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Through the last decades, the development of technology was rapid. As a result, changes in a series of sectors of
human life have been observed. One of these sectors is spatial planning, where new applications contribute to-
wards its skillful application. Especially, in the sector of public participation in urban planning procedure, an urge
of motivation of the public is noted in order to participate as an active participant who collects data, creates maps,
suggests ideas and, finally, accepts or not a design proposal.

In that context, this research paper investigates how new technologies contribute in the promotion of com-
munity engagement in urban planning. In a parallel manner, this paper attempts to locate the effects that are
expected to have technologically advanced applications in participant planning in the local community. In order
to examine the above issues, an international literature review occurs and institutional guidelines towards this
sector are investigated, in European level. Furthermore, the investigation of case studies is utilized in order to
establish a guide of line practices and locate the effects that presented similar policies in societies that imple-
mented them. All the above contribute to an ex-ante evaluation of the application of such practices in Greece, in
order to find out how much usefulness will their integration provide to the procedures of spatial planning of the

country.

1. Introduction

Rational planning has been criticized during 1990s and 2000s, with
respect to its effectiveness and democratic nature. Its emergence in the
60s and 70s, according to Wassenhoven (2002), “was accompanied with
unfortunate claims of comprehensiveness and scientific objectivity”
(p-30) Indeed, through this systemic approach of planning, its imple-
mentation in strictly predetermined phases and the theoretical accep-
tance that all these elements that constitute the city must be examined in
unison, often mistaken predictions are formulated and therefore the
suggested interventions do not reflect the needs of the citizens of each
area (Georgala and Krommyda, 2015). According to Allmendinger
(2009), the prototype of comprehensive rational planning that prevailed
for at least 3 decades after 1950 (Aravantinos, 2007), was soon heavily
criticized for two more reasons: (a) the demand of a large quantity of
data, which often, were not utilized at the suggestion and (b) the con-
ventional participation of the public (Aravantinos, 2007; Georgala and
Krommyda, 2015). The above reasons, in collaboration with a series of
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economic, social, political and technological reasons (Creighton, 2005),
lead to the abandoning of that model and the transition towards the
model of strategic planning. The sentence of Hall (1996) is characteristic,
caricaturing this issue: “In 1955, the typical newly graduated planner was
at the drawing-board, producing a diagram of desired land uses; in 1965,
she or he was analyzing computer output of traffic patterns; in 1975, the
same person was talking late into the night with community groups, in an
attempt to organize against hostile forces in the world outside”.

The strategic planning did not completely replace rational planning,
rather, new practices came to complete the broader vision in reasoning
and practice of urban planning. These practices, according to Aravantinos
(2007), have a common characteristic that they allow the participation of
citizens in planning practice. Indeed, with the passing of the years, urban
planning embraces concepts that are mainly man-centered (Pouzouki-
dou, 2000). Bigger and bigger importance is given to inform the citizens
(Krommyda and Stratigea, 2017; Kaukalas et al., 2015; Kassios, 2002;
Vlastos, 1998) and their active participation in decision making, which is
considered a corner stone of democracy (Von Heland et al., 2015). Thus,
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the character of modern urban planning is more social than morpho-
logical (Prigou, 2016). According to Wilson et al. (2017), reinforcing
citizen voice in planning can bring in many advantages in local
communities.

However, even nowadays that an agenda about communicative and
collaborative planning theories developed academically for over 30 years
(Wilson et al., 2017), it is not easy to achieve high percentage of public
participation (Falco and Kleinhans, 2018; Miinster et al., 2017; Holman
and Rydin, 2012; Kyriakidis, 2012). The factors that support that fact are
the strictly determined procedures, where in countries like Greece, are
often typical ones (Bakogiannis et al., 2018a) and characterized by
immaturity (Bakogiannis et al., 2018b) because of lack in participatory
culture (Athanasopoulos and Stratigea, 2015), bureaucracy (Brabham,
2009), the rigid language (Wilson et al., 2017) and loss of public trust in
politicians and local authorities (Giering, 2011; Gadou and Qaazi, 2010).
Indeed, due to the fact that traditional participation techniques are
mainly used in the Greek planning system, like consultations, people and
mainly youngsters do not spend their time for participating in such
community meetings. According to a survey by the Transportation
Research Board, USA (2011 in BRT Planning Guide, n. r.), lack of time for
public participation consists of one of the main challenges that planners
should face. In most cases, they cannot understand the terminology or the
process and there is a strong belief that the amount of the potential in-
fluence of the public is quite small; thus they are unwilling to participate
in the process. Public cynicism and distrust of the process can arise and
building trust within the community is required. And while the nature of
procedures consists of an important parameter in order to urge citizens to
participate in planning, nevertheless, an obsession in non-digital partic-
ipation methods - often termed “traditional” (Wilson et al., 2017)- is
observed, despite the fact that there are many available modern tools of
community engagement (LeDantec et al., 2015). BRT Planning Guide, n.
r. 10.3 Challenges to Public Participation [Online] Available at: http
s://brtguide.itdp.org/branch/master/guide/public-participation/chall
enges-to-public-participation [Retrieved March 9, 2019].

In this research paper such tools are presented. Special emphasis is
given in specific practices that apply in the context of implementing
Sustainable Urban Mobility Plans, which demand a high level of partic-
ipation according to the Directions of the European Union (EU) (Bako-
giannis et al., 2018b). Such tools are related to the collection of citizens’
opinions through web-platforms as well as data by using crowdsourcing
applications.

The aim of the specific research is the creation of a guide of good
practices about the way smart applications for the promotion of partici-
patory planning process can be applied. This paper deals with suggestions
on how public participation could be enhanced towards the imple-
mentation of Development Plans and Sustainable Urban Mobility Plans
(SUMPs) that consist of challenging planning initiatives. SUMPs, in
combination with new Development Plans, aim to address transport
related problems in a more sustainable way (Papaioannou et al., 2016)
and thus, to improve the quality of life in Greek cities. Research questions
that are attempted to be answered are: In what degree the use of smart
applications helped the enhancement of participation and therefore the
improvement of social prosperity and development? How much satis-
faction can be drawn from such tools exclusively in the planning process?

