individual or a landowner can make a written initiative  for
a detailed plan or p lan amendment to the municipal board.

¢

municipality must publish a formal plan for public hearing and impact assessment
for each planning project in the beginning of the process. This plan is updated
during the process.

(@]

in case of the plans playing a signif icant role for the region, a council of regional
authorities must be held in the introductory stage of the planning process.

[@]3

in preparatory stage, municipality or their consultant planner prepares a
preliminary proposition for the plan for the first public hearing. The regional
authorities, regional museums, etc. are also called to file their statement on the
plan.

[@]3

Based on the collected feedback, municipality or their consultant planner then
prepares the final plan proposition for a second public hearing a nd call for
statements .

O«

After the finalized plan has been approved by the municipal council, stakeholders
have the right to bring the plan process in court to appeal the eventual formal
mistakes in the process (but not for substance questions in the plan, although this
is often misunderstood) (The Finnish Ministry of Environment, 2015b).

A typical planning process can take from approximately 3 months (in case of small
amendments in the detailed city plan) to several years (in case of a complicated municipal
general plan).
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City planning and city (co-)design in Turkey

City planning process in Turkey consists of steps listed below.

1) Planning region is determined. The responsible party depends on the scale of the plan.

City design in Turkey: scale and responsible party

Scale Name of the Plan Responsible Party

1/100.000 Environmental Plan Ministry of Environment and Urbanization
1/5000 Master Plan Metropolitan Municipality
1/1000 Implementation Development District/County Municipality

Plan

2) Collecting information / feedback / opinion from other parties.

(0]

(0]

Demographic data from TUIK (Turkish Statistical Institute).

Information regarding natural structures data, geological maps, land
classes, forest regions, earthquake maps, water resources etc. from Minis try

of Food, Agriculture and Livestock.

Information regarding economy, unemployment ration, production, number
of employed women etc. from Ministry of Economy and Ministry of Food,

Agriculture and Livestock.

Information regarding cultural values, cultural history and traditions from

Ministry of Culture and Tourism.

Information regarding current technical and social infrastructures in the

planning region from the Ministry of Development.

3) Collecting information regarding how the land is currently being used i n the city.

(0]
(0]
(0]
(0]

(0]

City is visited and housing and commercial regions are marked.

Structural quality of buildings is determined for urban transformation.

Opinion polls and surveys are conducted.

Depending on the scale of the plan, troublesome crossroads and junct ions
are determined, opinion polls are conducted for public transportation.

Planning region is photographed.

4) Analysis Process

PU- Public

o Population projections are done for the upcoming years (probably decades).

(0]

Predictions about which directions will the city evolve

are done.
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o Environmental and visual problems that might occur are investigated.
0 Analysis of historical and cultural values is done.
0 Analysis of accessibility to hospitals and schools is done.
5) SWOT analysis regarding risks.
0 Determining visions and missions.
Planning strategy, determining goals and strategies to achieve those goals.
Making decisions on plans based strategy plans.
Generating plans and related reports.
Submitting plans to city council for approval.
After having approved, stall the plans for possible objections.
Reviewing plans in case of objections. Making revisions if necessary.
Submitting the plan to the parliament for approval.

After approval, the plan is implemented.

O O O O O o o o o

If necessary, continuous reviewing and revising the plan during the
implementation.
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3.2 Current state of collaborative city design

Collaborative city design hasmajor differences from general city design: the communication
component is not representing separate stage but rather constitutes the core of the process,
around which all other phases are built.

When talkingofcityco-desi gn, few main schools have to be me
and John Kaliskids (1999) under sdolabomtiom,gvhiachf ci ty
has been proposed as an alternative to parti cipation by Innes and Booher (2004) and Miessen

(2010).

COMMUNICATIVE
TRANSACTIONS

Schema of participatory planning (Horelli and Kaaja, 2002)

Kevin Lynch, American urban theorist, suggested human-centered alte rnative for improving
cities instead of the practiced project -orientated, top -down and expert driven approach to
urban design and city planning. His description of concept dates back to 1981:

City design is the art of creating possibilities for the use, management, and form of
settlements or their significant parts. It  manipulates patterns in time and space and has
as its justification the everyday human experience of those patterns. It does not deal
solely with big things, but also with policies for small things dlike seats and trees and
sitting on front porches & wherever those features affect the performance of the
settlement. City design concerns itself with objects, with human activity, with
institutions of management, and with processes of change.

Miessen (2010) discusses the idealization of the idea of participation in politics and
architecture. He consi der s romanti¢ notios ef ndgatiationp f t en s e
inclusion, and democratic decision -makingd , however i n real ity it i S
conflict. He questions the majority of existin g participatory practices noting that it is often

used as a way to pacify the masses, thus amounting to a form of pseudo -participation. He
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proposed that rather than wuse the term O6partici
discussed by Florian Schneicer, might be a more helpful reference point (cited in Flood,
2015):

In contrast to cooperation, collaboration is driven by complex realities rather than
romantic notions of a common ground or commonality. It is an ambivalent process
constituted by a set of paradoxical relationships between co -producers who affect each
other.

Innes and Booher (2004) also pointed to the limitations of participatory approaches as being
one-way, when citizens provide input in a reactive manner only. In reaction to this dualist
model, they also propose the idea of a collaborative approach which they describe as a
multi -dimensional model where communication, learning and action are joined together
and where the polity, interests and citizenry co -evolve.

When it comes to the practi cal side of organising urban participation, it becomes

guestionable what the role of technology should or can be. Technological tools have the

potential to involve large groups of city stakeholders, yet technology can be a barrier for
participation (In Ross At ki nds ©6Manifesto for the Clever Ci
the manifesto is written regarding city service design, the principles are applicable to urban

collaboration. Two aspects that stick out are:

0 0Use digital technotwepgriensetdvbypcbbi rend:
technology, the benefit for stakeholders should be made very clear.

[@]3

Collect as few data as are required to solve the problem for the citizens: by
keeping things as simple as possible, stakeholders know what to expect and what
they are contributing to.

3.2.1 Approaches for collaborative city design

Following the logic of stakeholder involvement to design process, the set of best practices
(below) has been selected to illustrate different approaches to collaborative city design.
These examples reflect a number of methods to involve citizens in city design. In addition
to section 3.1, where methods for participation are listed based on the literature, the
methods given here have been applied in concrete, recent urban development ¢ ases.

The methods used can be summarized by five types:
0 Sharing ideas or opinions

These initiatives provide some sort of discussion board or pin -up board that gathers
different opinions or ideas. The ideas can be triggered by answering questions, or
they can be free. The ideas can usually be commented upon, or voted for. Other
options include tagging or grouping the ideas, localizing ideas. @ Examples: Place
Pulse, Neighborland, Better Cities, My ideal city Bogota, Christchurch Share an idea,
Notice.City, S martcity.Brussels, Better Reykjavik .

0 Using visual models

Visual models of how the city could look in the future can also be used to involve
citizens. These models can be 2D or 3D. Participants either provide feedback on
them, suggest changes, or build the models themselves (physically or digitally).
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Examples: District Builder, Hub2, Crowdmap Beijing problem areas, Block by block
0 Playing games

Using games or gamification techniques can serve two purposes: educating citizens
about urban planning and its challenges, or collecting input. This input is usually
less concrete than the previous methods. It mostly is information that city planners
can interpret and use for their plans and decisions. Examples: Community Planlt,
Future city game .

0 lterative collaboration between designers and citizens - involving citizens in
analysis as well as design phase. Feedback loops.Examples: LA 2050, Rebuild by
design, DreamHamar.

0 Empowering people to take action / Experiment

The method goes beyond information - it provokes action. Citizens are given the
means to try out things in th e city, experiment, make permanent changes and take
part in decision making regarding city budget (participatory budgeting). In this way,
they can actively shape their city. Examples: Idées Paris, Kortrijk congé, People St,
Fix my street, Krasimir, Safecit y, CoDesign Studio.

Above mentioned examples are described in more details in the following chapter. It should
also be noted that one example might be a combination of features of different methods of
citizen involvement.

Many projects combine different ¢ hannels for collaboration. They use a mix of digital
channels such as dedicated websites, videos, and social media. Often there is a physical
aspect to the methods of collaboration as well as a digital. Bringing people together provides
extra valuable inte raction and information than staying purely digital. Gathering input from
citizens can be done to achieve three goals: collecting needs of the citizen, gathering
citizens ideas for changes in the city, or for gathering feedback on (first/intermediary/final )
proposals made by experts. The most inclusive / collaborative projects combine methods
and channels (online/offline) to reach all stakeholders.
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3.2.2 Examples of applications and tools for participation in city co -design

The selected illustrative examples are grouped according to five types of methods for citizen
involvement in city design discussed in the previous section: sharing ideas or opinions, using
visual models, playing games, iterative collaboration and empowering people to take
action/experiment. Th e examples are given below and are accompanied by illustrative
pictures, which follow the example description.

1.Sharing ideas or opinions

Place Pulse [0.4]

http://pulse.media.mit.edu/ —

Cities are not just collections of

demographics, but places that - =

people experience. Urban e

environments trigger strong LS -

responses in people, and these 3

responses can affect criminal and -

health behaviours. Place Pulse

measures urban perception by PLACEPULSE  mamaccn el s I AN e Il
crowdsourcing visual surveys to users
around the globe. Its goal is to
discover which areas of a city are : Y Q
perceived as wealthy, modern, safe,
lively, active, unique, central,

adaptable or family friendly. The
data is then transformed to urban
perception maps, which can be used
for urban p lanning.

Which place looks safer ?

Neighborland:

Y https://neighborland.com/

Software that empowers civic leaders to collaborate
with residents in an accessible, participatory, and
enjoyable way following this process:

1 Organizations start projects by asking a
question

1 Organizers engage people in public space and
online.

1 People discuss and prioritize ideas by voting
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1 They propose moderation, clustering, and de -
duplication tools for o rganizers to aggregate
all of the data from residents.
1 Reports make it easy for organizers to see

trends in the data, make decisions, allocate
resources, and keep participants involved in
the fun part dmaking their neighborhoods
better place s.

