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Knowledge Management processes in Smart City -
Electronic Tools Supporting the Exchange of Information
and Knowledge among City Residents

tukasz Przysucha

Abstract—Along with the ongoing globalization and the
development of civilization, there are noticeable trends that
indicate the migration of people from rural areas to cities. At
present, this phenomenon is massive, occurs practically in every
region of the world and increases year on year. Some countries
such as Belgium or Japan are already achieving urbanization
rates [1] 97.6% and 93% respectively. With the increasing cities,
there are more and more problems in many aspects. The idea of
Smart City is aimed at solving them and introducing
metropolitan areas into the 21st century. An important element
in considering cities is the exchange of knowledge between
residents. The author focuses on the analysis of Knowledge
Management processes in Smart City and discusses theoretical
support of them through the Dweller Portal. A widespread,
standardized and intuitive knowledge exchange platform in
each city can support many urban processes in cities, contribute
to the development of society and control the ever-increasing
chaos in the emerging increasingly large agglomerations.

Index Terms—Content management, flow information,
knowledge management, resident platform, smart city.

I. INTRODUCTION

Every year more and more people in the world live in cities.
This trend is dynamic and is growing. International
organizations such as the United Nations in the International
Migration Report 2017 and the International Organization for
Migration in the World Migration Report 2018 note that the
trend of people moving from rural to urban areas is sluggish
and no changes are expected over the next several decades.
The challenge is also giga-cities, which are already emerging
in successive countries. In 1990, there were 10 cities in the
world inhabited by over 10 million people. In 2030, it will be
43 cities [2]. In order to illustrate the total growth of the urban
population on the globe, it is worth quoting the total number
of inhabitants living in cities. In 1950, it was 751 million
people, currently in 2018 there are already 4.2 billion
inhabitants. Forecasts indicate that by the year 2050, another
2.5 billion people could move to cities. It is worth asking
yourself whether cities are ready to receive such a number of
people, whether current procedures, flow charts, algorithms,
and urban processes are prepared for so many residents. Will
the security of citizens be not threatened with the increase of
the urban population, the comfort of residents will not
decrease, they will not be digitally excluded at some point?
Will eventually the exchange of knowledge among residents
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will be at the appropriate level with the trend of developing
year-on-year? Will cities be Smart, will they use modern
technologies supporting information exchange? The author
has no doubts that the most developed countries will invest
large sums of cash for the development of these areas in order
to raise the level of civilization in the countries concerned,
but will there be activities on a global scale that will affect the
entire population on Earth?

The concept of knowledge management is usually applied
to the organization. It is also very popular in the sphere of
business. This process aims [3] to create or locate knowledge
in a given place and manage its location and use of
knowledge within and between organizations. The use and
development of knowledge management processes in the
metropolitan area in the so-called Idea Smart City can
strengthen the exchange of knowledge among residents,
increase the development of society, support processes when
changing the mentality of residents associated with new
technologies, social integrity, order and appropriate functions
in society.

The main goal of the article is to analyze Knowledge
Management processes in Smart City. The author carried out
research related to the current level of knowledge of residents
regarding issues in the field of Smart City, as well as
Knowledge Management. The article aims to indicate the
right paths of proceedings and the development of processes
related to the exchange of information and knowledge in the
Smart City concept.

Il. SMART SOCIETY

The first mention of Smart City and intelligent society,
which cares about the quality of life, transport, urban area
management, health and education, and thus collectively,
combining various spheres of life in the city, appeared at the
turn of the 20th and 21st centuries.

In the literature (Choenni, 2001), (Giffinger, 2007), (Dirks,
2010) are included the most important areas of agglomeration
development and potential implementation possibilities of
solutions for Smart City. The concept of Smart can be
considered in several respects [4]. This can bring closer
understanding of the whole concept and ideology. From the
position of marketing, the concept of Smart is directed at the
user. Smart is much more friendly to people using
terminology instead of intelligent. It is used due to the wide
base of recipients. In turn, the urban planning perfectives are
treated as a normative claim and ideological dimension. This
is used image-wise by governments and societies. The
concept of Smart in tele informatics and technologies
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indicates a large automation and intelligent technical
solutions with the current development of modern electronic
tools.

