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Abstract.! — Crowdsourcing is a new approach and concept increasingly used
in companies and organizations. Thanks to the outsourcing of tasks entrusted to
the wider community, principals can obtain more detailed results and satisfacto-
ry results of outsourced activities. This idea has been considered so far in busi-
ness terms, hardly anyone referred it to processes such as cities. The author pre-
sents in the article the idea of Smart City, the area of knowledge management
and the use of Crowdsourcing processes for the freeing of communication
channels between decision makers and residents. Crowdsourcing has been rec-
ognized in the field of public aspects, turning to the wider society. The author
indicates an important gap in communication between the city's decision-
makers and the inhabitants. In many agglomerations, city authorities do not
have knowledge about the needs of residents, whereas the information cycle is
disturbed. The main goal of the article is to build a flowchart / model of infor-
mation flow using crowdsourcing and to discuss its place in intra-city commu-
nication.

Keywords:? Crowdsourcing, Knowledge Management, Smart City.

1 Introduction

Our civilization is growing more and more. At the moment, people migrate from
rural to urban areas around the world. Along with their movement, technology and
available facilities and possibilities are developing. One should answer whether the
current level of city management, communication between decision-makers and resi-
dents is adequate and whether it affects the development of the agglomeration. Do the
metropolitan areas created have adequate grounds for further development and are
able to avoid problems with functioning in the future? The author in the article ana-
lyzes the impact of crowdsourcing on improving communication in the city, and thus
also the development of Smart City projects.
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The article consists of 4 parts. The first one focuses on migration of people from
rural to urban areas, impact on Smart City procedures and the need to take action in
the area. The second part defines knowledge management processes in Smart City
concepts, talking about the advantages and positive effects of the implementation of
the knowledge management idea. The next one is dedicated to crowdsourcing and its
impact on knowledge management in the area of Smart City. The last part contains a
diagram showing the idea of crowdsourcing in the area of knowledge management in
Smart City.

2 The development of the Smart City idea

The idea of Smart City is a relatively new concept implemented and used by cen-
tral and local authorities, economic entities and the city residents themselves. A smart
city [1] is one that uses information and communication technologies (ICT) to in-
crease the interactivity and efficiency of urban infrastructure and its components, as
well as to raise the awareness of residents. Area of urban development and agglomer-
ation is currently a strategic element of globalization and civilization in the world.
The trend of settling urban areas on a global scale is more and more dynamic. In
1950, only 30% of the total population lived in cities, now it is almost 55%, while in
2050 it will be over 65% of the population [2] (attention should be paid to the global
population increase). There are more and more mega cities with a population of over
10 million inhabitants. Currently, the most urbanized regions include North America
(83% of residents living in cities in 2016), Latin America and the Caribbean (80%)
and Europe (73%). Inhabitants of Africa and Asia live in most rural areas, at present
40% and 48% of their population live in urban areas. A continuous increase in the
population of urban areas in the following decades is forecasted. Africa and Asia are
urbanizing faster than other regions, and according to forecasts, by 2050, they will
reach 56% and 64%, respectively, of urban living in the population. India, China and
Nigeria are projected to jointly account for 37% of the forecast global urban popula-
tion growth in 2014-2050. The estimated increase [3] of the population in urban areas
in India is 404 million inhabitants, in China 292 million and Nigeria 212 million.
Tokyo is currently the largest city in the world with an agglomeration of 38 million
inhabitants, followed by Delhi with 25 million inhabitants and Shanghai with 23 mil-
lion inhabitants. Mexico, Mumbai and Sdo Paulo have a population of over 21 mil-
lion. It is anticipated that by 2030, 41 megacities will be created around the world
with over 10 million inhabitants. Forecasts indicate that Tokyo will remain the largest
city in the world in 2030, with 37 million inhabitants, followed by Delhi, where the
population is expected to grow rapidly to 36 million [4].

The development of urban agglomerations has many positive aspects for our civi-
lization, but it is accompanied by many problems. The main one focuses on proper
city management.