2. Theory

The rise of Web 2.0 and social media through the last years has
significantly transformed the way people communicate with each other
(Miinster et al., 2017; Spil et al., 2017; Grenier and Kudo, 2016; Stratigea,
2015; Kubicek, 2010). This change concerns mainly the supplementary
function of communication through new technologies and, in contrast
with what utopians and distopians say, is not characterized solely from
positive or negative impacts, respectively (Wellman et al., 2001) (Well-
man et al., 2001). emphasized that “internet use increases the partici-
patory capital”. Indeed, the easy access to information gives the
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capability of better understanding space issues (Stratigea, 2015), and
therefore the maturation of social groups. New opportunities are un-
covered with the bloom of participatory planning through tools that
support e-Planning and e-Participation.

E-participation is more and more used since many tools have been
developed. Public Participation Geographic Information Systems (PPGIS)
offer the opportunity of e-participation of the public, by which use of
maps for the improvement of public's information as well as the collec-
tion of spatial data is done, with the public's contribution (Craig et al.,
2002; Papadopoulou and Giaoutzi, 2014; Somarakis and Stratigea,
2015). In that context, Volunteered Geographic Information (VGI)
(Goodchild, 2007) and croudsourcing (Surowiecki, 2004) come to the
fore. According to Goodchild (2007), VGI defines the user-generated
geospatial content that is produced to satisfy different human needs
like administration, commerce and economy as well as social
networking. VGI consists of a version of crowdsourcing, according to
Goodchild and Li (2012), since in most cases, has taken the form of
georeferenced point- and line- based data accompanied by short oral
descriptions, photographs or video (Coleman et al., 2009). In crowd-
sourcing applications, the crowd is the collective of users who participate
in the problem-solving process. According to Surowiecki (2004), “under
the right circumstances, groups are remarkably intelligent, and are often
smarter than the smartest people in them”.

In Europe, such practices are more and more used during the last
years (Bakogiannis et al., 2018b; Schweizer et al., 2011). In urban
planning level, through participatory tools, it is easier to analyze the
current situation of urban areas in different scales and sectors as well as
to propose a design plan in the city and neighborhood level or even in the
one of a specific urban space.

In order to collect environmental information that can be used in the
analysis of the current situation of urban areas, applications like HackAir
have been developed (Moumtzidou et al., 2016). This specific application
consists of an open platform that collects air quality data from various
sources including official open sources and citizens (sky-depicting photos
and low-cost sensing devices that people build on their own) (Kosmidis
etal., 2018). Apart from its contribution to better reading the problems of
urban areas, the use of the application as well as the development of the
appropriate data base are expected to contribute to the environmental
awareness of people to easily set up air quality monitoring networks and
engage in planning procedure in an active way (Satsiou et al., 2016).
Proportionate projects are completed in numerous cities around the
world, as noted by Moumtzidou et al. (2016), with characteristic exam-
ples the Amsterdam Smart Citizens Lab, AirTrick and CITI_ SENSE.

Another environmental parameter recorded during urban planning
process is that of noise. Given the fact that only large cities are obliged to
monitor noise by creating noise maps, crowdsourced noise mapping
consists another alternative. Aletta et al. (2016), Margaitis et al. (2015),
Podor et al. (2015), Podor and Révész (2014) and Garcia-Marti et al.
(2014) argue that it is fundamental to use data derived from crowd-
sensing and crowdsourcing for monitoring noise levels.

The following table presents the role of natural factors in planning.
Lein, (2003), Nieuwenhusijsen, (2016).

Common tools are often used for data collection regarding traffic
loads and land uses. Data originated from “GoogleMaps” and “Open-
StreetMap” platforms contribute to the calculation of traffic as well as the
development of land uses, correspondingly. In some cases, “Open-
StreetMap” platform, except from mapping land uses, it also presents
data of special interest like urban equipment (lighting pillars, benches,
traffic lights, wheelchair ramps, etc) and meta-data regarding the char-
acteristics of buildings in each study area (Basiouka et al., 2015).

Beyond, however, the information collection tools, another type of
web-platform has been developed in order for citizens and urban plan-
ners to discuss about the future of the city. Such an example is Nex-
thamburg which was kicked off in 2009 (Anastasiou, 2015) and is an
independent citizen-based think-tank initiative. A similar web-platform
is CoUrbanize which was used in many American cities in order for
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stakeholders, associations, businesses and investors to express their ideas
on projects, promoted in these cities (Siangliulue et al., 2016).

Experience gained from the examples presented above, reveals that
the use of innovative participation tools can make easier the communi-
cation between decision makers and citizens in order to produce suc-
cessful urban spaces. Citizens actively participated at the cases presented
in the research papers presented above, resulting to reduced time and
cost of the urban planning procedure.

Based on the above, the next unit examines two case studies in
Greece, where such participatory tools were used in the context of
completing Sustainable Urban Mobility Plans (SUMPs).

3. Experimental

The case studies research are the Municipalities of Kallithea and
Kozani in Greece. It should be noted that this research is not approved by
a relative ethical committee because there was not such a committee at
the time the research was conducted. The Case studies Research: The
Municipalities of Kallithea and Kozani in Greece was conducted in 2017,
while ethics committees in Greece were set up by law in 2018 (Law
4521/2018 published in Official Government Gazette issue A38 date
02.03.2018, articles 21, 22, 26).
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However we feel the obligation to declare that the Case studies
Research respected totally human rights, autonomy of participants, their
personal data as well as the need to preserve natural and cultural envi-
ronment. Also, the researchers respected every principle of research
integrity and they kept all the criteria of good scientific practice.

Fig. 1 presents a location map of Greece modified in such a way to
show (approximately) the location of Kozani and Kallithea. Kallithea is
part of the Athens Metropolitan area. It is located in the interim between
Athens and Piraeus and according to the last census, the resident popu-
lation accounts for 100,641 inhabitants and is the most densely popu-
lated municipality of Greece. Kozani is located in the Region of West
Macedonia, Greece and its population is 41.066 residents (2011 census).

Generally.

With local government activities, local economic development is
advancing faster as investments accumulate and external economies are
created that transform the local and wider market.

Additionally a Municipality, through a healthy and properly designed
development policy may achieve elevation of social, cultural, even
though educational level of its citizens as they come in touch with new
ideas, new standards are being created, new life trends and the citizens
themselves take personal initiatives.