The author has conducted a research among the residents
of the city of Wroclaw, Poland with which they associate the
concept of Smart City. The survey was conducted among 200
city residents, taking into account the gender, age and
professional orientation. The study was carried out in
December 2018 in paper form in Polish.

tn

a1

2}
=]

L
]

7

B C o) E F G H

i
Iy

Fig. 1. Associations regarding smart city. own source.

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

| - Easy contact with the city administration

The results of the survey indicate that only 3.5% of
respondents associate the idea of Smart City with the creation
of a human community and the exchange of knowledge
between residents. This is a very small result, especially since
the Smart City concept aims to change the residents'
mentality into action rather than just participating in a passive
form. As many as 27% of those surveyed associate Smart
City with modern ICT systems. Respondents pointed to
increasing mobility and facilitating access to e-mail,
e-services, increasing hotspots with free internet access in the
city, as well as a fast Internet connection. Over a half of
respondents, identify Smart City with modern technologies
and technical issues related to facilitating the comfort of life.
A small awareness of active participation in society as a
creator / co-creator of society affects the lack of knowledge
sharing processes in society. In turn, government
administration does not receive signals from residents of the
need to create knowledge banks, tools to support the
exchange of knowledge and information between people
residing in a given metropolitan area, which results in the
lack of implementation of such solutions.

Cities that are advanced and operate based on international
schemes developed by communities around the world have
basic principles that, in the assumption that their residents
should seek:

A. General Goal

The general goal, or a given vision that guided the
implementation of Smart City's idea is to reach the ideal state,
in which the residents will have maximum comfort achieved,
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all their needs in the metropolitan area will be met, the city
will not have problems that will affect specific residents.
Such a state is very difficult to achieve and relatively
changeable depending on the given civilization progress of
the city and the values developed in it.

B. The Main Project

The project, which will be the final stage of the current
development of the city. This objective will support the
arrangement of side objectives that will foster the gradual
development of the metropolis and the partial achievement of
the given elements. The main project implemented jointly by
the residents, municipal authorities, the academic community
and the educational side in the city, as well as by
entrepreneurs can lead to a civilizational leap, and its
side-goals will improve life in many possible aspects.

C. Common Value System

It is important to use a common system that will index
values for residents, show what behaviors and actions are
well-aimed and acceptable, and what not. The introduction of
elements of tradition and contemporary values will further
integrate the city, keeping in mind the community that
inhabits the area.

D. Involvement of the Majority of Residents [5]

A very important element is the change in the mentality of
the inhabitants, making them aware that only through their
involvement certain goals are possible to meet. By activating
the individuals in the community that will spread the will to
take action, new projects can be introduced and the city can
be changed according to Smart City standards.

Knowledge Management is the whole of processes that
enable the creation, dissemination and use of knowledge to
achieve the organization's goals [6]. The concept of
knowledge management is perceived by contemporary
enterprises as one of the elements of building a competitive
advantage. The methods and strategies of gaining a
competitive advantage used so far, such as introducing new
products and continuous improvement of processes, are
becoming less and less effective, as products and processes
are easy to copy and adapt to the needs of competitive
enterprises. Traditional methods require much more effort
from employees and expensive investments, with a shorter
period of using the advantage gained with their help.
Contemporary realities, i.e. growing competition, rapidly
growing customer requirements, etc. require the company to
ensure the highest quality of the product and an efficient
production process.

The author suggests thinking in some aspects about the
city as a company. A place where economics also works and
there are conditions similar to those in organizations. The
concept of implementing a Knowledge Management system
in the city area may have many positive aspects that will
affect the daily lives of residents, as well as in the long-term
perspective on the development of the urban agglomeration.
Below is an analysis of the benefits of implementing
Knowledge Management processes in Smart City from
various perspectives suggested by the author.