Better Cities

http://www.betterciti.es/about/

http://www.betterciti.es/projects/

Better Cities is an initiative to focus on creative, collaborative and community  -centered
approaches to improve urban living and environment in Southeast Asian cities. It wants to
achieve this through critical discourse, creative intervention, and participatory action. They
want to empower citizens to take more ownership of the places where they belong. The
urban campaign started in Kuala Lumpur in 2011 but today Singapore and George Town have

joined.

The project tries to involve as many people as possible, -using different channels:

1
1

1
1

People can tweet ideas for a better city using a special hashtag

Co-creative workshops with different formats let citizens think about their city and
how itds evolving (aedaty) buil ding a LEGC
Physical interventions in the city to involve people during their idle time

Talks about ongoing projects to inform interested people

My ideal city Bogota

http://www.miciudadideal.com/en

# Mentions

The city of Bogotéa involves its citizens
in its planning for the future by asking
them

to share ideas for certain

challenges (e.g. What local resources

should be better recycled and reused?).
These questions are posed on a
website, anyone can post an idea.

OFreeo i deas (not
challenge) are also possible. People can
like and comment on the ideas.
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Christchurch Share an idea

http://www.ccc.govt.nz/homeliving/civildefenc
e/chchearthquake/shareanidea.aspx

http://www.nvinteractive.co.nz/our -
work/share -an-idea

http://www.strategy.co.nz/our  -work/share -an-
idea.aspx

After a devastating earthquake that destroyed
much of its central city, Christchurch needed to
create an effective redevelopment plan that
government would approve. To do this, the City
Counci | needed wide pub
an | dead was ablimashareftheir
ideas about how the Central City should be
redeveloped to be a great place again.

Consulting the public started from questions
about their views for the new central city. These
questions were posed to the public through a The campaign lasted for 6 weeks, and in
multitude of c hannels: the official website, a  that time span over 106,000 ideas were
community expo in the city, Twitter, Facebook, shared. These ideas were brought
radio stations going to malls and campuses to together to help inform the draft Central
record ideas, viral Youtube videos, even tabloids City Plan as a broadly agreed structure
andpostcards del i ver ed t o ci anddirection forthe Central City.

Smartcity.Brussels

http://smartcity.brussels/

This participation platform asks city inhabitants and stakeholders very bitesize questions in
order to get insights into needs and problems int he city.

Two levels of engagement are offered:

1 Projects: city stakeholders can propose their own projects. These projects can be
voted on by a wider audience

1 Questionnaires: very concise questions are asked which can be rapidly answered.
Typically, these focus on more practical issues instead of major urban development
projects.
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Notice.City

http://notice.city/

A conceptual proposal for urban
participation within a city context. In
comparison to apps on personal devices,
Notice.city consists of a variety of devices
placed in the public context.

ONotice is a family
electronic devices that provide an on
street communication platform for
planning applications and other c ity
notices, replacing the text cheavy sheets
of paper that currently reside on lamp
posts throughout cities. It is linked to a
mobile app and a website which allow the
public to quickly and easily respond to
planning applications a process that was

oncefar mor e compl ex. 6

Better Reykjavik

Y https://betrireykjavik.is/

COMET SATELLITE HUB

Depending on the type of location, a
different type of physical device can be
placed on location throughout the city. These
devices can be used to engage a wide variety
of stakeholders, yet the focus is on citizens
and visitors.

The city council of Reykjavik launched this idea platform, and managed to make it a
success: over 60% of the citizens use the platform. Citizens can post ideas in different
categories, add arguments for or against ideas of others and vote for or against them. Since
Reykjavik implemented their city platform, they have spent 0 1. 9 mi I | i on
more than 200 projects b ased on ideas from citizens.
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2.Using visual models

District Builder

Y http://www.districtbuilder.org/

DistrictBuilder is web -based, open source software for collaborative redistricting. It

enables to:
1 Create and edit district plans
1 Use template plans to get started faster
1 Import and merge plans from other systems
| Display demographics, election and other data
1 Integrate with GoogleMaps, Esri ArcGIS Online, OpenStreetMap or Bing maps
1 Show additional reference map layers, like school districts and administrative
boundaries
1 Automatically calculate contiguity, compactness and population statistics as you
create your plan
1 Customize demographic, geographic and election data statistics on -the-fly as you
build your plan
J Find unassigned areas
1 Draw communities of interest and evaluate a plan against them
| Evaluate how closely your proposed plan matches legal requirements
1 Sare and share your plans via a URL link
1 Support public competitions, scoring and leaderboards
Block by block
http://blockbyblock.org/
"Bl ock by Bl ocké i S an i nnovative partn

Settlements Programme (UN-Habitat), the UN agency promoting sustainable towns and
cities, and Mojang, the makers of Minecraft. Block by Block involves young people in the
planning of urban public spaces. Minecraft has turned out to be the perfect tool to
facilitate this process. The process is as follows: a special team makes Minecraft maps of
the current state of the public areas in focus. These maps are then used by young peopl e
to redesign the public space in Minecraft. This method was used to upgrade 300 public
spaces by the end of 2016.
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Hub2

http://engagementgamelab.org/proje
cts/hub?2/

Hub2 is a project that uses a digital 3D
environment (Second Life) to trigger
reactions and ideas from citizens. In
workshops, participants explore the digital
environment.

They each have a character (e.g. old m an
in a wheelchair) that they can move around
the space. They are asked to act out
certain scenarios, such as walking to the
library or parking their car and entering the
garden. Participants can give reactions and
suggest changes, by planting digital flag s by
an object or area. The flags are then voted
on and turn red or green according to the
votes. Players can also comment within
flags, adding notes to certain areas.

LocalData:

Y http://localdata.com/

LocalData is a cloud-based mapping platform that helps cities and communities make
data-driven decisions by capturing and visualizing street -level information in real time.

It enables to:

1 Collect and map street-level qualitative and quantitative data with mobile

devices

1 Design custom mapbased surveys

1 Manage data online

1 Visualize geospatial data without a data expert

Target public: Public sector and non -profit professionals, Universities.
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Crowdmap Beijing problem areas

kK http://www.psfk.com/2013/04/china

-crowdmaps-pedestrian-and-cyclist -problem-

areas-my-ideal -city.html#!bylagM

A crowdsourcing website in China in
the making has asked pedestrians and
cyclists to point out areas in need of
repair or improvement in Beijing. T his
website should help transportation
planners in the municipal government
to know how roads and sidewalks are
being used by the public, and where
changes may be needed. Anyone can
submit a mini report on issues related
to quality of cycling and walking
infrastructure that they discover, via
web, smart phone app, SMS or social
media. All user -generated reports are
then mapped and visualized, available
for others to view and comment on.
Transport planners hope that the
feedback from citizens on urban
transport conditions help them in
building safer and more accessible
transportation solutions.
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Cape Cod is known for its local products, including cranbermies, shellfish,
and even beer, What is your favorite product native to the Cape? Does it

depend upon water quality in some way?
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5.Empowering people to take action / Experiment

Kortrijk congé

http://www.kortrijkconge.be/kor/

Kortrijk Congé is a festival and temporary city.
Anyone interested can become a citizen. In this ‘
city there is no money, people need to take care of Y
themselves and their neighbours. The temporary ﬂ
city experiments with new or different methods to
organize things within a city: from making strategic :
decisions in a city-hall-sauna and citizens voting x
laws directly, over learning through exchange of
knowledge, to the communal organization of
cooking and sport.

It is an investigation of how cities of the future
might function, and an attempt to rethink the cit y
as it is today.

Fix my street

https://www.fixmystreet.com/ for the Report, view, or discuss local problems
UK platform; there are platforms all over e G
the world ——
OFi x my streetéd is i

How 10 report & problem Recently reported problems

citizens can report problems regarding the
state of the public domain. Citizens locate
the problem, describe it and attach a
picture of the problem. The authorities
provide feedback about the number of
problems they fixed. i it Shgmon bl = r2:

Brrean bey it e g A

Ooarcaded en 1 3 O™

Poor 12at rtace o Partage L

aE:-8%
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Idées Paris

https://idee.paris.fr/co

-construisons-paris

http://www.participatorybudgeting.org/about

-participatory -budgeti ng/what -is-pb/

Under the title
une i d®e 0, ci ti
their ideas on this website. They can
describe their idea, localize it and tag it
with a theme. An idea
di scussiono
which other people can comment on it
or vote for it. Every person that posts an
idea is invited to the open office hours
of the town hall to discuss his idea and
receive support. After three weeks the
idea needs to be finalized by the author
and is sent to the technical team of the
city, where they investigate whether it
can be implemented .

Krasimir

http://krasimir.org/

0 M
zen

is ound
f or tr

® Vienineaony B R Jecquent @ STEPHANILPARIS

Wonsols

DES STRUCTURES
DE JEUX POUR...

onais
PANNEAUX /
VISUELS "...

The current round of ideas is related to the

spending of a participatory budget. This is a
government method that enables the
community members to directly decide how to

spend a public budget. It enables taxpayers to
work with government to make the budget

decisions that affect their lives.

The webpage and mobile app to report on problems in the city within only 20 seconds.
Currently available in Russian, English and Spanish languages. Uses Yandex.maps service
Citizens attach a photograph of a problem and once reported, the city has 30 working
days to fix i t.

PU- Public page 62/ 163


http://krasimir.org/
https://idee.paris.fr/co-construisons-paris
https://idee.paris.fr/co-construisons-paris
http://www.participatorybudgeting.org/about-participatory-budgeting/what-is-pb/
http://www.participatorybudgeting.org/about-participatory-budgeting/what-is-pb/

ITEA 2 Call 8| 13016 C3PO
C3POWP2-D1_2-v03-rev01-PU-FINAL

SOTA

X ITEAZ

INFORMATION TECHNOLOGY FOR EUROPEAN ADVANCEMENT

)

People St

http://www.fastcodesign.com/3025927/la
-offers -diy-urban-design-kits#9

http://peoplest.lacity.org/about/

The LA department of Transportation launched
People St, an initiative that helps communities
in LA to transform underused streets into

accessible public space, such as pedestrian

plazas, mini parks, and bike parking. These
projects are extremely hard to organize for

community groups themselves because of the
bureaucracy involved in city planning. People St
offers DIY urban design kits to create these
public spaces in what were formerly car -
dominated areas. In addition, they streamline
the process for getting a permit. Communities

apply by submitting a project proposal. The

department of transportation chooses some
applications (based on a number of fixed
criteria). When approved, the community pays

for materials and installa tion, and agrees to
maintain the projects.