Particularly today the role that Municipalities are asked to play has

Fig. 1. Location map of Greece. A modification has been added (only in this paper) to the original map in order to show (approximately) the location of Kozani and
Kallithea. Please refer to: https://commons.wikimedia.org/wiki/File:Greece location_map.svg#filelinks (licence to copy, distribute and/or modify this document is

provided in the above link).
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major importance. Economic, political and technological developments
have to the internationalization of society and the economy, and the
strengthening of local communities. According to the above the basic
policy axes of Greek Local Administration should be:

e Quality of life — Offer of new services which will improve the standard
of living of citizens.

e Protection and improvement of the environment, both natural and
urban.

e Emphasis on education, continuing training and technology as new
demands emerge that change Municipalities' priorities and capabil-
ities to provide services.

e Creation of the necessary social infrastructure and building of a social
network which will actually cover the basic needs of citizen.

e Turning to healthy entrepreneurship activity and implementation of
investments with utilization of local resources and offering services
that private sector refuses to provide creating thus, new jobs (Deli-
theou, 2018).

3.1. Study area

The case studies selected are two municipalities for which there is an
on-going SUMP process. This criterion has been assessed as important
because such a plan is a planning tool that it: (a) is promoted by the
European Union (EU) and there are increased interest rates on local
bodies to implement it, (b) must be implemented through participatory
processes during various stages of its implementation, (c) aims to develop
sustainable, economic, compact and sociable urban areas.

One more criterion used, is that of the location of the municipalities.
The use of two municipalities with different characteristics would
contribute to the extraction of different conclusions for each one of them.
Thus, a municipality that lies in the metropolitan complex of Athens and
one provincial municipality were chosen. Beyond the differences
observed in residential network level as well as spatial interactions with
close regions, a differentiation in the density and structure of the popu-
lation is observed, since the municipality of Kallithea is urban while the
municipality of Kozani includes urban as well as peri-urban areas.

3.2. Methodology

In the context of SUMPs’ implementation for the two mentioned
municipalities by the Sustainable Mobility Unit of the National Technical
University of Athens, a combined participatory planning methodology
was used in two main phases of the planning process: (a) analytical stage,
where reading of problems and opportunities of the area is attempted as
well as data collection and evaluation are demanded (b) proposal stage,
where spatial imprint of the vision of decision makers is done as well as
specific solutions that satisfy, above all, the residents are demanded.

Thus, in the first stage, residents were asked to contribute in the
collection of environmental data and more specifically noise data with
the use of their smartphones. In the second stage, the research team asked
the residents to present their ideas based on problems they observed in
their area. The collected information was hanged up in a web-plarform
where each citizen could present his/her idea in a text or image and
determine the intervention point on the map. The qualitative information
gathered, was quantified through word clouds method (Bakogiannis
et al., 2018¢) and evaluated in order to ascertain the needs and desires of
residents. It should be noticed that the word cloud diagrams were
generated through the wordclouds.com website (https://www.wordcl
ouds.com/).

The way in which the above procedures were implemented, the time
needed, the interest of public as well as the information gathered, allow
the extraction of conclusions regarding their application in Greek reality.
Through the above process, the answer of research questions and the
setting up of a catalogue of participatory processes good practices for the
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implementation of SUMPs are attempted.
3.3. Results

On the first step, volunteers used their smartphones in order to collect
data. The volunteers participated in the research upon invitation and
they had no hearing or vision problems. Due to the fact that the research
took place in both of the cities was a pilot one, a small number of vol-
unteers were invited. 7 citizens in the Municipality of Kallithea and 3
volunteers in the Municipality of Kozani. The data collection was carried
out with the help of volunteers (crowdousrcing), who used their smart-
phones. On the subject of the profile of volunteers participated in the
research in Kallithea, four men and three women (total seven in-
dividuals), with an average age of 36.7 years, participated in the study.
Four of them (57%) are working in the private sector, two are retired
(29%) and one is student (14%). Four of them (57%) have grown up in
Kallithea and currently reside in the area. Two volunteers (29%) have
grown up in Kallithea and currently reside in adjacent municipalities.
However, they are visiting Kallithea for personal or professional reasons,
on a regular basis (3—4 times a week). Only one volunteer has not grown
up in Kallithea and resides outside of the study area. Finally, in regards of
the educational attainment of the volunteers, 43% hold master's degrees,
43% are graduates from a university faculty, while 14% attends a degree
on a university faculty. In Kozani, three young volunteers (2 women and
one man) participated in the research. The volunteers participated in the
research, upon invitation, and they had no hearing or vision problems.

The data collection process took place through a systematic sampling.
Sampling points were selected using a 200 x 200 m. grid of points.
Volunteers were asked to regularly collect information about crossing
places at specific times within the day (morning, afternoon and evening).
Then, they had to upload the information in an open-source app (OSM or
MyMaps) in order to be available online. This data-set was used in order
for the research team to create noise maps (Fig. 2) by using GIS software.

Results seemed reliable enough to draw conclusions about the exist-
ing situation in both cases. Indeed there was a correlation of noise values
with the road axes and the traffic they serve. On the contrary lower
values were observed in areas where building density is smaller and the
number of trees larger. In parallel a correlation was made between land
use and noise levels and it was found that in residence areas, noise levels
are lower than those in central areas. However there were land uses
(Hospitals for example) that were situated in areas more annoying than
they should be.

This fact in combination with the matter of school integration in the
city was examined in order to reduce problems. However, research
constraints, such as data capture failure (recording at ground level rather
than the projected height of 4 m, recording on a main road and some-
times at a certain distance, recording for a short period of time), were
evaluated. Consequently, although some particularly large values were
recorded at both cities it does not mean that people are actually exposed
to them.

An important element in both case studies is that volunteers have
positively evaluated the training (whenever it was needed), they had and
the recording procedure. In their evaluation, which was conducted
through an interview with the participants, most of them stated that they
would be interested to participate in similar future efforts. However, it
was made clear that they would prefer data collection not to be con-
ducted with a systematic way, which means by measuring at specific city
spots which were defined during meeting between volunteers and re-
searchers (Fig. 2), but based on their daily programme. Among the mo-
tivations that prompted them to accept to participate in the procedure
they included their interest for the improvement of their city's image
(sense of belonging), the development of individual skills and the gain of
new knowledge, exploitation of their free time for community's gain and
meeting other people (socialization) (see Table 1).

In the second stage, it was asked from citizens to contribute to the city
planning using a web — platform which was developed for each city
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Fig. 2. Specifying of spots of systematic sampling, that they were the basis for the organization of information collection with crowdsensing/crowdsourcing tools. The
panel on the left presents noise spots at municipality of Kallithea and the panel on the right presents noise spots at municipality of Kozani.