KNOWLEDGE MANAGEMENT IN SMART CITY
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A. Business Perspective

The correct flow of information and knowledge, as well as
the resulting patterns of appropriate action can help the
creativity of residents, which will result in the creation of new
start-ups, and in the long-term support for local business and
the creation of new jobs. Creating unique solutions on a
national and global scale can bring companies from other
countries to the city, resulting patents can also lead to
increased profits from urban taxes. Additional circumstances
conducive to the exchange of knowledge, such as business
conferences and meetings of business people, may help to
exchange knowledge between specialists in the given fields
and residents. The city should allocate funds for such
projects.

B. Educational Perspective

Exchange of knowledge between universities within and
outside the city is a key element of their activity. The creation
of an information hub that will aggregate and distribute the
knowledge gained within metropolises can be an added value
for educational units operating in the Smart City area. [7] The
creation of models for the exchange of information between
scientists, as well as the preparation of appropriate conditions
for conducting research may be the key to the success of
universities and research centers.

C. Resident Perspective

From the side of the citizen, the exchange of knowledge is
important because it allows for self-development, increase of
competences, and the opportunity to improve personal and
professional qualifications. This translates into the possibility
of a better job, and thus potentially increasing the comfort of
life, as well as supporting urban processes as a co-participant
- residents are able to understand their belonging to the
community and engage in urban activities which contributes
to the development of the whole society.

D. Government Perspective

People managing the metropolitan area acquire new
qualifications, develop themselves, get to know different
perspectives of residents, which allows them to better meet
the requirements and support decision-making processes. It is
important that the exchange of knowledge is at all levels in
the city and areas, so that knowledge resources have
interdisciplinary status.

Benjamins, V.R. proposed three definitions [8] of
Knowledge Management, which define discussed processes
also in the metropolitan area. Results-oriented definition -
“To have the right knowledge at the right place, at the right
time in the right format.”, process-oriented definition — “The
systematic management of process by which knowledge is
identified, created, gathered, shared and applied.” and
technology oriented - “Business intelligence + collaboration
+ search engines + intelligent agents.

Result-oriented refers to focusing the attention of the
project's contractors on all objectives to meet the
expectations that the main originators set. Therefore, it is
important to define the expectations of the implemented
project in detail, set the goal and its priorities, and how to
communicate them so that the final results coincide with the
previous ones. By implementing the project, the concept of
results appears at the beginning, that is, what we achieve

157

thanks to a specific project. Assuming the creation of a place
of exchange of knowledge and procedures that is
accompanying all processes, it is important to define the
overall objectives and the potential results obtained. It is
important to develop patterns of knowledge flow, designate
data units with data repositories, time in which the
information flow will take place as well as standardize data
and transmitted content.

The next definition refers to the process recognition of the
entire undertaking. Knowledge circulates and subsequent
phases follow. Knowledge management refers directly to the
process of collecting, analyzing, managing, and sharing
relevant information throughout the city. Knowledge can be
obtained both within the city as well as from other
agglomerations and research centers. Then its inhabitants
aggregate, modify and use it to create the Smart society.
Knowledge supports the development of the agglomeration,
supports the creativity and innovation of residents, and
increases the awareness of the processes and the role of
citizens in civil society.

The last definition refers to the technological approach.
Smart City is a city that has the latest technologies available.
It uses electronic equipment to support the processes
occurring in it. Technology is a very important element
forming part of the whole spine. It is thanks to Business
Intelligence services that citizens can aggregate archival data
and data obtained earlier in the process, draw conclusions
from them, and create further activities.