Safecity

http://safecity.in/main

The website Safecity.in uses local citizen
reporting to solve larger issues. Women
can report different types of sexual

harassment or abuse on a map. This
service wants to help women fight sexual
harassment and reduce the risk of rape, by
encouraging them to
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CoDesign Studio

http://codesignstudio.com.au/

CoDesign Studio is a social enterprise design consultancy
aiming at inspiring people to participate in shaping
neighborhood areas.

Y Charles Street Parklet
tested the concept of
community engagement
to see whether citizens

support the idea of Experiential
proposed urban changes. Community
Engagement

Build local participation
and support with effective,

place-based engagement.
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3.2.3 Managing a co-design process

Managing the design process workflow

The concept of workflow from the most general point of view can be defined as a sequence
of work activities where each of them follows the previous one without delay or gap in order
to perform a specified target job. In this sense, workflows can be seen as an abstraction of
or a view on any real work. Workflow management systems allow the users to define,
modify, control and share workflows, i.e. the activities associated to a business process,
simulation process or generic process (DiCaterino et al.,, 1997). Workflow management
systems automate redundant and iterative tasks allowing a better, cheaper and faster
management of the processes. Most of the workflow systems are useful in order to integrate
other different systems used by an organization (document management systems,
databases, production applications etc.) or software tools (as in case of simulation
workflows).

Nowadays there exist plenty of workflow management systems that serve different
purposes, provided with various features and based on several workflow languages. A n
instance of a workflow may involve a series of human tasks rather than tasks that can be
executed by tools, machines or software codes. When considering the context of engineering
disciplines, mainly two different workflow categories can be identified: Business Process
Workflows and Simulation or Computational Workflows . Within the context of
Computational workflows the most important features adopted to evaluate the soundness
of a workflow system are:

0 Existence of a neutral representation of the computational workflow
0 Distributed computation capability
0 Possibility to implement a set of control flow patterns like those described in

(Russell et al., 2006)

Especially for Simulation Workflows, a big effort has been put in place in order to enable
the interoperability and reusability of automated computational design workflows. In this

view, the decoupling (or at least loose coupling) of the logic of the computational workflows

from their implementation has become fundamental.

In general, a relevant fea ture for a workflow management system is the possibility to
perform distributed computations. This offers many advantages such as cross -organization
simulation collaboration (removing the need for machines hosting different simulation
assets to be in the same location), execution time reduction, reuse of simulation assets etc.
Distributed simulation addresses big challenges like: plug -and-play interoperability between
heterogeneous and independent-developed simulation assets; synchronization of different
simulation environment in the same simulation run; cross -enterprise collaboration in order
to link simulation assets. Because of the several benefits that distributed computation
provides many platforms that support web services such as Kepler (Altintas, 200 4), (Altintas,
2004b) and Taverna (Missier, 2010), (Hull, 2006), (Oinn et al.,, 2006) were born. These
tools, defined as Scientific Workflow Systems, are a specialized form of workflow
management systems conceived specifically to design and execute a series of data
manipulation or computational steps across a broad range of scientific and engineering
disciplines (Wikipedia). By means of these systems it is possible to federate or integrate
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several different simulation environments speeding up the developm ent and testing of new
products. In this field Noesis Optimus (Noessis, 2012), for example, largely facilitates and
supports the process integration phase and offers the possibility to perform repetitive tasks
(as engineering design optimization or design of experiments) of the workflow built by the
users.

All workflow management systems are based on a formalism or language that can support
different features. A set of requirements that a workflow management system has to satisfy
have been expressed in form of patterns that are often used to compare different workflow
systems. Van der Aalst (Aalst, 2005) introduced YAWL, a new workflow language inspired by
Petri nets that allow a direct and intuitive support of the patterns proposed in (Russell et
al., 2006).

In summary, some key trends have emerged for workflow systems and represent the current
state of the art. These trends are:

0 Standardization of the workflow description, in this respect particular attention is
given to the XML format

0 Multi-level workflow s that allow management of problem decompaosition

0 Deep integration of the distributed computation approaches described above
(different from parallel computing)

0 Support new smarter workflow operations such as: synchronization, cancellation

and termination a s well as multi -instances

However, despite the large advantages that the current workflow management systems
offer, there are limitations that cannot be overcome when the interactions between the
design actors increase in number and complexity. This typica lly happens in multidisciplinary,
heterogeneous design environments where the meaning of the data and tools used is an
important element of the design process.

Semantic workflows are scientific workflows enriched by using semantic annotations based
on semantic expression languages (OWL, RDF, SPARQL) to describe the workflow elements
(data, computations, results etc.). The semantic extension of scientific workflows allows a
number of benefits related to the possibility to apply reasoning engines (e.g. FACT++ )
capable of deriving implicit knowledge from a set of explicit statements. Expressive
representations of workflows based on ontologies, together with reasoning algorithms for
workflow composition (supported by interactive assistance), workflow validation,
automated completion, metadata propagation, and retrieval, enable users that are part of

the co-design process to easily associate meaning to what the workflow represents and
exploit this meaning to facilitate the overall design process.

The semantic workflows allow the expression of what the data means and how it can be
used to derive information that is normally not explicitly described. This links directly to
the ontological foundation of C3PO by semantically linking simulation tools, applications and
data sources, guaranteeing automation and proper execution of the co -design activities.

A simple example of this can be seen in a typical co -design activity whenever two actors

need to pass information from one to the other in order to accomplish their task s. Whenever

the first actor needs to perform a task and pass the result of this task to the second actor,

it is 6implicitd that a data transfer needs to t
this information explicit in the workflow of the tasks , a computer cannot derive this fact.
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In Semantic workflows, this fact can be derived because of the description that is done of

the specific tasks and of their | ogical relation
to be transf erthematessary tansiedoperation eithout need to ask the user.

This relieves the burden of the actors to deal with specific low level transfer operations and

leave the computer the choice of selecting the most suitable cloud based or other transfer

approaches:

0 Extend the 6data transformationd el ement of
annotations that describe the original context where the analytical models have
been created and determine their relevance for the design process at hand

(@]

Extend its scientific wor kflow engine to support workflow ontologies so that
relevant data can be related to the proper entities (e.g. train traffic to train
stations, etc.) in a flexible way.

Time varying optimization under uncertainties

Most of the design optimization problems within the engineering field are performed based
on specific engineering data and/or models that can be considered by the engineer to fit
for the specific purpose. For example, a specific simulation model is considered good when
the accuracy reached by that model is validated and verified against experimental or
statistical data. These models, once available, can be used as representative of the real
objects they are modelling and can be used for numerical optimization. In these cases, the
solution of the o ptimization routine is not time dependent, unless updates of the model are
performed as a result of the optimization or re -design processes. However, this is a special
case of the design optimization class of problems din fact the time independence implic itly
assumed in such design optimization tasks is normally acceptable for the engineering cases.
In co-design environments, this hypothesis is not necessarily valid anymore. In fact, most of
the times the modification events are very frequent and require a n optimization process to
run continuously adapting the optimized solution according to the changed boundary
conditions (changed models, changed constraints, improved data fidelity etc.). This is
normally dependent on the trust level about the information  available, the completeness of
this information and the objectives that the designers set for the specific situation at hand
(building, construction, feedback from citizens etc.). Since all these conditions are
buncertaind (or, i n onipletely), the eptimization atgarithm shoumWwn c o
also take into account a measure of this uncertainty and continuously optimize the solution.
Such optimization algorithms thus need two new features that are not typical in engineering
problems that are: time va rying and uncertainty management. This class of algorithms has
a huge value not only in co -design problems but can be applied successfully to actor based
interactions like co -design or co-evolution of systems due to their interactions. This happens
also in fields like manufacturing where the actual product delivery depends on the supply
chain, the different actors, the uncertainties on the defects and on the production lines and
many other elements that are either time dependent or uncertain or both. As suc h, time
varying optimization algorithms under uncertainty are particularly suitable f  or co-design
approaches and empower the capabilities of the C3PO platform with new intelligence.

Mining social media

Social networks, e.g. Twitter, Facebook and Instagram etc. have drastically increased online
communication. Millions of people share opinions (reviews, ratings, recommendations etc.)
on various topics. As a result, the Internet is full of public opinions,  both expert and novice.
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Sentiment analysis, also called opinion mining, tries to make sense of these opinions. There
are several sentiment analysis software or tools which extract opinions from a piece of text.
Opinions are typically expressed as positive, negative or neutral and visualized by these
tools (Tamatometer, 2015; MetaCritic, 2015).Expressing such opinions is very important for
decision makers to understand what the current opinion of citizens towards a specific
decision is.

Opinion mining tools are already being used by the local authorities to collect feedback from

citizens and improve their services. Deployers of such tools typically sell some analytics
services to their clients, namely municipalitie:
mining tools recently started to be an inherent part of smart city frameworks. The smart

city case study, for instance, is relevant to the area of Santander in Spain which is

implementing a large smart city project (Santander, 2015; Vakali, 2013). It provi des a mobile

application where users can select between the six primary emotions (anger, disgust, fear,

j oy, sadness and surprise) at the Santander ar ez
back end of the application the proposed methodology is appli ed and the sentiment analysis

reveals the dispersion of tweets in the particular smart city area. The SmartSantander

project envisions the deployment of 20,000 sensors in Belgrade, Guildford, Libeck and

Santander (12,000), exploiting a large variety of tec hnologies. The INNPRONTA project

CIUDAD 2020 aims to achieve a significant advanced in the areas of energy efficiency,

internet of the future (loF), internet of the things (IoT), human behaviour, environmental

sustainability and mobility & transport in ord er to design the city of the future: sustainable,

smart and efficient (Innpronta, 2015; Villena -Roman, 2014).

When a person expresses his/her opinion, the post typically comes with hidden location and
time information. This information (or dimensions) can be considered while mining social
media, as well. There are several examples of this sort of mining in the literature. Clusters
identified by Foursquare check -ins help to describe the socio -dynamics of urban districts in
different times of the day (Roésler, 2013). Check-ins (to Foursquare, Facebook, Twitter, etc.)
is generally a good source of information to identify groups of people which are of different
types, communities and interests, and how they use urban space (Sagl, 2102), (Silva, 2012),
(Joseph 2012). Traditional municipal organizational units such as neighbourhoods are studied
in the Livehoods project which shows that neighb
the character of life in them (Cranshaw, 2012). Tweets can be monitored to detect s ocial
behaviours (Villatoro, 2013) and events such as release parties, musicians in a park, or art
exhibitions (Boettcher, 2012).