(Fig. 3). By this way, citizens as they were directly cognizant of their
problems and needs suggest solutions at specific areas or spots on the
map. The nature of the specific tool allows understanding of the city,
contributing to analytic procedure, and in parallel inspires study group
with ideas acceptable by local community. 93 citizens participated in
Kallithea case study and 78 in Kozani (Table 2). Apart from the ideas they
stated using verbal descriptions and images, they had the opportunity to
interact with other users voting for some other idea that had been
recorded. By this way the best ideas were highlighted, something that
acted as a motivation both moral and material, since citizens who had the
idea would accept rewards for their participation.

The conclusions from the ideas that were uploaded on platforms focus
not only on the relation between drivers and pedestrians with public
spaces but on the relation between drivers and walkers as well. Addi-
tionally the existed infrastructure is evaluated and solutions are being
suggested for the improvement of mobility for everyone in an economic
way.

Table 3 presents citizens’ ideas categorized based on the categoriza-
tion way chosen by them. It is obvious that the defense of the pedestrian
movement was the core of ideas in municipality of Kallithea and the
management of urban traffic in the municipality of Kozani. Although
bicycle was not at the centre of ideas group of citizens through word
clouds analysis which was conducted with data the phrases citizens
wrote, it was found that bicycle was the most common word in given
suggestions. Other words that were presented often in citizens ideas are
“green spaces”, “schools”, “traffic” and “parking” as shown in Fig. 4.

The above conclusions show that participants’ interest, apart from the
public area turns to the proper functioning of specific land use, such as
schools. This matter was set for discussion during crowdsourced noise
mapping procedure, involving both study group and volunteers partici-
pated in the procedure. It was found that many ideas focus at the safety of
students; travelling from and towards their schools, while there are many
who point the need to enhance walkability and bikeability, which are
measures of how friendly an area is to walking and cycling.

Table 1
The role of natural factors in planning.

Green spaces-Natural vegatation

Water surfaces-Hydrology-Soils

Sensitive habitatas

Air pollution

Noise pollution

Environmental sensitive areas
Geomorphology/Geology and Topography
Climate

Hazards

O 0N U WN -

These findings are proportionate to a questionnaire survey which was
conducted in both cities. The basic advantage of the questionnaire survey
over the web platform is that it provides the possibility of participation to
a larger number of population, since, even today the elderly have limited
contact to new technologies. However, questionnaires often considered
exclusively as a method of information collection and not a participation
tool (Stratigea, 2015). However, even if this issue is overlooked and
questionnaires are considered as participation tools, the disadvantage of
people's participation through web — platform in relation with ques-
tionnaire survey, is short - termed considering that population's abilities
in new technologies increase as time passes. This observation in combi-
nation with the increased use of digital media suggests that people's
participation in such digital consultations will be increased in next
applications.

Another disadvantage of the method is that no information can be
obtained about the behavior of citizens, both pedestrians and drivers.
Even though the specific information can be generated through ques-
tionnaire survey there is a possibility of questioning the results and the
most reliable way is observation (visual research), which however is not
feasible to be implemented in all cases for all the cities.

Besides, the purpose of such web-platforms is primarily to involve the
public in the proposed design, not the collection of information, which is
more appropriate for the interview, questionnaire and observation
methods. In both cases the suggested interventions based on the ideas put
forward. Planning focused on promotion of bicycle and giving of public
places for pedestrians' movement and stand. Smart solutions suggested
by citizens such as design of colourful an 3D crossings and the planting of
terraces are ideas that, although they are not applied in the context of
SUMPs, are nevertheless stored in the ideas tank for future application by
either a public or private entity. The fact that residents' and researchers’
ideas are the same makes much more possible for these suggested in-
terventions to be accepted.

Therefore the transition from the existed to the suggested is expected
to be easier, having in mind the reactions encountered during decision
making regarding creating sidewalks (pedestrianization) or limiting
parking areas with typical examples of interventions at Voucourestiou
and Ermou strs. in Athens (Anon, 1996).

Finally, crowdsourcing methods application creates a precedent for
reuse of the method. This time land use could be designed in order to
observe a phenomenon and the function of the result as a marker. Thus,
in the case of noise mapping, the development of volunteer groups that
will contribute to the collection and publication of such information will
contribute to the continuous monitoring of the phenomenon at city level.
It will also give a chance of evaluation of interventions that will be
implemented to produce measurable results and to encourage other
municipalities to adopt corresponding practices.
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Fig. 3. Crowdsourcing platforms developed in order for citizens to submit their ideas about the future of their cities.

Table 2
Data related to users participated in the crowdsourcing process.
Kallithea Kozani
Number of Users 93 78
Number of Ideas 41 42
Number of interactions® 221 121

2 Interactions were quantified electronically through the platform.

Table 3
Most common phrases and words in the word clouds developed.

Kallithea (%) Kozani (%)

Urban mobility management 15.0 20.0
Traffic Improvement 6.0 11.0
Urban green spaces 18.0 6.0
Walking 29.0 6.0
Cycling 11.0 0.0
Parking Policy 3.0 9.0
Interventions in Public Spaces 6.0 6.0
Public Transport 3.0 18.0
Accessibility 6.0 18.0
Other 3.0 6.0
Total 100 100

4. Conclusions

This paper approaches whether technologically innovative applica-
tions can contribute in promoting participatory city planning. On the
occasion of the implementation of SUMPs in the Greek territory, two
municipalities (Kallithea and Kozani) were selected to be considered as
case studies. In both cities, a mix of traditional and innovative tools was
used. Indeed, for data collection were used questionnaire survey, in-
terviews and the observation by the researchers of the SMU of the NTUA
and also crowdsourcing techniques for noisemapping, air quality moni-
toring and traffic volumes monitoring. Correspondingly, citizens were
expressed both through web-platforms and traditional consultations.

This paper focused on a procedure of collectable environmental data
(noise recording) and the collection of ideas through web-platforms.
Taking into account the way SUMP was implemented in both cities,
people's participation and the results that were recorded, the following
conclusions can be drown:

e Participation in planning procedure is something that citizens wish.
The degree of their participation is related with the degree of freedom
they are given. Thus, their participation from their residence or work

and for a small time period increases the possibility of being actively
involved. In that framework and in this phase there is larger number
of participants in web-platforms where citizens are asked to present
their idea shortly than in case of collection data through
crowdsourcing.
Data collection through crowdsourcing is being conducted correctly
when a large number of volunteers participate in the survey. By this
way volunteers are not asked to modify their daily routine but within
this framework they collect the additional information. In the case of
the studied cities, recording of noise levels was conducted by volun-
teers at a pilot level in order to determine the degree of their famil-
iarity with the specific technique and their interest for participation in
similar actions. For a more satisfying collection of accurate data,
people's information is required in order to increase the use of the
specific applications without suspicion.

