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Crowdsourcing and visual research methodologies to
promote data collection for sustainable mobility planning
Efthimios Bakogiannis1, Maria Siti1, Konstantinos Athanasopoulos1, Avgi Vassi1 and
Charalampos Kyriakidis1
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Sustainable Mobility Unit, National Technical University of Athens

Abstract. This paper aims to present and compare two methodologies in order
to gather data from residents and visitors about their mobility behavior in the
urban environment: crowdsourcing and visual research. These methodologies
were used in two Sustainable Urban Mobility Plans (SUMPs) in the mediumsized cities Kozani and Drama in Greece. Public input proves to be efficient in
recognizing problems, proposing priorities and describing detailed proposals
towards achieving desired aims. Results show that the issues that were recorded
through the applications of visual research were also perceived by the
inhabitants, through the ideas they proposed. It was also found that residents are
focusing on concrete proposals, mostly realistic, sometimes presenting a
specific spatial reference. On the other hand, public participation in the
crowdsourcing platform was low. Combining the two methodologies proves to
be effective towards raising public input validity.
Keywords: crowdsourcing, on-line platform, visual research, sustainable urban
mobility plan, medium sized cities

1

Traditional and innovative methods for studying the urban
environment

In recent years, the use of modern tools, such as electronic applications and
crowdsourcing, is at the forefront of understanding the city's environment in a quick
and cost-effective manner, since the collection of the data is performed by citizens
who act as "sensors", as pointed out by Pödör, et.al. [16], with the use of their
smarthphones [5], [25]. The development of such practices is rapid, resulting in a
new type of geography called "Neogeography", which demonstrates a new approach
of the city by its residents, as they do not just live in it but are becoming active
members in the city’s planning process, contributing to the gathering of data as well
as to traditional consultation meetings [20].
There are two elements that should be pointed out. The first relates to the
importance of photography in Neogeography, as most users consider they recognize
the space better through pictures, which are then uploaded to social media platforms
or Flickr. Besides, photography provides an easy and tangible description of areas or
situations that can be imprinted over time, which can not be done with the same ease
with other forms of communication [12].
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The second concerns the way that the public becomes active so that the necessary
data is available when needed. New technologies, like smartphone applications, can
be at the core of such methodologies that provide enough data in a series of plans,
such as SUMPs, which are strategic and integrated urban and transportation /mobility
plans. However, due to the fact that not all population uses such tools, public
engagement and involvement are not applied in overall following these methods.
Indeed, as claimed by See et.al. [18], the type of used tools results to a different
degree of social participation in various plans.
Traditional visual techniques based on scientists’ observation haven proven to be
useful for understanding behaviors in public spaces as well as the development of
cities and do not require participation of users. Indeed, according to Abbott [1], the
Chicago School of Sociology was largely based on the observation of public spaces.
Reiss [17] has accordingly systemized such approaches, arguing that systematic social
observation can be a key strategy for measuring and understanding social phenomena.
Finally, William Whyte [26], in his research on small public spaces in New York, was
a strong supporter of observations with the help of videos and photography, in order
to reassess spaces with clear mind. Tools used include photo assessment (monitoring
photography/ time lapse phtography, re-photography of old pictures), as well as
innovative and participative ways such as photo elicitation / auto driven photo
elicitation and photovoice, where contact is immediate and face-to-face.
Based on the above, the topic of this particular research paper is to compare two
techniques in terms of performance and effectiveness to record data useful for a Sustainable
Urban Mobility Plan. At first it analyzes the success of a crowdsourcing platform to
activate the public for city planning. The quality of the data collected is evaluated. On
the other hand, the paper examines the success of visual research as a key
methodology in implementing a SUMP. The paper deals with two study areas, Kozani
and Drama, which are two typical medium sized Greek cities.
2

Case studies research

2.1

Aim and Objectives

The work presented is part of the SUMPs that are currently under implementation in
the cities of Kozani and Drama by the research team of the Sustainable Mobility Unit
at NTUA. The presentation of these specific case studies constitutes a way to
increase the understanding of two specific research methodologies, namely
crowdsourcing data and visual techniques, in the context of implementing SUMPs,
which is allowed through the assessment of case studies, as a methodological tool [2].
2.2

Methodology

The two methodologies presented are part of a greater methodological framework
organized under the implemented SUMPs for the two case study cities. The two
assessed cities are Kozani and Drama. They are two medium-sized cities, which, aside
of the similar population size, exhibit a variety of other common characteristics: their
central districts have been developed without strict city plans over the centuries;
arterial roads are passing through their central districts; their central districts display
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analogous land use dispersion and clustering; SUMPs are implemented. The
aforementioned factors were considered for the selection of these two cities as
comparable case studies [3], within the framework of the research. More details about
the urban characteristics of the two cities can be found on table 1.
Table 1 - Cities examined
City

Kozani

Drama

Population (Dense Urban Core)

41,066

44,823

Population (Including Areas of Urban Expansion)
(approximately)

