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Abstract: A smart city is one of the latest concepts in the development of modern cities. It has evolved
from the foregoing smart cities 1.0 and 2.0 to the smart city 3.0, where members of the local community
play the main role as not only the recipients of the introduced changes and modern technology, but also
as the creators of urban space. One of the goals of a smart city 3.0 is to promote sustainable urban
development by improving the quality of life, enhancing social participation, and involving local
community members in planning and decision-making processes. This study set out to determine the
role and significance of e-participation methods in the smart city concept. The results of questionnaires
exploring the importance of e-participation in urban development are presented. The paper also
discusses changes in the availability of information and communication technologies (ICT) in Poland.
The secondary goal was to present the geo-questionnaire and Public Participation GIS (PPGIS) as
modern research tools. Internet tools based on geoinformation systems have considerable potential
for mobilizing social participation in spatial planning (Public Participation GIS). The present study
postulates the need for modern social participation methods in shaping urban space and promoting
the sustainable development of cities. The study highlights the main challenges in the research
process. The cooperation between the authorities and the citizens contributes to the development
of a civil society, informed decision-making, social involvement in public life, and more effective
governance at the local, regional, and national level. Measures that foster cooperation between the
authorities and local communities, the use of information and communication technologies (ICT),
and growing social awareness and social participation in managing development are the components
of a modern smart city and the building blocks of an e-society. The study also revealed positive
changes in access to ICT and their contribution to bridging the digital divide in Poland. Higher levels
of social awareness regarding participation and e-participation promote the growth of smart cities.

Keywords: urban management; citizen participation; urban planning; geo-questionnaire; Public
Participation GIS; sustainable development of cities; smart city concept; e-participation; urban
development; ICT; smart city 3.0

1. Introduction

Living standards and quality of life play an increasingly important role in an era of globalization,
growing consumerism, and rapid urbanization [1–3]. These changes are inevitable, and they are
strongly reflected in urban space, not only in the world’s largest metropolises, but also in smaller cities,
where they pose a threat to the natural environment and the local population [3–5]. Mounting problems
can compromise sustainable economic and environmental growth of cities [6,7]. The development of
civilization and technology necessitates the search for new solutions in transport, economy, finance,
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management, environmental protection, production, and other areas of life in line with sustainable
development principles to preserve the existing resources, not only for current, but also for new,
generations [7–9].

1.1. Research Aims

The aim of this study was to present the role and the significance of modern social participation
(e-participation) methods in urban management as an intrinsic element of the smart city concept.
The results of questionnaires exploring the role and significance of modern e-participation methods in
the urban development process were presented on the example of the city of Olsztyn. The changes in
the availability of information and communication technologies (ICT) in Poland were also discussed.
The secondary goal of the study was to popularize the geo-questionnaire as a modern research tool based
on Public Participation GIS (PPGIS). E-participation enables citizens to use ICT, and Internet access
provides members of the public with an opportunity to become more involved in the decision-making
process. Therefore, the present study aimed to answer the following research questions: (1) In which
Polish regions and to what extent did public access to ICT change? (2) What is the level of knowledge
and awareness about the development of smart cities and modern e-participation methods among
individuals who could potentially support social participation, and what problems could emerge
in research involving PPGIS tools are identified by these individuals? The presented results set the
ground for further research into e-participation in the smart city context.

The current study addresses contemporary challenges in urban development. Sustainable
development, participatory governance, preserving a healthy balance between urbanization and
environmental resources, and improving the quality of life are the main challenges facing smart cities.

1.2. The Nature of Social Participation and E-Participation

Social participation is the active involvement of individuals in the collective actions undertaken
by the communities to which they belong, or in which they live. Specifically, these measures include
active participation in the creation and operations of civic groups and non-governmental organizations,
as well as participation in the decision-making process and social, public, and political affairs [10–13].
Social participation can be defined as the process of building relationships and forming bonds at the
local community level [14,15].