The concept of smart city, depending on the various definitions and scopes can in-
clude many aspects of life. According to this basic smart city can be called the area
(city, region, agglomeration), which consists of four elements [5]. The first of these
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are creative residents who are "enlightened" their activities and use their knowledge
as well as develop it. Another pillar is effectively working organizations and institu-
tions processing existing knowledge [6]. On the technical side must be ensured ade-
quate technological infrastructure - broadband cable services in the network, digital
space for data and remote tools for knowledge management. The final element is the
ability to innovation. Komninos N. explains this as part of management and the ability
to solve problems that appear for the first time since the innovation and management
under uncertainty are key to assessing intelligence.

Comparison

Benefits Threats
Smart Cities help people to live.
work and play with others while

requiring fewer resources
It helps in controlling water.,
environment and conservation of
animal populations

Lack of electricity causes
paralysis

There are concerns about data
privacy and security

Cities find 1t difficult to work

It reduces traffic jams across departments and
boundaries

Addicted to the use of electronic
equipment

The ability to manipulate the

target messages by the municipal

authorities

Facilitates access to the doctor

Fast reaction time in case of
danger

Tab. 1. Benefits and threats in the Smart City model.

In the process of creating Smart City, it is extremely important to create a structured
resource of current (and updated) data that will be used by the administration and at
the same time will be made available to residents to help them deal with official mat-
ters and, on the other, to get to know the city.

Under the influence of globalization, Smart City definitions change their dimensions
in terms of time and space. They can be enclosed in three dimensions - global space
covering a set of cities, on a lower level there is a local space corresponding to a city
located in a given geographical area and another area of influence covering the field
of interaction of the city with other cities

The author has conducted research among residents of the city of Wroclaw in Poland,
in terms of what residents associate the concept of Smart City. The study was con-
ducted among 200 city residents, taking into account the differentiation in sex, age
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and work performed. The survey was conducted in December 2018 in paper form in
Polish.
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Fig. 2. Associations regarding Smart City.

Chart legend:

A - Intelligent public transport

B - New tele information systems

C - Fast Internet

D - Professional health service

E - Clean air and renewable energy sources
F - Social ties

G - Exchange of knowledge

H - Facilitation in shopping

I - Easy contact with the city administration

It should be noted that a very large number of respondents replied that the concept of
Smart City is associated with new technologies and easy, simplified communication
with decision makers in the city. As many as 54% of those surveyed associate Smart
City with new technologies. In additional dialogs, they marked mainly communica-
tion devices such as social networks, thought exchange places, applications and tools
supporting Smart Society.

An equally popular association, as many as 41% of respondents answered that there is
easy contact with the city administration. At this point, the residents commented on
the possibility of influencing the processes in the city, co-deciding about projects and
development of the city, awareness of creating their own image among the Smart
Society and belonging to the community that develops and creates activities in the
area.
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3 Knowledge Management in the Smart City area

One of the best-known definitions for knowledge management is the one that defines
them as the process of creating, sharing, modifying and using information and
knowledge in a given area [7]. It is often heard that knowledge management is an
element of organizations or companies. However, this is one of the areas where these
processes and rules can be found. The implementation of knowledge management
within cities has become very popular recently. Using the resident portals, i.e. elec-
tronic sites enabling them to connect to a given server, residents are able to retrieve
knowledge and data that are transmitted in real time by institutions or exchange of
information between them. Looking at the urban agglomeration, one should look in
many ways for a company. The main goal, however, will be the well-being of the
citizen and his security, comfort of living, speed of dealing with various matters, edu-
cation, etc.

However, city management is very similar to the company management, because the
authorities get a specific budget, they have specific goals and possibilities to achieve.
In this case, also management processes will often be similar to those in organizations
and business.

Below is a chart showing the expectations of the inhabitants of Wroclaw, Poland in
the field of knowledge management in the Smart City area. As in the previous survey,
200 respondents were included.