Data collection is a less interesting procedure in relation with the

statement of suggestions. Citizens who face a specific problem, which

they know well wish its immediate mitigation in the most desirable
way for them. As a result, their sense of satisfaction increases and so
does the sense of offer to the community.

e The main disadvantage of the application of crowdsourcing methods
in Greece is the small degree of citizens' participation. This does not
concern only crowdsourcing techniques but generally the participa-
tion in city planning. The experience shows that citizens who
participate in corresponding traditional consultations are either rep-
resentatives of agencies or they are affected by the plans. In the case
of presented web-platforms residents contributed substantially by
depositing their views on a map. Even though the number of people
who participated was not very big, in pilot level it was satisfactory to
draw conclusions. Thus, it is concluded that this innovative partici-
pation method was successfully implemented both quantitatively and
qualitatively.

e For the improvement of citizens' communication method with
research groups through web-platforms is believed that in the future
should be paid attention to the following: (a) development of a
complete profile of the participant where some specific personal in-
formation such as education and age will be recorded. (b) connection
of platform with social media and GoogleMaps or OSM will allow
better public information and suggestions, (c) interaction with citi-
zens in order to have evaluation of the procedure and provide feed-
back regarding whether their ideas were heard in planning and
implementation level.



V. Delitheou et al.

. palites net\ Wy
) . rebener.mon
poly cal pgrading

::; " PﬂédCStrlanu\\“\‘ehxdes et
planti

g especially,
(re.mon trn“‘“‘“ -

T

-~.-zcampus .\nm

& disabilities
oS gsldewalks,._
é%g,,_mcrcatwg [ routes greenery.cz
."ﬁ'dia?) & g‘wa' e & ) streegéts
- o = 7 A 'S

vent es(D1 spaces ; i ;
et SC PQQ Sarto\ g
b“* e OTTACeS ll. ACCesSsS =~ N T/ )
;L\xkl ‘6 ) S -
s(vhool 2% s & A
; % A Iﬂ()billlt\'
together ‘Z. ¥ ™= ol - ons ¢ « Tequce -
org.mm-’f) * peopie EXIENSION g2 b‘l T ld (g
soall A g2
hy \}\;\IJ\! ‘ 1 g C ]‘l 1 I Cl I CI]
‘;:s:x)a‘:\?d;: I6ca nspace nan i
however movement * 1M g transport
‘“‘?:‘f':“f‘};ﬁ:?é}i,‘,;',f.g‘,,g;:} d g

Municipality of Kallithea

20 most frequent words (Kallithea)

2
10
8
6
0
‘\ &

6-

&

R -4 & & &
’bc o \\"3
‘¢<, ’b\‘a 3

o\ & HL@ & ¥« & & &
B

6“

Heliyon 5 (2019) e01672

73 ‘““\"(\, ! dbquos ,:c,w

\‘“m,_ ot \.,...........“
Tall p® \ <xde\\a)ll‘?‘ -~
ble = ‘Iuar'{.‘;‘—f' =

: alsgxsdblhlastktel roads,

](Yleld

g improving a2 .
=7 access%lgml‘lty
L "“‘b:;;i:az
"'a'"..
\\'ll l\m -”. r;m;\"

t,g\gest ty
centerasgpupils==
/ e

category
aie'a' i

electric steachers

f‘“’fhﬁ“‘“destrlan

brary municipal actions “~

g e
oanal ¥ mpevad

pesiens

Municipality of Kozani

20 most frequent words (Kozani)

1
10
8
6
4
z Hin
0
(‘ o v\ I 4
va‘d 'a“ Q’y&\@\% 'Scerq:f) \€ & w’" g,@ \\* G'Q\o“v "ée & °Q 9’
& ¢ S €

. &

Fig. 4. Word cloud analysis, based on the ideas proposed by the citizens of Kallithea and Kozani through web-platforms. word cloud analysis logo.

Declarations
Author contribution statement

Vassiliki Delitheou: Contributed reagents, materials, analysis tools or
data; Wrote the paper.

Efthimios Bakogiannis: Performed the experiments; Analyzed and
interpreted the data; Contributed reagents, materials, analysis tools or
data; Wrote the paper.

Charalampos Kyriakidis: Conceived and designed the experiments;
Performed the experiments; Analyzed and interpreted the data.

Funding statement

This research did not receive any specific grant from funding agencies
in the public, commercial, or not-for-profit sectors.

Competing interest statement

The authors declare no conflict of interest.

Additional information

No additional information is available for this paper.

References

Anon, 1996. People React in Pedestrianization [Online] Available at: https://www.rizosp
astis.gr/story.do?id=3666026. Retrieved March 12, 2019.

Athanasopoulos, K., Stratigea, A., 2015. Public participation in decision making process
and the new legal framework for spatial and environmental planning. In: 4th National
Conference on Planning and Regional Development, Volos, Greece, pp. 24-27.
September 2015.

Aletta, F., Masullo, M., Maffei, L., et al., 2016. The effect of vision on the perception of the
noise produced by a chiller in a common living environment. Noise Control Eng. J. 64
(3), 363-378.

Allmendinger, P., 2009. Planning Theory. Palgrave MacMillan, Basingstoke.

Anastasiou, 1., 2015. Civic Engagement and Participatory City-Making — A Fly-Trough
towards Systemic Change. Digital Cities 9-Hackable Cities: from Subversive City
Making to Systemic Change [Online] Available at:. In: 7th International Conference
on Communities and Technologies, Limerick, Ireland, June. Retrieved 3 July 2017.
https://eprints.qut.edu.au/101281/.

Aravantinos, A.J., 2007. Urban Planning for the Sustainable Development of Urban Space.
Symmetria Publishing, Athens.

Bakogiannis, E., Kyriakidis, C., Kourmpa, E., Siolas, A., 2018a. The function of urban
public spaces in medium size cities in Greece. fist evaluation for Chalkida, Greece. In:
8th International Conference on Hummanities, Psychology and Social Sciences,
Munich, Germany, pp. 19-21. October 2018.