Active participation relies on the cooperation between the citizens and the government, where
members of the public are actively involved in decision-making and management processes.
Local community members are increasingly involved in various areas of urban life [11,16]. The above
is dictated by growing social needs, higher awareness of community members who want to actively
participate in planning and decision-making processes, and potential conflicts with the local authorities
who fail to initiate urban planning measures [10,14,17,18]. E-government is a general term that describes
web-based services launched by the respective agencies of local, regional, and national governments [19].
E-governance involves the use of ICT for exchanging information with citizens, involving citizens in the
decision-making process, and providing administrative services to the society [19,20]. The development
of ICT contributed to e-governance in many countries [21]. E-governance initially focused on
government operations, but it presently also encompasses public participation [20]. E-government
and e-governance increase transparency and promote communication between the government and
the citizens [22]. Local and central authorities are beginning to recognize the potential, creativity, and
knowledge of community members in urban planning. At the same time, the growing availability
of ICT provides new opportunities for enhancing social participation and encouraging citizens to
co-design innovative solutions (including e-participation methods) in the management of cities [23].

E-participation enables citizens to become actively involved in the public consultation process
via ICT, mostly the Internet [24,25]. This concept denotes the interactions between the society
and formal political and administrative bodies that are made possible through ICT. E-participation
enables the government to reach more citizens than traditional social participation methods, and
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it relies on modern technologies to enhance active social participation in the decision-making
process [26]. Various e-participation tools exist, including social media (Facebook, Twitter), e-petitions,
chatrooms, discussion forums, video conferencing, consultation platforms, online questionnaires,
geo-questionnaires, geo-discussions, and web applications [25,27–30]. All of these tools rely on ICT.

1.3. Social Participation in National Strategic Documents in Poland

The role and significance of social participation in urban and regional development have been
addressed by international policy documents [16,31,32]. The Strategy for Responsible Development [33]
is one of the most important strategic documents in Poland. This document lays out the key prerequisites,
goals, and directions of national development in the social, economic, regional, and spatial dimension,
until 2020 and 2030. It proposes a new model of development that is driven by responsible, socially
sensitive, and territorially sustainable growth. The success of the planned development measures
requires the cultivation of attitudes that support cooperation, creativity, and communication and that
enhance social participation and local residents’ influence on public affairs. The document emphasizes
that local community members are not sufficiently involved in decision-making processes. It postulates
that social participation could exert a positive impact on national and local governance. The Strategy
for Responsible Development advocates the following goals and measures:

• Promoting social participation in decision-making and managing cities and functional urban areas;
• Recognizing the needs of various users of urban space;
• Supporting and promoting a participatory approach to decision-making and urban management;
• Developing a comprehensive system of consulting services for municipalities by promoting

good practices in the area of public consultations, participatory urban planning, and
participatory budgeting;

• Increasing the scope of participatory activities and the citizen’s influence on public affairs;
• Promoting social and civic dialogue;
• Supporting social organizations and civil society institutions;
• Improving communication between public administration and local communities;
• Improving the organization of public debates concerning matters that are important for

community members.

The Strategy also points to the lack of effective public sector communication practices and
the absence of effective social engagement methods in development processes. Ineffective social
participation compromises the citizens’ ability to make decisions and reach a compromise in the
planning process; it enables the authorities to turn a blind eye on the community’s needs and adopt
subjective decisions in spatial management that promote political goals rather the well-being of local
inhabitants [33]. The document also notes that digital technologies, particularly fast telecommunications
networks, should play an important role in improving all aspects of public life.

In Poland, the National Strategy for Regional Development 2030 [34] is the key strategic document
for the promotion of regional development until 2030. The strategy emphasizes the importance
of sustainable development on the national scale, including the reduction of disproportions in the
socioeconomic development of Polish regions. Regional policy should build a culture of social
participation and cooperation. The discussed document advocates the implementation of the smart city
concept that is geared toward innovation, ICT development, and social engagement in urban planning.
The strategy highlights the need for a better coordination of development-oriented measures with the
participation of citizens, institutions, and organizations. Participation is defined as civic engagement
in each stage of the decision-making process. Transparency and accountability play a crucial role at
every level of management, and improved communication between local governments and citizens
ensures that municipal services cater to local expectations and needs. Participatory tools contribute to
the utilization and development of social capital in a given area. Enhanced social participation where
citizens have a voice in matters concerning public life and space promotes social activity. The document
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also addresses smart cities and smart villages, whose development relies on modern technologies, big
data, and social participation.