63%

s uB uC mD »mE

Fig. 2. Expectations of residents in the field of Knowledge Management in the urban area.
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Chart legend:

A - On-line portal for knowledge exchange within the city

B - Events and meetings dedicated thematically for individual groups of residents

C - Stationary places, allowing coming and acquiring general knowledge, interdisci-
plinary

D - Knowledge base as a material value for the city and its future generations

E - Exchange of knowledge with other unconventional media such as local newspa-
pers and radio

The survey shows that residents expect mainly interactive knowledge sharing tools,
accessible through ICT resources such as social media or the Internet. As many as
63% of the respondents indicated that they lacked a portal for local interaction be-
tween users. In the replies, it can also find comments that the portal should be availa-
ble in real mode both via the Internet stationary as well as mobile. The next places are
occupied by elements - widgets, applications and all kinds of possibilities to organize
meetings between residents with similar interests, hobbies and professions.

It should be noted that residents must be made aware of the importance of the Smart
City concept and know what benefits it brings.

In the field of Knowledge Management, two types of knowledge can be distinguished

[8].

the ability to make c?? -~
legitimate decisions o ':;@ .
that bring positive oA Wisdom /C_;i
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3 Thinking o
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Fig. 3. Tacit and Explicit Knowledge.

Tacit knowledge and explicit knowledge. As in organizations and businesses, resi-
dents also aggregate and exchange knowledge. In connection with this, when analyz-
ing information flows in agglomerations, one can come to the conclusion that there is
also both tacit and explicit knowledge in urban areas. Tacit knowledge is existing
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only in the mind of the man who owns it, created as a result of experience and not
fully conscious ("I know that I can do it"), manifested only through skillful action.
Explicit knowledge, however, is expressed in a character form and is written on the
carriers of knowledge. In the case of cities, it is necessary to verify, collect and pub-
lish tacit knowledge for wider use. This knowledge base, which residents have, can be
used to increase agglomeration development. It is also necessary to collect and man-
age the knowledge already discovered. Explicit knowledge should be segregated into
the appropriate repositories, and the proper algorithms, instructions and operating
diagrams may indicate the possibilities of using it.

Many scientists analyze the role of Knowledge Management in Smart City. For ex-
ample, Negre, E., Rosenthal-Sabroux, C., & Gascd, M. propose [9] a novel and inno-
vative Smart City concept based on people's information and knowledge, which aims
to improve decision-making processes and add value to the business processes of a
modern city. Other authors, Nam, T., and Pardo, T. A. identify [10] the components
underlying the Smart City concept and key factors of the successful Smart City initia-
tive.

4 Crowdsourcing and its influence on Knowledge Management
in Smart City processes

The subject of crowdsourcing is quite a new, yet undiscovered, research area. Analyz-
ing literature, we can only find a few books on the market that are devoted to
crowdsourcing used commercially on the market. There is still a research gap in the
use of crowdsourcing at the level of urban communities. Literature in the subject mat-
ter focuses mainly on scientific articles, the intensification of which can be attributed
to the years 2018 and 2019. [11]

Crowdsourcing is a process [12] that uses the wisdom and potential of the community
for the purpose of the individual or for the public good. It involves the outsourcing of
a given task to the crowd, i.e. an unspecified number of random people. Crowdsourc-
ing owes its rapid development to the Internet tool, i.e. the site that gathers millions of
Internet users from all over the world, enabling all of them to participate in the tasks
that were once reserved for a narrow group of specialists. Crowdsourcing are ele-
ments that can take different forms, depending on the conditions, their final purpose
and use. It can be aimed at acquiring and generating new, creative ideas. Thanks to
crowdsourcing, city authorities can create new solutions that will be conducive to the
local community. Another use may be to give feedback on specific queries. This is the
process of collecting user feedback on Smart City project data. Crowdsourcing can
develop knowledge management processes in relation to Smart City projects. Acquir-
ing knowledge from the crowd gives more opportunities, diversity of data and better
exchange of information between residents and decision-makers. This, in turn, results
in the awareness of the effectiveness of action, the sense of sharing knowledge and
increasing motivation to engage in the process.
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5 Model of distribution of Knowledge between residents and
decision makers

Crowdsourcing in the area of Smart City means first and foremost the use of
knowledge of residents by decision makers and the government. At this stage, one
should ask the question what factors determine the involvement of stakeholders in
acquiring knowledge. How can we influence their motivation and willingness to share
information and knowledge? From the technical point of view, the question is also
what tools are used to acquire knowledge from target stakeholders and to what extent
can the acquired knowledge be used in Smart City projects? In cities there are infor-
mation gaps at the communication level between decision-makers and residents. It is
also important how we can supplement our information resources to reduce the in-
formation gap.