47,000

51,500

Area (Including Urban Expansion) (approximately) (km2)

20

27

Bicycle Infrastructure Length (km)

2.5

3.3

Size of pedestrianized or traffic-calmed areas (hectares)

12.4

17.4

Indeed, in both Kozani and Drama, a series of methods formed the basis for the
design of the designated policy to inform the public and its activation towards the
successful planning of the SUMP. Tools utilized for the implementation of the
specific action are both innovative, such as web applications, crowd sensing and
crowdsourcing techniques, mainly through mobile appliances like smartphones and
pads [15] and traditional, such as workshops [7]. In the context of this particular
research, interest is mainly focused at the mechanics of the online platform, where
citizens were invited to present their ideas on how they envisage their city.
Moving on to the next level, research is on the pursue of relating the ideas
embedded on electronic platform, in connection to the outcomes that arose from
inspection and examination of video and photographic material, obtained from nonparticipatory observation. Research took place under good weather conditions. More
specifically, in Drama it was carried out on July and in Kozani on March, for a time
period of one week per city. This observation was made at consecutive intervals
between 7 am-10 pm and 8 am-12 pm, in proportion to their respective research work
[8], [10], [13]. Photos were examined qualitatively and behavioral patterns were
noted, particularly regarding the issue of mobility, both for pedestrians and drivers.
As it is obvious, the two procedures that were conducted simultaneously, aimed at
answering three different types of questions. Visual research corresponds to “how the
city has changed through time” and “how people behave in the public space” and the
e-platform crowdsourcing research corresponds to “how people want to make/ alter
their cities”. These two methodologies function within the context of implementing a
SUMP like complementary studies in order for the planners to collect data. These
questions in fact are not independent. People have a view about the future having in
mind how the city has changed through time and what problems they face when
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moving in the public space. These consistencies allow the comparison of the methods
in regard to their effectiveness to provide feedback to planners.

2.3

Looking for new ideas: Participatory planning through an on-line
platform

In the context of the implementation of the two SUMPs, ideas were solicited in order
to discover concepts of how inhabitants envisage their cities. The necessity for the
aforementioned was based at the intention to raise the voice of citizens, who fully
know their city and extended equally to the mobilization of the public towards the
successful implementation of the derived SUMP. On these grounds, additionally to
the traditional engagement methods, the research group decided to design an on-line
platform where residents and visitors would be able to present their own ideas for the
city.
In Kozani forty-two (42) ideas were submitted while the platform counted seventysix (76) registered users. In Drama twenty-two (22) ideas were accrued, while the
platform counted nineteen (19) users, meaning that there were some users submitting
more than one ideas.
As to the substance of the interventions, with the exception of some general
statements, which in the case of Kozani were higher than in Drama (e.g. A focus on
changing attitudes/education residents, to make the city more calm), most of the ideas
were specific and some were clearly documented. This is also met on the photo
selected by each user to support his/ her idea. Indeed, 58.2% of the e-platform users in
Kozani, opted to post a photo. From this proportion, 11.9% reflected the idea very
precisely. In Drama, 77.8% of the ideas posted on the e-platform were accompanied
by a picture. Moreover, a percentage accounting for 22.7% of the images, are
perfectly targeted demonstrating accuracy, particularly regarding the idea or the area
of the proposed intervention.
In both cities, it was obvious to the public that a critical part of the city's problem
was related to the strong presence of the car at their center. Indeed, this is evident in
both cities, although travels within the city are short. This fact as identified from the
proposed ideas, is directly linked to the perception of the researchers for the SUMP
about the shift of motorized traffic from city centers and the overall SUMP ovjectives
[14], [19], [21], [22], [23].
Participation of volunteers, in the case of e-platform was relatively small compared
to the population of the two cities so far, as was the case for participation to
environmental data collection [3].
The online crowdsourcing platform, additional to providing space to develop future
ideas, provided a link to an online survey questionnaire. In particular, 1,829
questionnaires were completed for the city of Kozani and 528 for the city of Drama.
For the city of Kozani, the profile of those responded to the survey can be described
as follows: male 18-30-year-old, student or freelancer with an average income less
than 1,000 Euros/month, who owns a bicycle and/or a private car, and he identifies
himself also as a pedestrian. Accordingly, in Drama, the profile of the average
respondent can be described as follows: male employee aged 31-45, with an average
income less than 1000 Euros/month, owning a private car and using it to travel around

5
the city. The questions varied and were related generally to the traffic and urban
problems presented in the two cities, as well as to the people’s behavior in terms of
city traffic and their intention to use more sustainable means of transport. Focusing on
the problematic issues of commuting, it is worth noting that the main issue recorded
in the case of Drama was the lack of parking spaces in the city center. The same
problem was categorized as the third priority in the case of Kozani, with the cost of
transportation and pollution, occupying the first and second place of identified
priorities. In overall, it was appraised that the quality of transport is assessed as being
on an average level, as well as the state of the public spaces. A typical such case is the
Aghia Varvara Park in Drama, which is believed to present places that need to be
improved and maintained so that pedestrians’ presence will be increased in the future.
In overall, the results of the questionnaire are analogous to those of e-platform
research, with some discrepancies relying on the small size of the sample participating
in the e-platform. In any case, this participatory method is assessed as an important
step in activating the public, through the provision of an official state for filing in the
citizens’ opinion, which will be later re-evaluated after the completion of the research
programs.
2.4