The National Urban Policy 2023 [14] proposes a holistic approach to resolving the problems in
Polish cities. The main aim of this document is to empower cities and urban areas in the process of
promoting sustainable development, creating jobs, and enhancing the quality of local life by improving
the quality of urban policies at the national and territorial level. Public participation is one of the topics
addressed by this document, which states that the quality of urban management should be improved
by supporting and developing social participation mechanisms in all areas of urban life. Formal
public consultations should be gradually replaced with a partnership approach to urban planning and
implementing the relevant tasks [14]. The document also underscores the need for more extensive
social participation in spatial planning.

Human Smart Cities (smart cities that are co-created by the citizens) is the proprietary name
of a project and a competition initiated by the Ministry of Investment and Economic Development.
During the competition, local governments were encouraged to submit projects aiming to enhance
the cooperation between members of the public and city authorities through the implementation of
“smart” solutions. The project involved training sessions and consultations dedicated to the smart
city concept in Polish cities [15]. In this initiative, smart cities are defined as urban areas that not only
rely on modern technology, but above all, as cities where modern tools and solutions contribute to an
improvement in the quality of life [15]. Social participation is one of the main topics addressed by the
above project. The Human Smart Cities project recognizes the importance of social engagement in
the decision-making process, and it links social participation with the development of smart cities,
particularly smart cities 3.0.

The discussed documents emphasize the significance of social participation in the development of
contemporary cities, and they promote civil engagement and activity in planning and decision-making,
including with the use of ICT tools.

1.4. Social Participation as a Prerequisite for the Creation and Development of Smart Cities

Novel approaches to urban development and the accompanying modern solutions address rapid
global changes and the growing pace of life. One of such approaches is the smart city concept. The
smart city concept is one of the most important strategies for the development of contemporary cities
which confronts rapid urbanization processes and the associated changes in the natural environment.
The smart city concept [35] has attracted considerable interest as the epitome of intelligent urban
development and sustainable socioeconomic growth. Its origins can be traced back to the SMART
Growth movement in the late 1990s [36]. The broad concept of smart cities encompasses many urban
functions. In many cities around the world, various projects have been initiated in recent decades, to
upgrade urban infrastructure and services; improve environmental, social, and economic conditions;
and enhance the cities’ appeal and competitive edge [37]. Among the numerous concepts addressing
urban design and planning, the smart city concept offers the most comprehensive and multidimensional
approach to urban development. As a result, smart cities are not easy to define: Some definitions focus
on technological aspects, some emphasize economic factors, and some highlight the importance of social
participation. None of the numerous definitions of a smart city has been universally recognized [38].
A smart city is defined as an area that offers numerous opportunities for learning and innovation,
relies on the creative potential of its inhabitants and institutions, and employs digital infrastructure for
communicating and managing knowledge [39]. According to Giffinger et al. [40], a smart city is a city
that looks forward to the future and bases its performance on the following six components: smart
economy, smart inhabitants, smart governance, smart mobility, smart environment, and smart living.
A smart city is thus built on the “smart” contributions made by independent, socially responsible,
and aware citizens. A smart city is characterized by sustainable economic development and a high
quality of life, which are driven by investments in human and social capital, traditional (transport) and
modern (ICT) infrastructure, responsible resource management, and social participation [41].
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Despite the growing body of research into the smart city concept in the international arena, the
existing publications have received considerable criticism due to the multiplicity of theoretical papers
and excessive focus on technological issues, big data, and the Internet of Things. According to some
critics, the idea of a smart city extends far beyond the concept of a modern city that relies on advances
in digital technology [42]. Civil participation is the key component of many definitions of smart
cities, and ICT has considerable potential for shaping urban space, improving the quality of life, and
enhancing social involvement in the decision-making process [43]. The co-creation of urban space by
its users and recipients is emphasized in the literature [42]. Some authors have postulated that citizens
should actively participate in the process of creating sustainable and smart cities [23,44–48].