The main questions for residents (people who have knowledge that can be used in the
crowdsourcing process), but also city decision makers are:

A. Under what terms and when you would like to share your resources?

B.  What internal and external factors influence your motivation to share
knowledge?

Q

Are Social Media and Resident Portal appropriate information channels?

D. What do you think about building a local social image? Are you willing to
participate publicly in the future in the debate about your region and
represent others?

E.  What do you think about building a local social image? Are you willing to
participate publicly in the future in the debate about your region and
represent others?

F. Do you want to co-decide about urban processes?

Crowdsourcing as a process can have many advantages resulting from its implementa-
tion in given places. These can be corporations, organizations, as well as urban ag-
glomerations and other clusters of people who can support the processes of acquiring
and transferring knowledge.

The main advantages of crowdsourcing in relation to the urban community may in-
clude [13]:

A. Saving time and money.

The crowd generates ideas much faster and the preparation of the website is definitely
cheaper than paying for the work of a narrow, specialized team.
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B.  The variety of submitted projects and their originality.

Many perspectives and points of view. As with the development of GNU GPL appli-
cations available to thousands of users, many programmers have many points of view,
which means that the systems are very diverse and have thousands of additions, tem-
plates and widgets. In the case of acquiring knowledge from the crowd using
crowdsourcing, this process looks similar.

C. Obtaining information on the needs and expectations of residents.

The process of exchanging messages and needs between residents and decision-
makers in a given location is extremely important because it develops Smart Society,
the residents feel understood and have a real influence on deciding on important is-
sues in the area of the immediate environment. The rulers are not detached from reali-
ty and their opinion is compatible with the rest of the people living in the agglomera-
tion.

D. Creating a committed community.

An engaged community can greatly influence positive changes in the city. Thanks to
the awareness and commitment of people, the government can develop all areas of
Smart City. Residents and the government (with extensive experience) can create
Collective Intelligence.

E.  Marketing and promotional benefits.

Using crowdsourcing can also be a positive urban element, which will be made avail-
able to other municipal units. This can be treated as a marketing element of the urban
strategy.

Below, the author presents a general knowledge distribution scheme in the area of
Smart City, including Task Crowdsourcing.
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Fig. 4. General knowledge distribution scheme in the area of Smart City.

It should be understood that Crowdsourcing is a response to the lack of knowledge
demand. It forces the process of knowledge acquisition, which is carried out by the
crowdsourcing process. Crowdsourcing triggers engagement in target users (in the
case of Smart City residents). It is directly related to the motivation that makes the
willingness to share knowledge between residents and the government. This process
is dual and returnable. Commitment, in turn, develops the knowledge of the residents.
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This in turn with the knowledge of the rulers (who have the appropriate experience)
creates collective intelligence. Crowdsourcing is a form of collective intelligence. It
can be done through modern ICT tools. These tools generate applications, constitute
social media via the Internet.

6 Conclusion

Crowdsourcing as a process occurs in many places. So far, most of the definitions
were based on organizations and companies. In the last 2-3 years, he began to appear
in relation to Smart City. Using Crowdsourcing to acquire knowledge from residents
can help exchange knowledge between residents, decision makers and the govern-
ment. However, one should ask yourself what factors can affect the involvement of
residents in the willingness to share their knowledge and participation in this project,
how to develop their motivation and what factors, including technology, can be used
to optimize and implement this process in all dimensions.

Thanks to crowdsourcing in the area of Smart City, the municipal government can
save time and money when making decisions, there is a much greater variety of ideas,
knowledge from the crowd results in standardization of expectations and directions,
and develops originality of submitted projects. Decision-makers get information on
the needs and expectations of residents. The community becomes more involved and
motivated. There is a diffusion of knowledge and a full information cycle inside the
city. Knowledge is sourcing, processed, modified and shared. An important element is
bilateral exchange, interaction between decision-makers and residents.
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