Bakogiannis, E., Siti, M., Kyriakidis, C., Christodoulopoulou, G., Vassi, A., 2018b.
Enhancing public engagement through inclusive tools and technologies for SUMPs.
Methodology development for the city of Rethymno. In: Stratigea, A., Kavroudakis, D
(Eds.), Mediterranean Cities and Island Communities. Smart, Sustainable, Inclusive
and Resilient. Springer, Cham, pp. 237-255. Retrieved at: http://link-springer-com
-s.vpn.whu.edu.cn:9440/chapter/10.1007/978-3-319-99444-4_10.

Bakogiannis, E., Kyriakidis, C., Siti, M., Iliadis, F., 2018c. Investigating the desires of the
public with sentiment analysis in the context of implementation of sustainable urban
mobility plans (SUMPs). In: 3rd Smart Blue Cities Conference, Larnaca, Cypus, 4-6
October 2018.


https://www.rizospastis.gr/story.do?id&equals;3666026
https://www.rizospastis.gr/story.do?id&equals;3666026
https://www.rizospastis.gr/story.do?id&equals;3666026
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref2
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref2
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref2
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref2
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref2
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref3
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref3
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref3
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref3
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref4
https://eprints.qut.edu.au/101281/
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref6
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref6
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref8
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref8
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref8
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref8
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref8
http://link-springer-com-s.vpn.whu.edu.cn:9440/chapter/10.1007/978-3-319-99444-4_10
http://link-springer-com-s.vpn.whu.edu.cn:9440/chapter/10.1007/978-3-319-99444-4_10
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref10
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref10
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref10
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref10

V. Delitheou et al.

Basiouka, S., Potsiou, C., Bakogiannis, E., 2015. OpenStreetMap for cadastral purposes: an
application using VGI for official processes in urban areas. Surv. Rev. 47 (344),
333-341.

Brabham, D., 2009. Crowdourcing the public participation process for planning projects.
Plann. Theor. 8 (3), 242-262.

BRT Planning Guide, . 10.3 Challenges to Public Participation, [Online] Available at: http
s://brtguide.itdp.org/branch/master/guide/public-participation/challenges-to-publ
ic-participation [Retrieved March 9, 2019].n.r.

Coleman, D., Geogriadou, Y., Labonte, J., 2009. Volunteered Geographic Information: the
nature and motivation of producers. Int. J. Spatial Data Infrastruct. Res. 4, 332-358.

Craig, W., Harris, T., Weiner, D., 2002. Community Participation and Geographic
Infromation Systems. Taylor and Francis, London.

Creighton, J., 2005. The Public Participation Handbook-Making Better Decisions through
Citizen’s Involvement. John Wiley and Sons, San Francisco. Retrieved at: https://
smartnet.niua.org/sites/default/files/resources/Public%20Participation%20Han
dbook.pdf.

Delitheou, V., 2018. Institutional Framework of Regional Development Papazisis, p. 131
and next.

Falco, E., Kleinhans, R., 2018. Beyond technology: identifying local government
challenges for using digital platforms for citizen engagement. Int. J. Inf. Manag. 40,
17-20.

Gadou, H., Qaazi, A.M.A., 2010. Public participation and the use of immersive virtual
reality. The Fifth eServices Symposium of the Eastern Province. Al-Khubar, 22-24
March 2010. Retrieved at: https://www.academia.edu/22490908/Proceedings_of_
the_5th_eServices_Symposium_in_the Eastern_Province_Comprehensive_eServices_
Successes_and_Challenges_Arabic_and_English_Text.

Garcia-Marti, I., Torres-Sospedra, J., Rodriguez-Pupo, L.E., 2014. A comparative study on
VGI and professional noise data. In: Huerta, J., Schande, S., Granell, C. (Eds.),
Connecting a Digital Europe through Location and Place. Proceedings of the AGILE
2014 International Conference on Geographic Information Science, Castellon, 3-6
June 2014. Retrieved at: http://repositori.uji.es/xmlui/bitstream/handle/10234/
98489/01agile2014_107.pdf?sequence=1&isAllowed=y.

Granier, B., Kudo, H., 2016. How are citizens involved in smart cities? Analysing citizen
participation in Japanese “Smart Communities”. Inf. Policy 21 (1), 61-76.

Georgali, E., Krommyda, V., 2015. The theories of chaos and complexity in spatial
planning. In: 4th Pan-Hellenic Conference on Urban Planning and Regional
Development. Volos, Greece. September 2015. Retrieved at: https://www.research
gate.net/publication/282362584 _Oi_theories_tou_chaous_kai_tes_polyplokotetas_st
o_schediasmo_tou_chorou.

Giering, G., 2011. Public Participation Strategies for Transit. Howard/Stein Hudson
Associates, Inc, New York.

Goodchild, M., 2007. Citizens as sensors: the world of volunteered geography. Geo J. 69,
211-221.

Goodchild, M.F,, Li, L., 2012. Assuring the quality of volunteered geographic information:
the nature and motivation of producers. Int. J. Spatial Data Infrastrut. Res. 4 (1),
332-358.

Hall, P., 1996. Cities for Tomorrow. Blackwell, Oxford. Retrieved at: https://lib.ugent.be
/catalog/rug01:000445476.

Holman, N., Rydin, Y., 2012. What can social capital tell us about planning under
localism? Local Gov. Stud. 39 (1), 71-88.

Kassios, K., 2002. Environmental Impacts from Projects and Programs — Special Funds.
NTUA Publishing, Athens.

Kaukalas, G., Vitopoulou, A., Gemenetzi, G., Giannakou, A., Tasopoulou, A., 2015.
Sustainable Cities. Adjustment and Resilience in Periods of Crisis. Kallipos
Publications, Athens. Retrieved at: http://hdl.handle.net/11419/2227.

Kosmidis, E., Syropoulou, P., Tekes, S., Schneider, P., Spyromitros-Xioufis, E., Riga, M.,
Charitidis, P., Moumtzidou, A., Papadopoulos, S., Vrochidis, S., Kompatsiaris, I.,
Stavrakas, 1., Hlioupis, G., Loukidis, A., Kourtidis, K., Georgoulias, A., Alexandri, G.,
2018. HackAir: towards raising awareness about air quality in Europe by developing
a collective online platform. Int. J. Geo-Inf. 7 (5), 187-203.

Krommyda, V., Stratigea, A., 2017. A strategic participatory management and
regeneration plan of public space: the case of Karditsa. In: 5th Pan-hellenic
Conference of Surveyors, Athens: October 2017.

Kyriakidis, C., 2012. Citizen and city: issues related in public participation in the process
of spatial planning. In: Paper Presented at the 3rd National Conference of Planning
and Regional Development, University of Thessaly, Volos, pp. 27-30. September
2012.