Social participation with the involvement of ICT is an inseparable element of the smart city
concept. A modern smart city recognizes the importance of cooperation between the local authorities,
inhabitants, and users of urban space. Active civic engagement in decision-making, social awareness
of participatory processes, and modern methods of civic involvement are the pillars of the smart city
3.0 concept.

The previous generations of smart cities (1.0 and 2.0) have evolved into the smart city 3.0
concept (Table 1), where local residents are not only the recipients, but also the creators of the
implemented changes and modern technologies in urban space. One of the theoretical goals of the
smart city 3.0 concept is to promote sustainable urban development through social participation and
an improvement in the quality of life by engaging local community members in the process of planning
urban development, setting directions for change, identifying problem areas in urban space, and
proposing solutions [15,49].

Table 1. The three generations of smart cities 1.

Smart City 1.0 Smart City 2.0 Smart City 3.0

The creators of technological
advancements encourage cities to
implement their solutions, with
the aim of improving the efficiency
of urban management.
Technology is the key element of
the smart city 1.0 concept.
Technological innovations are
often implemented in cities that
are not fully prepared for
this process.

Local authorities play the key role
in the development of smart cities
2.0. They focus on new
technologies, to explore various
options for improving the quality
of life in cities. Cities introduce
programs and projects which
support the implementation of
modern technologies in various
areas of life.
In a smart city 2.0, the significance
of the quality of life and local
governance is equated with that of
modern technology.

This is the latest and the most
advanced generation of smart
cities. Citizens play the key role in
urban development. Local
residents consciously choose to
participate in the process of
building modern cities, they rely
on modern social participation
tools, and are creative.
In the smart city 3.0, urban space is
created for users and with their
involvement.

1 [15,49].

Despite the fact that the smart city concept is already being implemented in many cities as part of
projects and programs that rely on smart technologies, such as public Wi-Fi networks and intelligent
traffic management systems, citizen-led development should be the next step in the evolution of smart
cities. Technological advancement and the availability of modern ICT tools underscore the importance
of e-participation.

Due to the rapid growth of the ICT industry, the Internet and social media have become the
major outlets for human communication, as well as effective tools for conducting social research [50].
The first ICT tools supporting urban planning and social participation have emerged already, in the
late 1990s [51]. In the process of establishing effective communication with the citizens, governments
should rely on online methods to create a more economically efficient bottom-up approach and to
ensure that public services better accommodate the needs and expectations of community members [42].
ICT tools also lead to greater transparency in local and central administration and promote effective
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communication between the government and the citizens [50]. The role and significance of social
participation in local governance has been emphasized in the literature, but some researchers have also
commented on the lack of detailed analyses that explore the importance of public involvement in the
development of smart cities [44,52–54].

1.5. Public Participation GIS as an E-Participation Tool

Communication between the local authorities, city residents, and the users of urban space is one
of the most important elements of a modern smart city. Active social participation in decision-making
processes and social awareness of participatory processes and modern participation methods are the
pillars of the smart city 3.0 concept. The Internet is a communication channel that enables members of
the public to participate in decision-making processes and urban development.