Existing knowledge can be both tacit and explicit. Tacit
knowledge [9] exists only in the mind of the man who
possesses it, created as a result of experience and not fully
conscious ("I know that I can do it"), manifested only through
skillful action. Tacit knowledge is most often conveyed
during joint work, workshops, through conversation,
storytelling and shared experiences. It is knowledge acquired
subconsciously and equally subconsciously exploited, it is
difficult to articulate and harder to write in the form of
electronic records. This knowledge can be exchanged in the
city by organizing workshops, creating common places for
exchanging ideas, connecting people into groups according
to professions, industries and hobbies. Explicit knowledge
[10] is expressed in character and stored on knowledge
carriers. This knowledge can be aggregated in knowledge
repositories. On the example of a city, these can be servers
that are connected to a system that contains an interface for
data transfer and creation of workflows so that data on the
other side can be read and used appropriately in the form of
knowledge.

Below, the author passed the levels of data, information,
knowledge and wisdom by dividing it into tacit and explicit
and defining each one. It is worth noting that the division can
be used to create the citizen portal, available online,
supporting knowledge management processes. On that basis,
appropriate resources can be assigned and qualified to given
people.

Wisdom thinking and knowledge can be defined as
intellectual capital. This is an extraordinary positive value
[11] for the city. Human and intellectual capital translates
directly into the civilization degree of a given area. People
and their understanding of the processes taking place in the
world, as well as the abilities they have, there are the most
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important instrument in overall development.
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Fig. 2. Tacit and explicit knowledge. own source.

During this study, the author asked the open question what
residents expect in the exchange of knowledge. Answers are
shown below.
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Fig. 3. Expectations of residents in the field of knowledge management in
the urban area.

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,
interdisciplinary

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
newspapers and radio

As in the previous study, the sample was 200 people. Most,
because 127 respondents answered that they would like to
create an on-line portal that will support knowledge among
residents. The current trend of transferring all activities to the
network and a high degree of mobility favors the
development of such initiatives. 63% of respondents would
like to co-create an exchange of knowledge on the web,
putting as a community their own neighborhood and city.
Subsequently, 17% of residents would like to create events
and meetings for thematic groups. The next place was to
create a knowledge base that will aggregate data and
procedures, and will be a benefit for subsequent generations.
There have also been replies: Stationary places, allowing
coming and acquiring general knowledge, interdisciplinary,
and exchange of knowledge with other unconventional media
as local newspapers and radio. All of these activities can lead
to the exchange of knowledge within the city, raise public
awareness of the Smart Concept, and increase the
development of the region.

IV. IMPLEMENTATION OF A KNOWLEDGE PORTAL FOR
RESIDENTS

The knowledge portal usually refers to applications in
companies that supports the exchange of information
between employees. This term is not considered in the city or
region. 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 [12]. The knowledge portal is a
tool supporting this process. Considering the knowledge
portal in the scope of the city, the following aspects can be
distinguished.

A. Development of Human Capital

Establishing a knowledge portal can help exchange
knowledge between residents. Knowledge resources,
awareness about certain processes and involvement in
intellectual development increase human capital and an
advantage for residents in many aspects, e.g. on the labor
market.

B. The Aspect of a Social Bonds

The use of mobile applications and a portal available
online may also link people according to interests and
knowledge. It can build social ties and create a foundation for
civil society.

C. City Development - Education and Business

The creation of the knowledge portal will primarily serve
the development of knowledge of residents, exchange it
between them, but also benefit from education and business,
and thus the entire city. Educated, aware residents are a good
target for employers. The scientific community, also
acquiring new members, will be guided by the state of
knowledge and intellect of the inhabitants concerned.

o Support for investors
» Business events in the city

* Knowledge groups
 Bank of competense

» Communication between 4 gropus of community
* Referendums and votings

» Smart Trash with a geolocation
 Sensors system

* Position of the vehicles
o City parking system

* [T services and maps
* Comprehensive package in the cloud for residents

* Social media for residents

eSearch people by personality

¢ Smart shopping with RFID technology
* Supporting in daily activities

Smart Everyday Life
& Communication

Fig. 4. The concept of a resident portal available on-line.