Kubicek, H., 2010. The potential of e-participation in urban planning: a European
Perspective. In: Silva, C.N. (Ed.), Handbook of Research on E-Planning: ICTs for
Urban Development and Monitoring. IGI Global, pp. 168-194.

Le Dantec, C.A., Asadn, M., Misra, A., Watkins, K.E., 2015. Planning with crowdsourced
data: rhetoric and representation in transportation planning. In: Proceedings of the
18th ACM Conference on Computer Supported Cooperative Work and Social
Computing, pp. 1717-1727.

Lein, J., 2003. Natural Factors in Environmental Planning. Integrated Environmental
Planning. Blackwell Publishing, pp. 68-92.

Margaritis, E., Aletta, F., Axelsson, O., Kang, J., Bootledooren, D., Singh, R., 2015.
Soundscape mapping in the urban context: a case study in Sheffield. In: Macoun, M.,

Heliyon 5 (2019) e01672

Maier, K. (Eds.), Book of Proceedings of the 29™ Annual AESOP 2015 Congress:
Definite Space- Fuzzy Responsibility. Prague, Czech Republic, pp. 962-974.

Moumtzidou, A., Papadopoulos, S., Vrochidis, S., Kompatsiaris, 1., Kourtidis, K.,
Hloupis, G., Stavrakas, 1., Papachristopoulou, K., Keratidis, C., 2016. Towards air
quality estimation using collected multimodal environmental data. In: Satsiou, A.,
Panos, G., Praggidis, 1., Vrochidis, S., Papadopoulos, S., Keratidis, C., Syropoulou, P.,
Liu, H.Y. (Eds.), Collective Online Platforms for Financial and Environmental
Awareness. First International Workshop on Internet for Financial Collective
Awareness and Intelligence and Fist International Workshop on Internet and Social
Media for Environmental Monitoring. Springer, pp. 147-156.

Miinster, S., Goergi, C., Heijine, K., Klamert, K., Noenning, J.R., Pump, M., Stelzle, B., Van
der Meer, H., 2017. How to involve inhabitants in urban design planning by using
digital tools? An overview on a state of the art, key challenges and promising
approaches. Proceedia Comput. Sci. 112, 2391-2405.

Nieuwenhusijsen, M., 2016. Urban and Transport Planning, Environmental Exposures and
health-new concepts, methods and tools to improve health in cities. Environ. Health
15 (1), 38.

Papadopoulou, C.A., Giaoutzi, M., 2014. Crowdsourcing as a tool for knowledge
acquisition in spatial planning. Future Internet 6 (1), 109-125.

Papaioannou, P., Politis, 1., Nikolaidou, A., 2016. Steps towards sustaining a SUMP
network in Greece. Transport. Res. Proceedia 14, 945-954.

Podor, A., Révész, A., 2014. Noise map: professional versus crowdsourced data. In:
Huerta, J., Schande, S., Granell, C. (Eds.), Connecting a Digital Europe through
Location and Place. Proceedings of the AGILE 2014 International Conference on
Geographic Information Science, Castellon, 3-6 June 2014.

P6dor, A., Révész, A., Oscal, A., Ladomerszki, Z., 2015. Testing some aspects of usability
of crowdsourced smartphone generated noise maps. J. Geogr. Inf. Syst. 1 (2015),
354-358.

Pouzoukidou, G., 2000. Land use models: retrospect and prospects of their role in spatial
planning. Aeichoros 13, 118-141.

Prigou, S., 2016. Urban atmospheres: from digital governance towards open-sourcing
urban planning. In: Remy, N., Tixier, N. (Eds.), Ambiances, Tomorrow. Proceedings
of 3" International Congress on Ambiances, Vol 1, Volos, Greece. International
Network Ambiances; University of Thessaly, pp. 515-520.

Satsiou, A., Panos, G., Praggidis, 1., 2016. Preface. In: Satsiou, A., Panos, G., Praggidis, I.,
Vrochidis, S., Papadopoulos, S., Keratidis, C., Syropoulou, P., Liu, H.Y. (Eds.),
Collective Online Platforms for Financial and Environmental Awareness. First
International Workshop on Internet for Financial Collective Awareness and
Intelligence and Fist International Workshop on Internet and Social Media for
Environmental Monitoring. Springer, pp. 1-3.

Siangliulue, P., Chan, J., Dow, S., et al., 2016. IdeaHound: improving large-scale
collaborative ideation with crowd-powered real-time semantic modeling. In: Paper
Presented at the 29th Annual Symposium on User. Interface Software and
Technology, Tokyo, Japan, pp. 16-19. October 2016.

Schweizer, L, Bartl, R., Schulz, A., Probst, F., Miihlduser, M., 2011. NoiseMap-real-time
participatory noise maps. Second international workshop on sensing applications on
mobile phones [Online] Available at: https://pdfs.semanticscholar.org/8b8d/7676
5357bd6f82936d25d05512f2b76ac0b6.pdf. . Retrieved on August 2017.

Somarakis, G., Stratigea, A., 2015. The participatory approach to spatial planning and the
contribution of information and communication technologies (ICT): progress in
Greek practice. In: 4th National Conference on Planning and Regional Development,
Volos, Greece, pp. 24-27. September 2015.

Spil, T., Effing, R., Kwast, J., 2017. Smart city participation: dream or reality? A
comparison of participatory strategies from hamburg, berlin and enschede. In:
Conference on e-Business, e-Services and e-Society. Springer, Cham, pp. 122-134.

Stratigea, A., 2015. Theory and Methods of Participatory Planning [e-book]. Kallipos
Publications, Athens. Retrieved at: http://hdl.handle.net/11419/5430.

Surowiecki, J., 2004. The Wisdom of Crowds: Why the many Are Smarter than the Few.
Little Brown, New York; London; Toronto; Sydney; Auckland. Retrieved at: https://
sentry.rmu.edu/SentryHTML/pdf/1ib_finn_DISC8710_wisdom_of_crowds.pdf.

Vlastos, Th., 1998. The role of tram across the metro as a guarantee of the quality of life in
Athens. Sidirotrohia 16, 10-13.

Von Heland, F., Westerberg, P., Nyberg, M., 2015. Using Minecraft As A Citizen
Participation Tool in Urban Design and Decision Making. Future Places, Stockholm.
Available at: https://www.ericsson.com/assets/local/publications/conference-pap
ers/minecraft-citizen-participation-future-of-places.pdf. (Accessed September 2018)
[Retrieved on.