Municipalities can monitor the live social media platform posts. According to these live
posts, municipalities can instantly a ct for citizens need. Also it is provided some statistics
and analysis like sentiment analysis, total user post count, distribution of post amount by
time. With geolocational analysis, citizens' needs will be determined for specific areas. This
allow municipalities to interfere the necessary issues for right ares directly. Because of the
format of social media post, citizens do not provide feedback like a product review.
Generally citizens attempt to use them when they face a complaint or lacking about
municipal services. With using search comparison ability, municipalities would observe the
citizen post activity (sentimental), after fixing any lacking. Search comparison ability
provides to compare search results which are belongs to two different time range

Shortly, by mining social media, municipalities can harness feedback from residents even
when the residents do not reach out directly to the municipality. Of course, there are
challenges to this process. Citizens typically do not provide feedback like a product review.
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They mostly notice the municipal service when it is late or lacking. When it happens, the
citizen should be encouraged to communicate via social media. Naturally, municipalities
need to listen to these channels and respond to constructive f eedback and improving their
services.

3.2.4 Other (general) collaborative software: methodologies and typologies

This section focuses on other collaborative tools and platforms which are not directly linked
to city co -design but might be adopted for its needs. Online tools enable easy and effective
participation because the users can participate from the place they want and at the time
suitable for them. By using online tools, it is possible to reach a large amount of users quickly
and cost-efficiently.

The platforms are divided into five categories: 1) Data gathering platforms, 2) Collaborative
platforms, 3) Idea Management platforms, 4) Crowdsourcing platforms and 5) Co -creation,
User Involvement and Group Support Systems. Most of the platforms support more th an one
of the above mentioned purposes. Some examples are presented in corresponding
subchapters 3.4.1-3.4.5.

Data gathering platforms

Every good design begins with understanding the users and their needs. Online platforms
can be used to gather qualitativ e and quantitative data about the needs and preferences of
users/stakeholders of a certain public space. These platforms can sometimes analyse data
as well, thus lending support in stages 2 and 3 of the generalised city design process.
Examples of such platforms are Liveminds, dscout, Revelation, Typeform, Polar. Also regular
i nternet forums could take up the role of a da
manage discussions or conversations with users.

Commondodata col | ectadfthesedplatfoensstare:r e s

O«

Surveys in different forms: from standard, text -based questions to visual cues or
choosing between two concepts

0 Ethnography to collect rich data (photo, video, audio), often location -based
0 Diaries or blogs
0 Conversations or discussions: oneon-one, in focus groups or in communities
Commonoanal ysi saref eat ur es
0 Location analysis: on which locations was input submitted?
0 Basic statistic on given answers (spread of answers in community)
0 User analysis (number of inputs of a user, his sentiment)
0 Word count
Collaborative Platforms

Collaborative platforms enable exchange of information between large groups of people.
The platforms enable the staff of a whole company to record and communicate high quality
data about issues, ideas, hazards etc. with ease. With the collaborative features one can
better get everyone on the same page with what is happening, make them part of the global
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culture and engage them in collaborative, constructive exchange of information and ideas.
The focus of what data is exchanged most, depends on the industry, culture and focus of
the programs run by the company management.

Generally, they use a series of features as:

O« (@] (@]

O«

¢

Dashboards - to organize projects, clients, members, teams, and tasks.
Member profile sharing - to easily find coll eagues, experts, etc.
File and document sharing - files, images, videos, presentations.

Real-time discussions and broadcast messages , communicating on what is
happening at all time

Networks, social networks; as private or internal networks.

The additional features that enhance the collaboration may include:

0 Planning features and due dates for projects that have deadlines for delivering.

0 Voting, ranking and liking on proposals, ideas, exchanges, updates to identify the
group interest and preferences. The fin al goal is to achieve an agreement but also
to get the engagement of all groups and identify the positive and useful issues that
appear.

0 Notifications if there is any change or modification, using mentions and labels for
warning each participant about thos e changes.

0 Concurrent editing : some platforms allow one and the same document or file to
be edited by several users concurrently, increasing productivity when commonly
creating a piece of content.

0 Multi-device support (desktop, tablet, phone) allowing stay ing in sync while away
from the desk.

Yammer, Appgree, Loomio, co.createlli and Ushahidi are examples of collaborative
platforms.

Idea Management Platforms

Idea Management Platforms (Bright Idea, Cognistreamer, Hype, Innocentive, SAP Innovation
Management, Spigit, Crowdicity, IdeasMine etc.) o are developed for ideation processes;
ideas that are spontaneously brought forward, or ideas that are solicited by launching
challenges or campaigns, asking people to propose ideas to a specific question. The main
point is that the ideas go through a structured process of having interesting thoughts
identified and improved with the help of experts and teams. After that, the experts select

the ideas to be elaborated in the project proposals, having them approved for R&D and to
be later on developed into products.

The main features may include:

0

[@]3

Idea documentation and communication - to support people in the organization,
to interconnect high quality ideas in a powerful way;

Idea challenges or campaigns - to solicit a large group of people into creating
ideas to solve a specific question or aspect of the business;
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0 Voting, liking mechanisms - to allow peers to support ideas and hence identify
ideas that are valued;
0 Feedback and comment functions to allow peers to improve an idea
collaboratively;
0 Search functions - to allow re -usage of old ideas or find similar ideas;
0 Member profil es s howi-togasilyawlpdegpeértsaoidear t i s e

improvement process.

The additional features that enhance the idea management process:

0 Workflows to guide an idea through different stages (idea tracking) like (1)
drafting (2) self rating (3) publishing (4) peer review (5) expert review (6) others;

0 Clustering functions to combine several similar ideas into one bigger;

0 Automated expert search based on tags or words in the idea;

0 Several rating models to support the evaluation and selection processes;

0 Management and governance functionality  to support managing and responding to

large numbers of ideas;

~

0 Reporting functional ity to enable the management and governance;

~

0 Incentive management to reward top contributors.

Citizenlab (citizenlab.co) is an idea management platform dedicated to citizen
participation. Citizens can post ideas, or evaluate proposals of cities. Additional ly the city
can post polls and challenges. [Studio Dott]

Another example is Loomio, which uses the same features but acts as a tool for bottom -up
idea management and decision making. Instead of being governed by experts, the
community decides on actions to take and divides tasks. [Studio Dott]

Crowdsourcing

Crowdsourcing (Chaordics, Topcoder, Wazoku, 99designs etc.)  dis about addressing the
right question to the right network of people or experts.  Crowdsourcing platforms help a
company or institution to ta ke a function typically performed by employees (solving a
problem, finding a solution to a question, writing a good slogan etc.) and outsource it to an
undefined network of people in the form of an open call. The concept is that one selects
the best proposals and pays for the solution, not for the work. Crowdsourcing software
allows to create targeted challenge to separate subsections of participants (much like idea
management software above). Once one has a short list of the top ideas, crowdsourcing
software allows creation of a closed review groups (peer review, review board) to further
analyse the viability of an idea. Some crowdsourcing platforms are close to idea
management software. Some others though are more targeted to source one specific type
of expertise or service from a large external network.

Some crowdsourcing platforms have extended community building functionality  to allow a
company gathering and animating a group of for example customers who are interested in
a certain product group. This ¢ ommunity is then an ideal network to start crowdsourcing
challenges in their area of interest. Crowdsourcing external and internal. In external
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crowdsourcing, everyone can be involved in the crowdsourcing process: employees, partners
or any other stakehold er.

The BBC's iCreate platform is an example of internal crowdsourcing. The aims of that
platform are to put employees at the very centre of future programming. By that, BBC wants

to enable more cross-genre programming through bringing together more than 4 ,200 people
across the Television division. The initiative has been deployed to 4200 members across the
BBC and it now has 2500 active users, who have submitted 909 programme ideas. Also Lego
uses crowdsourcing in their product development ( https://ideas.lego.com/ )

The company can gather a lot of different ideas and points of view, resulting in faster time
to market and deeper insight into customer needs (as crowdsourcing is often used for
gathering ideas or solutions about what customers need). The concept of wisdom of the
crowds is that a large group of diverse people can make better decisions. That diversity is
what makes brainstorming and innovation in crowdsourcing more efficient. A company can
rely on a crowd to expand the size of its talent and thus can gain deeper insight into what
customers really want.

Co-creation, user involvement and group support systems

Co-creation platforms

Co-creation platforms (Cage, Openldeo, Quirky etc.) o are more targeted to improving an
idea or getting ideas to improve an already existing product or a first design. While
crowdsourcing is simply people creating a great idea for you, co -creation is about people
working with you to improve that good idea into a better defined so lution or even into a
product. A co -creation platform enables an active, creative and social process, orchestrating
collaboration between producers and users throughout different stages of the product
definition, design and testing. It is initiated by the  enterprise to develop faster products
that generate more value for customers.

They do not start with a specific idea. For example, when a car industry company wants to
improve its last version of a car, they create a virtual meeting place (platform) where people
share their ideas about cars and related topics. Participants are asked to evaluate new
concepts by sharing their own ideas, so they can play an integral part in designing new
products and services. They become co-creators of value , thus users feel more engaged as
they shift from mere customers to developers.

Main functions are that people post challenges to designers or creative users, people who
ocreated6 something or play the role of ©O6d6creati
the challenge posting their own idea or proposal, and then peers or groups discuss it. There

is often a voting process to agree, disagree or abstain. In co -creation tools utilize reward

system based on recognition and virtual points, the users can participate in the decisio n

making process.

In some platforms, incentives are in the form of participating in the product's success. If the
creation is successful on the market, the participant can receive a remuneration linked to
a percentage of sales as a winning prize.