Internet tools based on geoinformation systems create vast opportunities for social participation
in spatial planning [55–58]. Public Participation GIS (PPGIS) are GIS tools where participatory research
and planning play a central role. The Public Participation Geographic Information System (PPGIS)
concept emerged in 1996, during a meeting of the National Center for Geographic Information and
Analysis [59]. Public Participation GIS (PPGIS) is a group of e-participation methods and techniques
which combine cartography with social research methods with the aim of engaging community
members in decision-making processes. These methods are increasingly used to survey the opinions
of local communities and to enhance social participation in urban planning [60]. Interactive online
maps enable the respondents to submit ideas, identify problems, and propose solutions addressing
specific locations in space. The knowledge gained from social research involving PPGIS is processed
in GIS software. The PPGIS operates on a similar principle to traditional questionnaires or public
consultations, but it also enables members of the public to locate their choices on interactive maps.
Thematic data in PPGIS software can be collected from individual users (experts, residents), as well as
from group discussions. As a result, the research tool and data collection methods can be adapted to a
specific problem. PPGIS tools support extensive public consultations at any time and place, and they
can be accessed via any device that supports web browsing without leaving home [60,61]. PPGIS tools
save money and time; they are more effective, accurate, and reliable; they enhance communication and
cooperation; and provide citizens with extensive access to data [62,63]. However, PPGIS tools require
Internet access, which is a certain disadvantage because digitally excluded social groups are prevented
from participating in such studies.

According to Barndt [64], the application of PPGIS tools in community research poses a challenge
both in the social and technological dimension, and the initially enthusiastic attitude toward these tools
can be diminished when problems are encountered during their implementation. Studies of urban
space can benefit from public opinion surveys which provide valuable information about community
members who represent different environments, attitudes, and viewpoints. In recent years, PPGIS tools
have been implemented in Scandinavian, American, Canadian, British, and Polish cities [55–57,65–68].

2. Materials and Methods

The selection of data sources and research methods was determined by the research topic, research
area, and the level of detail needed for addressing the research question. For this reason, the Materials
and Methods section is divided into subsections that correspond to the respective subsections in the
Results section.

2.1. Access to Information and Communication Technology in Poland

The access to Information and Communication Technology (ICT) in Poland was analyzed based
on Statistics Poland [69] data for 2004–2018. Shorter time intervals were examined if data were not
available in the indicated period. The studied areas were Polish voivodeships, which are NUTS 2
regions in the European Union’s statistical classification system. The above choice was dictated by the
absence of more detailed data (NUTS 3 and the former NUTS 4 and NUTS 5 levels). Sixteen Polish
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voivodeships were analyzed (Figure 1), and the results were compared against the average values at
the national level. The analyses relied on mathematical and statistical methods.
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Figure 1. Polish voivodeships (NUTS 2 regions).

The access to ICT was analyzed separately in households and businesses. The following indicators
were taken into account in households:

• Proportion of households with a personal computer (minimum one) in the total number
of households,

• Proportion of households with a personal computer (minimum one) and Internet access in the
total number of households,

• Proportion of households with a personal computer (minimum one) and broadband Internet
access in the total number of households.

The following indicators were taken into consideration in the analysis of businesses:

• Proportion of business using computers in the total number of businesses,
• Proportion of business using computers with Internet access in the total number of businesses,
• Proportion of business using computers with broadband Internet access in the total number

of businesses.

Only business that employ more than 9 people were included in the analysis due to
limited access to data and the data collection methods deployed by Statistics Poland [69]. The
relevant data were available for the following sectors of the Polish economy based on the Polish
Classification of Activities (PKD): C—industrial processing; D—generation and supply of electricity,
gas, steam, hot water, and air for air-conditioning systems; E—water supply, wastewater and waste
management, and re-cultivation measures; F—construction; G—wholesale and retail trade, and repair
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of motor vehicles, including motorcycles; H—transport and storage; I—hotel and catering industry;
J—information and communications; L—real estate services; M, sections 69 to 74—professional,
scientific, and technical services; N, sections 77 to 82—administration and auxiliary services; S, group
95.1—remaining services.

Mobile Internet access (smartphones, tablets) in households and businesses was not analyzed
due to the lack of the relevant data. The authors are aware that many members of the public have
mobile Internet access, which can be regarded as an e-participation tool that, unlike fixed Internet
access, it enables users to stay connected in any location. The availability of data on mobile Internet
use in Poland would substantially contribute to the presented research.