¢ Consultations with doctors
 On-line prescriptions

o Planning for the further development of ideas
* Control of the other modules

A resident website could properly distribute knowledge
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among residents, but it would also have other functions.
Currently, cities are struggling with many problems and
inconveniences among residents.

These matters concern not only issues raised in the media
such as smog, traffic jams, low home comfort, but also
technological aspects, digital exclusion, improper health care
or the lack of models for knowledge management that would
contribute to the development of human capital.

The author has included the most important modules of the
potential portal, which will be available online. It is intended
to create a Smart city, connect all fields and problems
together. From the position of the author, the most important
aspects discussed in the article are the elements concerning
the implementation of knowledge management processes,
however, they are often inseparable from other aspects, such
as modern technologies, appropriate education and business,
or proper management.

The concept of the portal supporting Knowledge
Management processes and everyday life in Smart City,
considering them in many aspects, consists of eight modules.
All modules are interconnected and they are integral parts of
the entire project.

The Smart Business module supports the possibility of
business development in the city. It introduces bookmarks for
investors and originators of start-ups. On the other hand, the
business events mentioned above may focus on industry
representatives and initiate the creation of new business
development ventures. The Smart Human Capital module
assumes the creation of discussion groups for the exchange of
knowledge, the bank of the inhabitants' competent, and the
database of information available to residents. Smart
Management is an innovation in the form of implementing
communication between 4 groups - residents, education,
business and government. Easy, effective interaction between
these groups will result in an appropriate flow of information
and full and professional creation of new urban concepts. The
author also proposed a module for a clean environment -
Smart Environment. Thanks to it, it will be possible to keep
the city clean. The first sub-module named Smart Trash
assumes the possibility of automating the street cleaning
process. A resident walking down the street and seeing
garbage can take a picture of them and send them to the
municipal government with an application. Geolocation and
description will be forwarded to the cleaning company. The
time set for cleaning up the pollution will oblige the company
to come and verify the application. The second sub-system
assumes the implementation of sensors in rubbish bins.
Overflowing litterbins emit a signal to the municipal manager
who sends a garbage truck. Thanks to the appropriate
knowledge management in this case, it is possible to optimize
the number of garbage truck courses. The Smart
Transportation system will provide information in the field of
urban transport - the current position of buses and trams and
the availability of car parks in the city - agglomeration system
of sensors in the real time will indicate to drivers free parking
lots through a mobile system. The Smart IT module merges
all others from a technological point of view. In addition, it
introduces the possibility of browsing detailed city maps and
provides cloud services for residents. Smart Everyday Life
and Communication are solutions for every resident who can
use it in free time. Local Social Media can help build a
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community. Local search engine by personality is an
application connecting people residing in the agglomeration.
Sub-module Smart Shopping is designed to work with a
mobile application and systems in all stores in the city - a
resident puts goods from the store in a shopping cart and goes
between RFID gates that read articles, sum up and collect the
appropriate amount from the account. Bl analyzes provide
full knowledge about customer preferences and possible
retreat with backward prediction. Smart Care is a solution
and simplification in the field of health care. It introduces the
opportunity to consult an on-line doctor and print an assigned
prescription without leaving your home. The Smart Future
module allows to develop the platform in the future assesses
further steps and activities in the area.

V. CONCLUSION

Knowledge management in the Smart City area is still not
discovered area. The author in the article gave the essence of
cities in the world in the coming years, their development and
significance. The research shows that the subject of flow
information and knowledge management created in the area
of agglomeration is little known and identified to the public,
but respondents after a short introduction indicate that there
are many concepts and ideas for its development. The article
also presents the importance of extracting tacit knowledge
and its migration between residents. The last chapter aptly
describes the author's concept in relation to the city portal,
which will manage knowledge in all urban areas. These
modules are integral with each other. They are designed to
support everyday activities performed by residents. The main
resource in this case is information and knowledge, while the
backbone connecting from the technological side - network
infrastructure and a standardized, unified system with a
user-friendly interface.
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