An example of instrument for co -creation and user-involvement tool is living lab Owela
developed in 2007 by VTT. Since 2007 Owela has been utilized in several projects to involve
different users (consumers, end -users, co-operation partners, citizens, other stakehol ders).
Owela is designed for user centric studies and consists of different types of tools that can
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be widely used in the development process. The tools include e.g. user diaries, chats, polls
and voting. Owela suits well for co -innovation and co-development in all different phases
of an innovation process. Owela can be utilized in:

0 Developing new innovations based on consumer

O«

Testing early service concepts and developing them further with users
0 Testing and developing prototypes

0 Evaluating existing services

0 Marketing and consumer research

During the recent years several similar tools have become to market. The advantage of these
online tools is that they can be utilized globally, but it also increase the competition in the
innovation market. Some exa mples of the companies (from Finland and Sweden) that offer
similar co-innovation tools; InterQuest Oy, Adage Oy, Doberman Group AB, Ziggy Creative
Colony AB.

Group support systems

Decision making with vast amount of stakeholders, especially at different h ierarchy levels
is very challenging. To facilitate it, a practical process to support decision making was
implemented in group support system (GSS) or group decision support system (GDSS)
software. It is often used in the early phases of a individualcompa ny 6s i nnovation pr
including brainstorming of new product ideas and business concepts and can be migrated to
city decision making as well. The process is based on electronic brainstorming. A group
support system (GSS) is a group work tool for managing the idea generation and evaluation.
The objective of the GSS is to increase the effectiveness and efficiency of many types of
group work and group processes by supporting communication and facilitating meetings
(Elfvengren, etal. 2009). The GSS can be viewed broadly as computer -supported interaction
between two or more people, which can take place in any of four environments:
same/different time and same/different place.

GDSS have been used already in early 80s by such companies as Boeing, IBM, P&G, thl to
make the organizational decision -making more effective (Hayen et al., 2007). In compare
to last generation of GDSS solutions that required all the participants to be on one room,
nowadays there is a variety of solutions supporting distant group deci sion-making. Hewlett -
Packard (HP) became one of the pioneers in applying such systems, since the engineers of
this global company working across the world required frequent technical meetings to make
the decisions on product development (Nikoi, 2013). Exam ples of providers of such group
gecision support systems are GroupSystems Wwww.groupsystems.com), Facilitate.com
(www.facilitate.com ), Spilter ( www.spilter.nl ), Meeting Sphere
(https://www.meetingsphere.com/ ) and others. Software developers nowadays offer
browser-based GSS/GDSS solutions, which allow remote participation in group brainstorming
also from mobile device.

GSSis superior to a conventional meeting in the following possibilities it offers for supporting
a group in promoting cooperation and effectiveness (e.g. Jessup and Valacich, 1993; Power,
2002):

0 Enables parallel communication between the participants
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0 Offers equal and anonymous opportunity to contribute ideas and opinions
0 Prevents domination of the meeting by domineering people
0 Identifies common and divergent viewpoints quickly
0 Helps to manage the schedule and agenda of the meeting
0 Provides effective automatic documentation capabilities

The GSS is an instrument for better group work, it is not a toolbox for gaining the best
results automatically; all results depend on the group. Limitations of the GSS, which must
be considered before a meeting, are (Aiken et al., 1994):

(@]

The system only assists and supports the group work process

[@]3

The task and group size must be considered

[@]3

The communication speed per person is lower (when typing)

The reduced media richness hinders subtle communication

¢

¢

The sametime -and-place requirement (only in room -based GSS)

3.3 Visualization of city co -design process

Visually communicating urban concepts and designs is a time consuming activity and it has
to be planned in order to offer the right leve | of representation according to the phase of
the project and the kind of interaction and feedback that is expected from the other
stakeholders.

It is not the same to prepare an image to be printed, than to be published online A 3D model
will not have the same definition if it is used for rendering or for 3D printing. Even if the
project is the same, it will be necessary to highlight the elements that need to be the object
of discussion and avoid other details that may disturb a productive reflexion.

The type of representation or visualization methods used in the co -design process will be
adequate if they facilitate an ideas exchange adapted to the development phase where this
interaction occurs. On the contrary, it will be inadequate when it gets to contin uous
deviation of the subject of discussion or it produces useless input (not relevant to improve
our living environment).

The following steps can be used in order to ensure that the choice of the type of visualization
used in the co-design process is appopriate:

Level of Point of .
* e » el

Project context

Each project is unique, and it has its own timing, procedures and participants. Some
guestions that should be clear before initiating any idea gathering or visualization are:
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0 Which are the objectives of the urban project?
0 Where is the project located?
0 Who is concerned? Who is promoting the project? Who will decide about the
project?
0 How much time is available for the development of the project?
0 How will the different stakeholders participate?
0 Are there any procedures to fo llow in order to participate in the project?

For example, participation in the public competition does not provide total freedom in
choosing the visualization methods. A procedure establishes the unified rules for all the
participants and the methods used should be adopted to that rules. In the last years, the
most common demand was to produce a limited number of exposition panels or a brochure
with printed images of 2D plans, and 3D views. When a public exposition is also planned a
physical model might ne ed to be produced.

Perimeter

Every project has defined limits of intervention. It may depend on administration issues,
physical barriers, land ownership, or the specific subject treated on the project (all the
green spaces or urban vacuums or protected buildings of an area for example).

The system used for visualization should express the limits of the area object of discussion.
In the following table there are some options of how the perimeter can be indicated:

Options for indicating the perimeter

Technique 2D Example 3D example

Representing the area
alone (without context)

Masterplan for Rue de la Loi
(Brussels)k Portzamparc. Source :
http://projectivecities.aaschool.ac.uk
Iportfolio/brussels-capital-of-
europe/

Masterplan for Brussels International
airport z Jasper Eyers. Source:
http://www.jaspers-eyers.be/
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Technique 2D Example 3D example

With a perimeter line
which  separates the
project area from the
context

Source :
http://www.dhnet.be/regions/bruxell
es/biestebroecktire-sonmasterplan

533605be35708f17bb2f5849

A different treatment

between the project Vo o
area (always more :

detailed or eye -

catching) and the

context.

For example, a colored
an/or textured project ‘
in a uniform neutral
context.

<3 : , " @,
WL
L ) . 1 /

Brussels walkable city center project. Masterplan for Rué de la Loi
Source: (Brusselsk Portzamparc. Source:
http://www.lavenir.net/cnt/dmf2014 http://www.portzamparc.com/fr/pr
0131_00425958 ojects/la-rue-de-la-loi/

This helps to focus the exchanges with other stakeholders. In general, the context around
needs to be expressd in the way the project is connected to the rest of the city. The
distance to be represented around the project will depend on its scale.

Scale

The next criterion to take into account is the scale of the project. This means, the size of
the object of discussion when compared to its environment. Taking into account large scale

PU- Public page 76/ 163



ITEA 2 Call 8 | 13016 C3PO N ITEAZ
C3POWR2-D1_2-v03-revO1 PUFINAL oo

SOTA

projects the perimeter is in relation to a whole city or a large part o f it. On the contrary,
small scale projects are nearer to human size.

In the following image there are examples of possible objects of discussion classified from
a smaller to a larger scale.

network

Ome Citly
OD. . transportation
istrict
OStreet
OBuilding

oFurniture

or objects
design

Examples of possible objects

This factor has an important impact in the level of detail and the characteristics of the
representation for visualisation.

Phase

This chapter is about some guidelines that can help to adapt the visualization tools to the
phase of the project where the interaction with  other stakeholders occurs. In general, the
level and quality of information available will increase in the evolution of the project and
determine the kind of proposals or decisions to be made.

In the following tables the information with some examples or  characteristics of
representation that can be useful to choose visualization systems for each phase of the
project is represented.

In order to gather first impressions or ideas of which are the problems or what happens in a
location it is enough to work w ith maps of the existing situation. Wikimaps can be a good
tool for participation. They enable stakeholders to point out locations and post a comment
on them. Their input can be the report of a problem or the suggestion of a new location for
a solution (fo r example new bike parking spots.) This can be a starting point for further
spatial and content analysis.

PU- Public page 77/ 163



ITEA 2 Call 8 | 13016 C3PO

C3POWP2-D1_2-v03-rev01l-PU-FINAL

SOTA

oooooooooooooooooooooooooooooooooooooooooo

Framing and context definition phase

Description

Typical activities

Characteristics of

representation in
interaction with
stakeholders

Key project team is defining T Meetings  with  Just establish project
the project, first list of project Initiator, perimeter
stakeholders, high level owner, key project
constraints team
1 Desktop research
Stakeholder workshop to
list the first draft of
stakeholder needs, issues
and initiatives
Data gathering phase
Characteristics of
Description Typical activities representation in

interaction with
stakeholders

Obtain available data on
issues, needs, context:

i Open data
authorities
Data gathering and
processing
Measuring
Additional
measurements
through technology
(IoT)

Studies

Interviews

from

)l

= =

= =

One exampl e of

preference

surveysao.

Data gathering and
processing
Measuring
Interviews
Workshops
Broader
communication
Identify further
stakeholder, gather
input & issues, polls
etc.

=A =4 -8 =9

to

participation
It IS

a

Experts / professionals will
need realistic geometrical
data of the existing
situation to work on in
further phases.

First ideas approach do not
need on site

representation of

solutions.

Images of similar projects
of other parts of the world
can be used for discussion
to find out desires,

probl ems, pref

tool f
of pol |

onl ine
kind

pictures. A content analysis on this type of poll can help to figure out stakeholders first

feelings.
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street‘g‘seen About= Available Studies:  Login /Signuy

Manks for yniie v

Which street would you prefer to walk along? // Kterou ulici byste rad?ji 31i?

StreetSeen application - Ohio university . Printscreen. Source : http://streetseen.osu.edu/

GRADE EACH PHOTO OF PUBLIC SPACE NEEDED IN OVIEDO

Source: cityofarcata.org Source: City of Oviedo Source: City of Oviedo

49. Photo A
3 2 A 0 1 2 3

Visual Preference Survey of the city of Oviedo. Pr intscreen. Source:
https://www.surveymonkey.com/r/?sm=Rc7NnLG0Y9dIjk7kfzBLaw%3d%3d
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Analysis phase

Description

Typical activities

Characteristics of

representation in
intera ction with
stakeholders

Further analyzing and fine -
tuning data gathered;
checking assumptions.

Formalizing listing of legal
constraints

Formalizing listing of
objectives needs.

Formalizing stakeholder
maps, relations,
expectations, relations,
synergies, conflicts of
interest.

Content analysis.

Spatial analysis.

Cost analysis.