2.2. Respondents’ Opinions on Modern E-Participation

One of the most important elements of a modern smart city is communication between the local
authorities, city residents, and the users of urban space. A questionnaire survey was carried out
to explore opinions about the role of e-participation in urban planning. The research tool was a
semi-structured interview which combined the features of structured and unstructured interviews.
In a semi-structured interview, the respondents answer questions that have been formalized in
the research plan, but they can also be asked additional questions on specific topics of interest.
The interviews were carried in the third quarter of 2019, and they focused on three main topics: the
concept and definition of a smart city, the usefulness of the geo-questionnaire as a research tools,
and the potential influence of residents and users of space on decision-making relating to urban
planning and improvements in the quality of life. The proposed research method (semi-structured
interview) was used because, in some cases, subsequent questions may suggest answers to previous
questions. Respondents who are presented with a structured questionnaire could deduce the answers
to previous questions from the questions that follow. This risk is eliminated in a semi-structured
interview. The present study involved qualitative research methods where the researcher had greater
control over the research process by initiating free discussions and asking additional questions outside
the standard questionnaire. Qualitative research involves smaller, targeted samples. Qualitative data
are not statistically representative, but they produce accurate and more in-depth results.

A total of 20 persons participated in the survey. The target group was selected by non-random
sampling based on the following criteria: the respondents were residents of Olsztyn (Warmia and
Mazury voivodship in Poland) who were university graduates, were employed in public administration
(local or central) or urban planning, owned computers with Internet access, and were active users
of ICT tools. This group of respondents was targeted to explore the opinions of persons who could
potentially support social participation initiatives in the city and who have theoretical or practical
knowledge on the subject. The size of the sample was dictated by the fact that some of the initially
targeted respondents were unable to participate in the study for reasons that were outside the authors’
control. This sample size was selected due to the time-consuming nature of the research tool, and it
was dictated by the specific characteristics of the research tool. The research was time-consuming
because each participant was interviewed individually, on a different day, without the involvement of
a third party.

The questions were divided into three main thematic areas, as follows.
Area 1: Smart City

• Are you familiar with the smart city concept?
• What comes to mind when you think of a smart city?
• Do you think that the development of a modern smart city should rely on the cooperation between

the local authorities and the residents?

Area 2: Social participation

• Should the residents have a say in decisions relating to urban development, changes in urban
space, or improvements in the quality of life?
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• In what way could the residents participate in the decision-making process regarding changes in
urban space or improvements in the quality of life?

• What types of public participation tools are available to the residents of Olsztyn in the
decision-making process regarding the quality of local life and urban development?

Area 3: E-participation methods

• Have you ever taken an online survey? What is your opinion of online surveys?
• Have you ever taken an online survey concerning urban development, improvements in the

quality of life, changes in urban space, decision-making processes regarding urban development,
or a public consultation process? What is your opinion of such surveys?

• Are you familiar with the term “geo-questionnaire”?
• Do you think that geo-questionnaires could be a useful tool in the public consultation process to

elicit greater citizen participation in urban development?
• Have you ever taken an online survey involving a geo-questionnaire?
• Do you think that geo-questionnaires could be applied in practice?
• What problems could arise in connection with geo-surveys during public consultations and

decision-making processes?

A semi-structured interview enables the researcher to ask additional questions in connection with
the topics that arise during the survey. This option was not included in the above list because additional
questions were not a fixed component of the survey, and they appeared during a free discussion that
complemented the main topic of the study. The researchers did not provide the respondents with
any information about PPGIS or geo-questionnaires at the beginning of the interview. The relevant
information was provided only after the respondents had revealed whether they were familiar with
these concepts. Therefore, the adopted research methodology eliminated the risk of revealing the
answers and the relevant information to the participants. The information about geo-questionnaires
that was revealed to the respondents is presented in the following subsection.

2.3. Geo-Questionnaire as a Public Participation GIS Tool

Public Participation GIS (PPGIS) refers to various e-participation methods combining cartographic
and social research techniques. Public surveys increasingly often rely on PPGIS tools to explore the
opinions of local community members and to engage the residents in decision-making processes
relating to urban planning and development.