Visual Research

As previously stated, observation, video capture and taking photos took place in the
framework of the research in order to understand the behavior of drivers and
pedestrians. Besides, observation is an important methodological tool that can
respond to "what's happening", but cannot answer to "Why” discovering an objective
opinion [11], which is being explored through interviews or questionnaire research.
The most basic conclusions that emerged from reading the pictures and video
snapshots support the conclusions that emerged during the observation. These could
be summarized as follows:
● Connections between pedestrians and the public space: Pedestrians’ behavior is
influenced by the form of the built environment, the traffic load and the overall
attitude and habits of the inhabitants. The above is confirmed by the observation
of pedestrians using the road at places where the pavements were of small width
or of poor quality. At the same time, another important point is the issue of road
crossings. In both Kozani and Drama the crossing of streets was observed at points
without zebra-crossings or at points with zebra-crossings but at the time when the
traffic light was red for the pedestrians.
● Drivers' relations to public space: Drivers’ behavior was observed to mostly
comply with the rules of the Road Traffic Code. In both cities drivers seemed to
respect the traffic lights and the horizontal signaling, giving space and time to
pedestrians to cross the roads. However, severe illegal parking issues have been
encountered, concerning unregulated and illegally parked vehicles, without respect
for public space.
● Drivers’ relations to pedestrians: Observing the behavior of the two categories,
there was a clear difference. Drivers respect pedestrians in most cases and stop
before zebra-crossings, so that there is adequate space for pedestrians to move/
cross. At the same time, most of them slow down or stop in cases where
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pedestrians use the road without warning. On the contrary, pedestrians do not
respect the road rules, as they were observed to cross the roads while the traffic
light was red for them. They also move from one side of the road to the other at
points without zebra-crossings, resulting in conflicts with the vehicles, especially
in urban areas, where the traffic flows are high.
● Infrastructure and the use of it: Most traffic lights and other traffic-related
infrastructure work well in both cities. However, improvements could be made at
bottlenecks. With regard to horizontal signaling and especially zebra-crossings,
there is room for improvement. Regarding pavements’ condition there is also
room for improvements although there are several provisions for children and
disabled people.
3

Conclusions

In order to check the level of understanding of the city's problems by its citizens as
well as the response of the proposed ideas to the existing issues, two methodologies
were compared in regard to their effectiveness to provide input to planners, namely
visual research (observation) and public participation through a crowdsourcing
platform. The methodologies were conducted at the same stage of research but were
independent. The aim of both was to collect information, especially qualitative, which
would present a geographical reference. Through crowdsourcing, citizens were asked
to step in and actively showcase the issues and participate in city planning by
providing ideas on how to address some of them.
The issues that were recorded through the applications of visual research were also
perceived by the inhabitants, through the ideas they proposed. The lack of parking
spaces and high speed driving within the urban fabric, as well as the improper and
sometimes illegal behavior in public spaces were observed and mentioned by the
citizens in both Kozani and Drama. Indeed, there was an important need to regain
public space and elements of the natural environment, through pedestrianized roads
and more green areas. In fact, the demand for green spaces was greater in Drama,
although a large lung of urban green is located at the center of the city. Realizing the
“occupation” of several city areas by motorized traffic, was also reflected to the
existence of several proposals for limiting car through traffic and promoting public
transportation. Proposals were in favor of public transportation, cycling and vehicle
sharing options along with the limitation of motorized traffic, recognizing the
importance of pedestrianized surfaces for the promotion of urban sociability and
social cohesion.
Through the research that emerged by applying this methodology, it was also
found that residents are focusing on concrete proposals, mostly realistic, sometimes
presenting a specific spatial reference. The suggested ideas have been applied abroad,
hence researchers assume citizens have seen what they propose on one of their or
their friends’ journeys or on websites, TV etc.
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From the above it is clear that the public input proves to be efficient in
recognizing problems, proposing priorities and describing detailed proposals towards
achieving desired aims. But as public participation proves to be a difficult task,
combining the two methodologies (visual research and crowdsourcing) could
contribute to a more complete analysis of the urban phenomena (Table 2). Their
operation is complementary since the information collected, is checked and evaluated
by the study group, resulting in reliable data to be used within the SUMP planning
process.
Table 2 - Topics recognized by the two methodologies.
Topics

Visual Research

Crowdsourcing
Platform

Illegal/ Excessive on-street parking

Yes

Yes

Poor Quality of Pedestrian Infrastructure

Yes

Yes

Behaviour of Drivers/ Pedestrians

Yes

No

Concrete/ Realistic Proposals

No

Yes

Recognize Social Priorities

No

Yes
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