Visualization should help to
highlight different

densi

ties of the variables

of analysis in
superposition to the
spatial perimeter .

They
show

could be animated to
the evolution in time.

This phase is very important in order to focus the subject of discussion in urban project
proposals. Sometimes it is not necessary to build a whole new project of city, but to learn
more about what is already there and use it more, or use it differently. |  t is interesting to

cross informati

on about

data about physical reality in that place.

ol

i vi

ng

experiencebd

In terms of representation a color and / or a height scale system can be useful methods to

visualize densities and intensitie

s of quantitative data.

Here are some examples of data analysis relevant at this phase of the project:
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Physical reality:

Street Tree Locations
on the Island of
Manhattan

@KenSteif

Street Trees

Trans. Network (roads,
ferry routes, bike paths, etc.)

Locations of street trees in Manhattan as compiled by New York City's Department of Parks and Street Tree Density
Recreation and downloaded from NYC OpenData. *Tree heights as depicted in the image above (Low to High)
are not to scale. **Density is calculated as the number of street trees per quarter mile.

Street trees in Manhattan. Source :
http://urbangeographies.tumblr.com/post/69092836803/street  -trees-in-manhattan-
check-out-this-3d

Living experience:

Strava users running paths in Brussels. Stravalabs glob: Reattime talk in Singapur. Source:
heatmap- Printscreen. Source: http:/senseable.mit.edu/livesingapore/visualizations.ht
http://labs.strava.com/heatmap/#14/4.36780/50.82206 mi
/blue/run

One specific variable in analysis is time. It is interesting to understand how a site is used in

PU- Public page 81/ 163



ITEA 2 Call 8 | 13016 C°PO N 1TEAZ

C3PCWP2-D1_2-v03-rev01-PUFINAL 9

SOTA

different hours of the day along the week, or the impact of specific events. Even if video
animations are used sometimes to visualize big data ?, it is not possible to exchange with
stakeholders a document which is moving. It is better to keep some snapshots at relevant
hours. Otherwise, it is necessary a simulation tool which would measure the i mpact of a
proposal.

On the other hand there is a very useful system of spatially representing time: the isochrones

visualizations. These maps deform the geometrical information in proportion to travel time:

=S ==
('4’((;/! ——

Isochrones maps of Singapur. Source:http://xiaoji -chen.com/blog/2011/isochronic -singapore/.

2Forexample, seefcA 802y Q& {f 26 GNI} FFAO I NBF&d 5FGF +Aadz €t A&l G
https://www.youtube.com/watch?v=WYucZEaOvr8
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Ideas and alternative solutions phase
Characteristics of
o . L representation in
Description Typical activities T T
stakeholders
Experts (e.g. architects) 1 Workshops, idea Project is represented in
develop solutions & generation and idea  jts context . The level of
alternatives improvement with detail will depend on the
stakeholders phase of development of

the design process , and

Stakeholders can be
§ Virtual environments = the expected feedback

involved to _ to help idea from the stakeholders.
1 Create ideas for
solutions . . .
1 Evaluate & improve 1 Simulation If se\_/eral architects are
ideas for solutions workmg_ on b= Seme
1 Quantification of competition, each team
cost and other may have done a different
performan ce lecture of the site, so the
indicators (for radius of the context
example number of around the project may
new jobs, reduction need of adaptation.
in hours of traffic
jam) In order to integrate

feedback from
stakeholders the
visualization m ethod
should enable the
possibility of drawing,
manipulating, pointing out
comments or similar).
Nowadays printed
documents are used.

Communication and Evaluation phase

Characteristics of
representation in

Description Typical activities -
stakeholders
Developed proposals are ' Distributing For the moment available
presented to stakeholders mformgtlon and tools for representation do
e gathering feedback not enable to show
through different simulations of the project
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Characteristics of
_ : L representation in
Description Typical activities T ——
stakeholders
public for: media. impacts (traffic,
1 Informing, engaging environmental ad vantages,
1 Feedback 1 Social feedback on etc.).
1 Suggestions virtual environments
with mockups. Nowadays representation is
Feedback is evaluated, used to show new functions
impact 1 Interactive in its future locations, or
of proposed changes is simulation and to visualize_the volumes or
. impact Visualization. the aesthetics of the new
built forms.

o Qualitative, Quantitative,

Performance evaluation

Potential
impact

1 Workshops around
specific issues to
generate broad

solutions  and support for final

solutions.

are iterated to come to a

final

proposal supported by a

large

representations of the

stakeholders.

Communication of an urban or architectural project usually follows a progressive
explanation which addresses the following subjects:

.
(S +
Q ]
S| 2
a| 2
c| 2
S| T
=)
I
Q
=
=
o
S
<
PU - Public

©CoNoOkwNPE

Site analysis

Concept / metaphors / main ideas

Occupation of the terrain, relation between voids and built forms.
Volume: height, skyline changings, relation to the existing context
Fl ows, access, entriesé

Functional organization

Architectural language

Material choice / System of construction

Interior design
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Finalizing and Agreements phase
Characteristics of
o . L representation in
Description Typical activities T T
stakeholders
Final solution is: Decision making, voting. Final phaseos
q Selected to be realistic for
1 Elaborated & SalElbaEien i communlcatl_on with
engineered engineering, general public.
' Submitted for contracting _
approval authorities Final documents between
1 Contracted experts and professionals
must be clear,
geometrically accurate ,
and they need to support a
printed format .
Realization and Construction phase
Characteristics of
_ . L representation in
Description Typical activities T ———
stakeholders
Preparation works Issue, conflict, complaint Final documents between
(Phased) Construction = Management experts and professionals
works Solving issues arising with must be clear,
(Phased) commissioning and = above tools SOy CERIEE,
. and they need to support a
P printed format.
Management phase
Characteristics of
L . L representation in the
Description Typical activities nteraction with
stakeholders
Facilities management Issue, conflict, complaint For facilities management
Traffic management management the trend is to use a BIM
Solving issues arising with model.
above tools

In summary, these guidelines are used in further stages of the C PO project to evaluate how
the visualization methods proposed by the project partners can be integrated in the co -
design process.
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Context of visualization

Different visualization modes require usage of various tools (for example printing an image
versus creating a 3D model). Moreover, there could be different contexts for the
communication and exchange on urban projects. Visualization choice will clearly be
impacted depending on the communication language and the devices or tools available in

the context of visualization. It is also important to ad

devices or tools.

apt ergonomics and costs for new

The most common visualization contexts currently are:

Most typical visualization contexts

Characteristics of representation in the
interaction with stakeholders

Person to audience:

0 Public Exposition (public
survey to inhabitants)
o Private exposition

(professional jury)

Peer to peer
o0 Working team exchange

Person to object / to machine
o \Verification / Quality Control
organisms

0 Pressreleases

0 Online posts or applications

0 Media broadcasting

o Forum and social networks
PU- Public

Everyone in the meeting must see the same
images at the same time.

Nowadays projectors, and presentations are
used.

The exposition may be completed with
printed panels and physical models.
Audience is able to exchange about them in
groups.

Everyone in the meeting must see the same
images at the same time.

Nowadays printed documents are mostly
used (where it is possible to draw and write

comments). Sometimes projectors are also
used to show plans or 3D models in progress.

In order to integrate changes and feedback
in the collaboration process the visualization
method should enable the possibility of
manipulating the visualization and /or
integrate r emarks.

Some stakeholders may intervene by
distance in the project, just examining th e
documents produced. It is the case of the
administration when it delivers a building
permit.
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Most typical visualization contexts Characteristics of representation in the

interaction with stakeholders

debates Paper format is nowadays compulsory. Even
though some cities like Brussels have the
project of converting this issue in an online
procedure.

General public is usually informed by the
media in a one-way information
transmission. There are procedures to
complaint about the project to the public
administration.

Discussions around a project can also be held
in online spaces. Counter movements or
counter projects are sometimes published in
social networks and online spaces. A good
communication strategy can impact urban
projects.

Once all the previous items have been considered, it is possible to define characteristics of
the image that supportt he project objectives and integrate their production in the timeline
of the project.

Level of Detail (LOD)

The term oLevel of Detail 6 (LOD) is used to expl
preparing visualization for an urban or architectural pr oject.

The LOD should be adaptedto the scale of the project

0 Inlarge scale projects, LOD is low.
0 Big areas of the city and context around the urban project can be simplified to
white volumes with the shape and height of the buildings.
o Programming can be expressed by different puzzle -liked colored volumes.
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B3 Logements (8800m?)
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4] (9000m?)
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or
Activités économiques (11500 m?)
B} eureaux 13000m7)
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v

,‘?‘,’.N

Masterplan Val-Benoit Project. Liege. - BaumansDeffet, Architecture Alain Dirix, MSA -
Source: http://mww.valbenoit.be/frival -benoit

0 Streets can be expressed by axes or colored surfaces (no differ entiation
between car lanes and sidewalks).
o0 Flows, intensity, densities can be represented by a color or a thickness scale.

Malmo road system. - Space Syntax visualization. Source:
http://malmo.yimby.se/tag/space+syntax

o0 High densities of vegetation can be simplified to a green surface
o No presence of individual elements, furniture, singular vegetation
o No differentiation of materials

The nearer the project to the human scale, the higher the LOD (it tends to be realistic):
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o0 Gives information about the aest hetics of the project (colors, shape, textures,
and lighting) of buildings or public spaces.

0 Helps to illustrate the ambient and activities expected to happen around the
project (presence of people, vehicles, objects, animals)

Chirec Hospital (Brussels) - Assar Architectes. Source:
http://lwww.assar.com/en/projects/chirec -delta

On the other hand, LOD can also be adapted to the inputs and outputs expected on the
exchange with stakeholders , according to the phase of development of the project.
o At earlier stages it is easier to include o

be low, as discussion may turn around big principles, connections and
programming.

o Semantic information will be especially interesting for analyzing purposes. In
terms of visualization it will be a real step forward to include it as proposed in
point 4.3.

0 At later stages the possibilities of integrating changes decrease. LOD will be
appropriate to the objective. If it is aesthetic the LOD will be higher that if it
concerns volumes.

o The aim of the interaction wild/l progressive
point LOD will be high and the experience of visualization usually tends to
create a positive feeling in order to O0sel!]l
Point of view

The choice of the Point of View for the visualization depends on the objectives of the
interaction.