A geo-questionnaire is one of PPGIS tools. A geo-questionnaire supports extensive public
consultations at any time and place, and it can be completed on any device that supports web browsing
without leaving home. This method is deployed to acquire information about the preferences of local
community members. It involves a questionnaire with interactive maps to place the respondents’
answers in the spatial context. A geo-questionnaire contains a standardized set of questions, but it also
supports the acquisition of information about the respondents’ spatial behaviors and choices and daily
routines, as well as their preferences and suggestions concerning urban planning. Areas and locations
that are regarded as important by the respondents can be indicated on interactive maps, with the use of
points, lines, and polygons (surfaces). Questions that do not require the use of interactive maps can also
be included in this research methodology. Similar to a conventional questionnaire, a geo-questionnaire
can include both open-ended and closed-ended questions (“yes/no” and multiple-choice questions).

The stages of the research process involving a geo-questionnaire are presented in Figure 2. The
research problem and the research topic are identified in the first stage of the study. A preliminary
set of questions, maps, photographs, and other elements of the geo-questionnaire are prepared in the
second stage. The preliminary set of questions should be validated based on expert opinions. The
research tool is then developed, and a pilot study is performed on a selected sample. The results
are used to modify the questionnaire, adjust its functionality, and validate the final questions. The
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validated questionnaire is applied to survey the respondents in the final sample. The sampling method
in the pilot study and the full-scale study is determined by the research topic, research area, and the
examined population. The results are subjected to spatial, statistical, and cartographic analyses in the
last stage of research.
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2.4. Study Area

Olsztyn was selected for the study because it will participate in future research into smart cities
with the involvement of PPGIS tools. Olsztyn is a county with city rights and the capital city of Warmia
and Mazury voivodship (Figure 3). It has an area of 88 km2 and a population of 172,362 [69].

Olsztyn is the largest city in Warmia and Mazury voivodeship in terms of both area and population.
According to the National Spatial Management Plan, Olsztyn is an urban center at the national level
which fulfills selected metropolitan functions and combines functions of international and national
significance. Olsztyn belongs to a functional network of cities. The local authorities strive to engage
members of the public in urban management and planning by organizing public consultations and
deploying e-participation tools, such as the Participatory Budgeting Scheme (OBO). These measures are
consistent with the smart city concept, but they require further development and support in Olsztyn.

A case study is a research methodology that supports detailed analyses of the processes and
phenomena in the evaluated area or case. However, these processes and phenomena can be analyzed
in the context of larger communities and territorial units, and many of them apply universally. The
results of the study can be used to formulate conclusions about the Olsztyn urban area, and they
provide valuable inputs for research conducted in other cities.
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3. Results

3.1. Access to Information and Communication Technology in Poland

In the contemporary world, information plays a key role; it is used in different spheres of social
activity and permeates all areas of life. Information is a source of knowledge which, together with the
progress in information and communication technology, lays the foundations for a modern economy.
General access to the Internet promotes communication in the social, cultural, and business domains.
Progressing informatization eliminates spatiotemporal limitations. Access to ICT is an inseparable
element of modern societies and smart cities. The growing availability of ICT decreases digital
exclusion, facilitates communication with the citizens, and promotes social participation in the change
process and decision-making.