Wilson, A., Tewdwr-Jones, M., Comber, R., 2017. Urban planning, public participation
and digital technology: app development as a method of generating citizen
involvement in local planning processes. Environ. Plan. B: Urban Anal. City Sci. 56
(1), 1-17.

Wassenhoven, L., 2002. The democratic nature of spatial planning and the challenge of
the rational “model”. Aeichoros 1 (1), 30-49.

Wellman, B., Hasase, A.Q., Witte, J., Hampton, K., 2001. Does the internet increase,
decrease or supplement social capital? Social networks, participation and community
commitment. Am. Behav. Sci. 45 (3), 436-455.


http://refhub.elsevier.com/S2405-8440(19)30591-2/sref11
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref11
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref11
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref11
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref12
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref12
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref12
https://brtguide.itdp.org/branch/master/guide/public-participation/challenges-to-public-participation
https://brtguide.itdp.org/branch/master/guide/public-participation/challenges-to-public-participation
https://brtguide.itdp.org/branch/master/guide/public-participation/challenges-to-public-participation
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref14
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref14
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref14
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref15
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref15
https://smartnet.niua.org/sites/default/files/resources/Public&percnt;20Participation&percnt;20Handbook.pdf
https://smartnet.niua.org/sites/default/files/resources/Public&percnt;20Participation&percnt;20Handbook.pdf
https://smartnet.niua.org/sites/default/files/resources/Public&percnt;20Participation&percnt;20Handbook.pdf
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref17
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref17
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref18
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref18
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref18
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref18
https://www.academia.edu/22490908/Proceedings_of_the_5th_eServices_Symposium_in_the_Eastern_Province_Comprehensive_eServices_Successes_and_Challenges_Arabic_and_English_Text
https://www.academia.edu/22490908/Proceedings_of_the_5th_eServices_Symposium_in_the_Eastern_Province_Comprehensive_eServices_Successes_and_Challenges_Arabic_and_English_Text
https://www.academia.edu/22490908/Proceedings_of_the_5th_eServices_Symposium_in_the_Eastern_Province_Comprehensive_eServices_Successes_and_Challenges_Arabic_and_English_Text
http://repositori.uji.es/xmlui/bitstream/handle/10234/98489/01agile2014_107.pdf?sequence&equals;1&amp;isAllowed&equals;y
http://repositori.uji.es/xmlui/bitstream/handle/10234/98489/01agile2014_107.pdf?sequence&equals;1&amp;isAllowed&equals;y
http://repositori.uji.es/xmlui/bitstream/handle/10234/98489/01agile2014_107.pdf?sequence&equals;1&amp;isAllowed&equals;y
http://repositori.uji.es/xmlui/bitstream/handle/10234/98489/01agile2014_107.pdf?sequence&equals;1&amp;isAllowed&equals;y
http://repositori.uji.es/xmlui/bitstream/handle/10234/98489/01agile2014_107.pdf?sequence&equals;1&amp;isAllowed&equals;y
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref21
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref21
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref21
https://www.researchgate.net/publication/282362584_Oi_theories_tou_chaous_kai_tes_polyplokotetas_sto_schediasmo_tou_chorou
https://www.researchgate.net/publication/282362584_Oi_theories_tou_chaous_kai_tes_polyplokotetas_sto_schediasmo_tou_chorou
https://www.researchgate.net/publication/282362584_Oi_theories_tou_chaous_kai_tes_polyplokotetas_sto_schediasmo_tou_chorou
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref23
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref23
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref24
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref24
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref24
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref25
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref25
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref25
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref25
https://lib.ugent.be/catalog/rug01:000445476
https://lib.ugent.be/catalog/rug01:000445476
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref27
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref27
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref27
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref28
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref28
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref28
http://hdl.handle.net/11419/2227
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref30
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref30
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref30
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref30
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref30
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref30
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref31
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref31
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref31
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref32
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref32
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref32
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref32
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref32
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref33
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref33
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref33
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref33
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref34
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref34
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref34
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref34
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref34
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref35
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref35
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref35
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref36
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref36
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref36
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref36
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref36
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref36
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref37
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref37
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref37
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref37
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref37
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref37
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref37
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref37
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref37
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref38
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref38
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref38
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref38
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref38
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref39
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref39
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref39
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref40
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref40
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref40
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref41
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref41
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref41
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref42
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref42
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref42
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref42
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref42
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref42
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref42
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref42
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref43
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref43
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref43
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref43
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref43
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref43
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref43
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref43
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref44
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref44
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref44
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref45
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref45
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref45
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref45
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref45
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref45
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref46
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref46
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref46
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref46
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref46
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref46
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref46
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref47
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref47
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref47
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref47
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref47
https://pdfs.semanticscholar.org/8b8d/76765357bd6f82936d25d05512f2b76ac0b6.pdf
https://pdfs.semanticscholar.org/8b8d/76765357bd6f82936d25d05512f2b76ac0b6.pdf
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref49
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref49
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref49
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref49
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref49
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref50
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref50
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref50
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref50
http://hdl.handle.net/11419/5430
https://sentry.rmu.edu/SentryHTML/pdf/lib_finn_DISC8710_wisdom_of_crowds.pdf
https://sentry.rmu.edu/SentryHTML/pdf/lib_finn_DISC8710_wisdom_of_crowds.pdf
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref53
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref53
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref53
https://www.ericsson.com/assets/local/publications/conference-papers/minecraft-citizen-participation-future-of-places.pdf
https://www.ericsson.com/assets/local/publications/conference-papers/minecraft-citizen-participation-future-of-places.pdf
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref55
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref55
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref55
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref55
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref55
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref56
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref56
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref56
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref57
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref57
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref57
http://refhub.elsevier.com/S2405-8440(19)30591-2/sref57

	Urban planning: integrating smart applications to promote community engagement
	1. Introduction
	2. Theory
	3. Experimental
	3.1. Study area
	3.2. Methodology
	3.3. Results

	4. Conclusions
	Declarations
	Author contribution statement
	Funding statement
	Competing interest statement
	Additional information

	References