Aerial and axonometric point of view:

o ltis better for explaining relationships between different parts in a big scale
context
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o lItis also useful to explain programming, flows , big principles
0 Itis adequate for context analysis
o It gives better understanding about the object (for example a building)

ANFA EL BEIDA & JAWHARAT ANFA Proje¢iousing project in Casablanca - Assar Architects

Human point of view

o It gives information about the aesthetics of the project (colors, shape,
textures, and lighting) of buildings or public spaces.

o It helps to illustrate the ambient and activities expected to happen around the
project (presence of people, vehicles, objects, animals)

o Itis compulsory when communicating about interior design.

ANFA EL BEIDA & JAWHARAT ANFA Project. Housing project in CasablaneaAssar Architects
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Production

Production is more efficient if all the previous steps have been followed so the visualiza tion
is adapted to the subject of discussion.

Visualization is an important issue in urban projects. The way stakeholders give and receive
information may have a big impact on final results and decision making. New technologies
can offer a great opportuni ty to go deeper in city analysis and help to substantiate decisions,
engaging large groups of stakeholders, but they can also be used as an attractive
manipulation tool with no real effects on important challenges of urban life such as climate
change, traf fic jams, criminality rates, unemployment and other issues.
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4 Stakeholders in city co -design

4.1 ldentifying stakeholders

As any complex process city co-design requires identification and managing a number of
various groups of stakeholders involved. There are several approaches to determine the
stakeholders (Mathur et al, 2007). Some take more narrow approach and limit stakeholder
to those who have power and influence over the project. This is mainly driven by self -
interest and pragmatism, in order to limitthe influence of stakeholders. Others take a more
holistic, democratic approach and include anyone who claims to have an interest.

Taking a wider approach has more advantages than just being democratic or inclusive.
Consulting more stakeholders leads to acquiring more knowledge, allows learning socially
and not only technically, leads to projects that are better supported and have less conflicts.

There is a growing consensus in sustainable urban development to merge both approaches,
addressing both the need to consult broadly as well as with ones, who have power and
influence.

Typically a process of identifying stakeholders go esthrough steps of (1) establishing an initial
list with one or more focus groups, (2) completing this list with questionnaires or check lists
and (3) a snowballing technique. (Reed, 2009)

It is important to have a good list as outcome of the first two steps. The below framework
(amended from Mathur et al., 2007) to categorize stakeholders suggests a methodology to
include a wider group of legitimate stakeholders and have a good initial list.

Stakehol dersd categorization

Category Groups
Those affected by | Directly affected Users of the buildings
2 [Pl 2 ¢ of facilities

€ of spaces

Inhabitants, employees, students, visitors,
shop-owners & shoppers, etc.

Indirectly affected Local surrounding community members
General public
Associations, community based groups

Specific demographic groups

Those who affect Who determine the Authorities (local, regional, central area,
the project context urban planning)
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Category Groups
Government agencies (environment, etc.)
Banks, insurance companies
Directly involved in With financial stake
deh_vermg the 5 Client
project 0 Owner
0 Investor
0 Developer
Experts
0 Architect
0 Engineers
0 Utility & Public transportation
companies
Others who are / Environmental / social organizations

may be interested Politicians and elected officials, political

parties, municipalities, municipality
officials

Media
Researchers, experts
Interest groups, lobbies

Action groups, NGOs

Snowballing technique is a general research method used for growing the sample with the

help of previous respondent. I n order to compl e
believed to be an effective way of identifying the stakeholders (Ananda and Herath, 2003 ).

In snowballing, one ask the initial stakeholders who else might be stakeholders in the

project. It is important to use snowballing in combination with objective method like the

initial list shown above, in order to avoid social bias (the bias would be i n inviting only

stakeholders that are known in certain social circles, if the snowballing technique is only

used starting in those circles).

4.2 Stakeholder analysis and mapping

The stakeholder analysis and mapping process usually starts with mapping stakeholders in a
Power versus Interest grid (see Figure below). There are also alternatives - usually
stakeholders are mapped to two dimensions (importance/influence, impact/priority,
power/interest, readiness/power, support/opposition, constructive/destructive) - but the
power/influence is the most used.
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£=
[
Subljects Players

. Keep .‘.-:.l.'l-_,".:'-:.' Mongge Closely
=
=
=

Crowed Context Setters

Monitor (Minimal Effort) Keep Informed

Low

Low POWER High
Power versus Interest grid with common management approach

In a basic approach, stakeholder management approaches only differ based on this
segmentation (see typical approach mentioned for each segment in the Figure above)

In addition to this analysis, there are variations of add -on analysis processes (Bryson, 2004),
like for example a stakeholder influence analysis: mapping which stakeholders influence
others (indicated with arrows between the stakeholders on the power versus interest grid).

Another grid used is the participation -planning grid, mapping for each project phase how
different stakeholder groups will be managed or involved. Typically, five levels of
engagement are used:

O Inform (0We wiolrlmeldédep you i nf

0 Consult (oWe wild.l keep informed + | isten to
used)

0 Involve (0We will work with you to ensure yol
solutions + inform how your feedback influenced the decision)

0 Coll aboraten¢oWwWpowatke your advice to the maxi

0 Empower (O0OWe will i mplement what you deci deod)

For each major project phase, stakeholder groups are either not present at all, OR classified
in one of the above five level of engagement boxes.

The above stakeholder mapping and analysis techniques stay very general in terms of the
collaboration processes required, they also keep collaboration interaction limited to a small
number of stakeholders.

In the field of city planning and city design, there are  stakeholder interaction models that
map the stakeholder interactions in order to initiate collaboration with a wider group of
stakeholders (see figure below).
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Need for change, Gathering of data Ideas stage Finalizing stage Agreements
definition of
planning questions MATURITY OF DATA INCREASES
Jurldlal plannlng process in Finland
Plannlng initial [ Preliminary plan ! { Finalized plan
/ Vireilletulo / Kaavaluonnos | / Kaavaehdotus Sl
| ] asittely
| Actions and processes / what is being done?
* Cumulative . of Definktion of and = Juridical definition of » Political decisions
WO maeed | ol e dShert  mne
» recognition of needs » Information exchange « Open Innovation borders * Agreement documents
for update eXaksisuuntal . R and buliding rights etc « Court rulings
* collection of tedonkuliou * Political decisions
stakehoider Initiatives GIS <-> BIM « social GIS, » Sharing gains and costs
and ideas « BIM toimil tietoldhteend virtual environments * Impact assessment
» Colection of » Ei odellyta polittista * Impact assessment
stakeholder
and feedback
Stakeholders: Users, user experience, Interface:

* End user experience + Data providers * Landowners » Politicans » Polticians
= Update and Guality * Data gatherers * Residents * Authorities * Authorities
control of monitor data « Data producers * Athorities * Agreement * Agreoment parties
* Input and output of * “passers-by”* parties * Law courts
monitor data * Media « Bullding inspection

» Poiticians and other municipal

authorities
Requirements for interface

» llustrative » Intevoperable « Inmovative * Measuradle * Measurable
« Interoperadle « Easy to use * Ilustrative * Unambigous * Unambigous
» Easy to update « Easy 10 update » Visual » Explick * Explicit
. ise * Inspiring * Assessidie

oTruthful

* Generkc —_

Challenges and information needs in collaboration process of city planning (Excerpt from BIMCi ty

material 5th Feb 2015 - Anssi Savisalo- Finnish Consulting Group)

Co-design as an urban design process is focused on communication between different
stakeholders. These participants can be mapped in several levels of engagement and
decision-making power who will give their input in punctual moments or all over the project
(see figure below). In consequence, there will be a number of interactions which will need
of adapted solutions of visualization and representation.
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| | | | 3 STEP 1
S A |< E O |_ D E M A P Dec\de which stakeholders (from the stakeholder map) you want to involve in your process, when and how much. Place them on

e overview accordingly. If you already know how you want to involve them, add this as well.

FRAMING & IDEAS &

DATA COMMUNICATION FINALIZING & REALIZATION &
CONTEXT ANALYSIS ALTERNATIVE MANAGEMENT
DEFINITION SATERE - SOLUTIONS SEATATON FOREEMENTS CONTRUETION -

We will implement what you decide

“We will incorporate your advice to the moximum extent possible”

We will work with you to ensure your concerns are reflected in the solutions & inform how your feedback influenced the decision

We will keep you informed,listen to you & inform how your feedback was used”

"We will keep you informed

Example of interactions with dif ferent visualization needs depending on the phase of the project
and the level of participation of the stakeholders. Self  -created content based on stakeholders
maps developed in C3PO WP6 with Createlli and StudioDotts. Images by Assar Architects.

The approaches described above are mostly suited from a city point of view. However, more
and more citizens take the initiative to signal problems or opportunities in the public space,

or go even further and take action to improve it. This is an important trend to reckon with
in C3PO. The above mentioned stakeholder mapping techniques need to be developed taking
into account this new, bottom -up urban development approach (meaning not just collecting
the inputs from citizens, but also growing initiative fromthecit i zensd si de)

4.3 Stakeholder management software

Stakeholder management software exists in two main domains:

0 Specific stakeholder management software, focused to manage the stakeholders
for specific programs (like Darzin, Staketracker, Line Up, Stakeholder Circle). These
solutions are more geared to engage stakeholders (i.e. individuals/public,
landowners, and all manner of stakeholder groups) in different projects.

~

0 Applications for EHS (Environment, Health & Safety) and CSR (Corporate Social
Responsibility) / sustainability management (like Enablon, Intelex). In those
applications there is usually a module for stakeholder management. Usually these
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modules are oriented to companies/organizations and their relations with
customers and stakeholders/ people with in and outside the company.

Stakeholder Analysis functions

One of the main features of these programs is that they help to organize and process
stakeholder information in order to have better and more efficient relationships with them.

Main features:

Stakeholder listing. The stakeholders related to the project are shown in a list where one
can see information about them. It allows sorting the stakeholder list by key attributes.
0 Graphs. All the programs allow better visualizing stakeholder information throug h
different graphs. For example one could see how many people are positive,
negative or neutral about a certain proposition of the city council.

0 Maps. Programs allow better visualising stakeholders data through maps. One could
see for example where the p erson lives or see different types of maps to better
analyze certain urban area.

0 Filter/search data. Programs have filters making it easy to send out information to

targeted groups and carry out detailed analysis of the stakeholder engagement
data. For example: most of the people living in a neighborhood do not support a
project for reducing noise from the road nearby. To understand the reason for this
surprising opinion, one can filter the data of responses, which could reveal that
people living near the b locks do not like the appearance of the blocks.

Interesting differentiators:

[@]3

An analysis section where you can weigh the level of supportiveness,
receptiveness, power, urgency and proximity of the stakeholder and the overall
project.

0 Track all the changes in the stakeholder profile through the life of the project.

0 Having the possibility to view the objectives each stakeholder has in the project

Relations:
0 Relating stakeholders to other stakeholders and defining the relationship
0 Stakeholderscanberelated t o i nterests (i.e. the O6things:¢
interested in, or for example a river or a playground) or other stakeholders
0 Interests can be related to other interests and the relationship defined (e.g. an
important tree can be related to a playground)
0 Stakeholders are related to a relevant engagement process and to a Stakeholder

Manager (the person responsible for the relatio nship)

0 Relations between stakeholders can be mapped.

Stakeholder Communication

After you have a clear vision of your stakeholders, programs allow you to communicate with
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NT

them.

Main features:

0

(@]

O«

[@]3

(@]

Built-in communication system. From where you can inform your sta keholders

sending emails, natification, letters, reports or even make phone calls through your

stakeholder lists

Import/export Data. Most of the programs can import/export data to multiple
formats and some of them offer integration with other software sol utions. Also
programs can add data like emails, appointments from other software.

Tasks. If you want to involve the stakeholders there are programs where you can
allocate tasks to members in your team and you can also set deadlines for this
tasks and even monitor their progress to completion

Surveys/questions. If you want to consult your stakeholders, there are some other
programs that allow you to create feedback or submission forms

Reports. Most of the programs make standard and configurable reports turni ng the

gathered stakeholder data into useful information in order to better analyze this

i nformation or even to inform stakehol

make the reports but provides useful information (graphs, stakeholder mapping,
comments, feedback) to do it.

Interesting differentiators:

0

(@]

[@]3

Workflow, every stakeholder can be tracked through different types of workflow.

Reminders. Track commitments and complaints with automatic email notification
and reminders. (e. g. idbygaenaindaterydigeta et
notification)

Meetings have three actions, a pre -meeting distribution of the agenda and other
documents, the meeting itself and a post meeting with action items.

Issue and complaint management

Some other programs have specific modules to manage issues or complaints. You can see
different issues/complaints listed by priority, assign an issue manager, view the issue status:

opened/close or see the level of the issue.

Collaboration features

a

For collaboratively addressing issues there is one program (Line Up) that offers a

collaborative message centre, which allows stakeholders to work together using, logs,

processes and workflows.

Some other programs have integrated online engagement platforms (Staketracker) so that

the public can openly discuss topics based on interest in them. Finally, the information

entered is automatically passed through to the programs as the back -end database.
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5 Technologies and standards

5.1 Urban information

City co-design process and platform development requires a combination of various
technologies for urban data and information exchange, each of those have own standards.
These standards can be classified in two groups:

0 Technical standards, including syntax es and data models

0 Domain standards, including ontologies

5.1.1 Technical standards
The main syntaxes used in Web data interoperability are XML and JSON.

The main syntaxes used in Web data interoperability

Syntax Description

XML 0 Simple, flexible text format derived from SGML (ISO 8879).
0 Mostly used by Web services

ISON 0 Lightweight data -interchange format. It is easy for humans to

read and write. It is easy for machines to parse and generate.
0 Mostly used by restful API

A comparison between XML and JSON habeen made by Oracle. A summary is given below.
A comparison between XML and JSON

Features Comparison Comment
Simplicity JSON has a smaller grammar and maps XML can easily be used as
more directly onto the data structures. simply as JSON syntactically.

All  major programming
environments have robust
XML support.

Extensibility XML is extensible because it is a mark-
up language. JSON is not extensible
because it does not need to be. JSON is
not a document markup language, so it
is not necessary to define new tags or
attributes to represent data in it
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Features Comparison Comment
Interoperabi XML and JSON are open interoperability
lity standards
Exchange XML and JSON can be used as ar
Formats exchange format to enable users to
move their data between similar
applications
Structure XML and JSON provides a structure to
dat a. JSONOGs dat a
whereas XML is a tree.
Self- XML and JSON have this in common.
Describing
Data
Image XML documents can contain any | JSON does not have a
imaginable data type - from classical = <[CDATA[]]> feature, so it is
data like text and numbers, or @ not well suited to act as a
multimedia objects such as videos, to carrier of sounds or images or
active formats like Java applets or other large binary payloads.
ActiveX components. JSON is opimized for data.
Internationa XML and JSON both use Unicode.
lization
Adoptation XML is being widely adopted by the | JSON is just beginning to
computer industry become known. Its simplicity
and the ease of converting
XML to JSON make JSON
ultimately more adoptable.
The use of JSON is limited to
web client -server scenarios.
Within that domain it is
popular. Outside of that
domain XML completely
dominates
Namespace Only XML supports namespace.
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Validation XSD validation for XML; no validation for
JSON
Data model

RDFis a standard data model for data interchange on the Web. RDF is based on the idea of
identifying things using URIs, and describing resources in terms of simple properties and
property values. This enables RDF to represent simple statements about resources as a
graph of nodes and arcs representing the resources, and their properties and values (W3C).
RDF has several syntaxes (Turtle, N3, etc) and XML is one of those (known as RDF/XML).

Entity -Component model (Alatalo, 2011) is a common design in contemporary game
engines. It is utilized in the open source realXtend project (realXtend, 2015) which provides

a reference implementation for realtime collaborative 3D applications. On the abstract
level, a similar EC model is used also in Unity and other game engines. In the EC model
scenes or applications consist of entities which are not typed. Components are added to
entities to add arbitrary data: for example the position or the name of the entity. In
programming terms, the entities are aggregate s of componentsfiinstead of for example
inheriting properties from base classes. This data model is specified in
https://github.com/realXtend/tundra/wiki/Scene -and-EGModel. In addition, realXtend
specifies a set of components which are a domain standard for 3D scenes using this data
model. The realXtend Entity -Component model uses TXML format which has an XML syntax.

5.1.2 Domain standard

Several domain standards for exchanging urban information exist. Most of them are based
on XML. Each protocol describes a specific dimension of urban information (e.g., OGC -
geospatial and location standards by the Open GIS Consortium; aecXML- BIM information
which uses Industry Foundation Classes(IFCs), LandXML- a data structure widely used in
infrastructure planning which the IFC does not yet cover, etc.). Tentative ontologies have
also been developed in areas related to GIS/BIM applications. A selection of relevant
ontologies in this area is li sted in the table below.

A selection of ontologies in the areas related to GIS/BIM applications

S Name DEVES Description Owner Open
layer format
GIS DGN / CAD file formats | Microstation No

supported by
MicroStation Interactive
Graphics Design System
(IGDS) CALprograms
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Information Data

Name Description Owner Open
layer format

GIS DWG Binary Binary file format used = AutoCad No
for storing two - and
three - dimensional
design data and
metadata

GIS NCZz Binary Netcad file format Netcad No

GIS GML XML XML based open OGC Yes
standard (by OpenGIS)
for GIS data exchange
(vector formats) - OGC

GIS Esri Binary Proprietary binary and Esri No
metadataless ASCII
raster formats used by
Esri (raster format)

GIS GeoJSON JSON A lightweight format OGC Yes
based on JSON, used by
many open source GIS
packages

BIM IFC UML/X | Open standard for BIM | IFC Yes
ML developed by IFC

BIM aecXML XML Created by IFC to create  IFC No
a vendor-neutral means
to access data
generated by Building
Information Modeling

BIM LandXML | XML Non-proprietary oGC Yes
standard  for  data
exchange among the
land development, civil
engineering and
surveying communities

PU- Public page 102/ 163



ITEA 2 Call 8| 13016 C3PO
C3POWP2-D1_2-v03-rev01l-PU-FINAL

SOTA

NNNNNNNNNNNNNNNNN

ooooooooooooooooooooooooo

Information
layer

Name

Data
format

Description Owner

Open

GIS

GIS

BIM

Electricity
grid

BIM

PU- Public

GeoSPAR
QL

CityGML

Ontology
for BIM
Exchang
es

SmartGri
d
Ontology
(Lu,
2010)

IFC BIM

RDF

XML/U
ML

object -
based
file

Simple ontology for OGC OGC
standards literals and
topological

relationships developed

by OpenGIS (Perry &
Herring, 2012)

Unified 3D city model. = OGC
Common information

model for the
representation of 3D

urban objects defined in

UML: geometric and
topological model,
multipurpose  model,
multiscale model,
extensible

Formal building IFC
information  modeling
based on the IFC
definitions (Industry
Foundation Class)
(Venugopal, 2012)

Ontology of electricity
grids; currently used
especially for data
validation against the
ontology

ISO: open international = IFC
standard for BIM data

that is exchanged and
shared among software
applications used by the
various participants in a
building construction or

facility management
project

Yes

Yes

Yes
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llnformatlon Name Data Description Owner Open
ayer format
Urban OUPP: Ontology linked to Falquet Yes
planning Ontology CityGML; modeling of | etal, 2011
for urban planning projects
Urban including the
Planning communication
Process between the different
(Métral, stakeholders
2006)
Transportat OTN: OTN [Lorenz et. al, http://www. Yes
ion Ontology 2005] is extracted from pms.ifi.Imu.d
for Geographical Data Files = elrewerse -
Transpor (GDF) which is wgal/otn/OT
tation developed as a standard =~ N.owl
Network for storing geographical
data. OTN is used to
model  traffic  and
transportation
networks.
Application Tundra XML Definition of an realXtend.or Yes
Entity - application, for g
Compone example an end user
nt web service. May
model. include references both
TXML to geometry data (e.g.
CityGML) and
application specific

graphics and software
modules (similar to data
and script links in HTML)
(Alatalo, 2011)

W3C and OGC initiative

In January 2015, the W3C and the Open Geospatial Consortium (OGC) announced a new
collaboration (opengeospatial.org, 2015) to improve interoperability and integration of
spatial data on the Web. They are evaluating the use of Linked Data for managing the
complex evolution and integration of spatial data.
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