The study analyzed households with at least one personal computer. In all Polish voivodeships,
a significant improvement was observed in the proportion of households with personal computers
in 2004–2017 (Figure 4A), personal computers with Internet access in 2004–2017 (Figure 4B), and
personal computers with broadband Internet access in 2011–2017 (Figure 4C). The percentage of
the digitally excluded population decreased steadily in the analyzed period. In 2004, 33% of Polish
households owned computers, and only 17% of households owned computers with Internet access,
on average. In 2017, 76% of households owned computers, of which nearly 75% were connected to
the Internet, and 54% had broadband Internet access. The number of households with computers
increased by 131% in 2004–2017, and the greatest increase was noted in the Warmia and Mazury
voivodeship (179%), whereas the smallest increase was observed in Małopolska (110%). In 2004–2017,
the disproportion between voivodships with the highest and the lowest number of households
owing personal computers was somewhat deepened. The difference between voivodeships reached
10.6% in 2014 (Świętokrzyskie—26.3%; Małopolska—36.9%) and 11.2% in 2017 (Podlasie—68.2%;
Mazowsze—77.4%). The proportion of households owning computers with Internet access increased
by 343% in 2004–2017. In 2004, the above indicator was lowest in Świętokrzyskie voivodeship (11.0%)
and highest in Pomerania (21.8%). In 2017, the proportion of households owning computers with
Internet access was lowest in Podlasie (66.6%) and highest in Mazowsze (78.6%). The above can be
attributed to the fact that Warsaw, the Polish capital, is located in Mazowsze. Warsaw is the economic
hub of Mazowsze, bringing together highly specialized businesses and services that create numerous
development opportunities for local community members and, consequently, influence the result
for the entire voivodeship. In contrast, Podlasie is a predominantly agricultural region with much
lower levels of socioeconomic development. On average, 24.1% of Polish households do not have
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computers, 25.2% do not have computers with Internet access, and nearly 50% of households do
not have computers with broadband Internet access. It should also be noted that the percentage of
households with computers was higher in large cities than in rural areas.
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An analysis of Polish businesses revealed an increase in the availability of personal computers
(Figure 5A), personal computers with Internet access (Figure 5B), and personal computers with
broadband Internet access (Figure 5C) in all Polish voivodeships in 2012–2018. In 2012, 94.7% of
businesses used computers, 93.2% of businesses used computers with Internet access, and 81.9%
of businesses used computers with broadband Internet access on average. All of the analyzed
indicators increased in 2018, when 96.2% of businesses used computers, 95.6% of businesses used
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computers with Internet access, and 95.0% of businesses used computers with broadband Internet
access. The disproportions between voivodeships were less pronounced than in the analysis of
households. The number of businesses equipped with computers was highest in the voivodeship of
Western Pomerania (98.7%) and lowest in Łódź (93.0%). A highly similar trend was observed in the
percentage of businesses using computers with Internet access. In 2012–2018, the greatest changes
were observed in the proportion of businesses using computers with broadband Internet access, which
increased by 16%, on average, in the country.
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The results of the analysis point to a clear decrease in the digital-divide gap in Poland. However,
a significant proportion of the Polish population, in particular households, still do not have access
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to personal computers or the Internet. The growing availability of ICT reduces digital exclusion
and creates new opportunities for communicating with Polish citizens and engaging them in change
processes and decision-making through e-participation. The Polish society is thus evolving toward
being an e-society.

3.2. The Respondents’ Opinions on E-Participation and Geo-Questionnaires

A questionnaire survey was carried out to evaluate the importance of social participation and
explore the respondents’ opinions on e-participation and their familiarity with the available options
for participatory urban planning. The research tool was a semi-structured interview. It should be
noted that many respondents gave several answers and that many answers were similar. Therefore,
only selected answers that addressed the examined topics in the most conclusive, cohesive, and
comprehensive manner were cited in this paper.

The first set of questions focused on smart cities. Ninety percent of the surveyed subjects were
familiar with this concept. Most respondents associated a smart city with modern technology. Broader
definitions of a smart city were also proposed:

• “A smart city relies on modern technology to improve the efficiency of all urban functions, in
particular transport, commerce, and recreation. Modern technology improves the performance
of the entire urban system based on the information acquired from ‘conscious’ residents and
visitors”;

• “A smart city abides by the principles of sustainable development through the deployment of
modern technologies in all areas of life”;

• “A smart city is characterized by effective flow of information, efficient urban functions, and high
levels of social participation in urban planning”;

• “A smart city is a modern city with extensive infrastructure”;
• “A smart city is a modern city which deploys modern technology, protects the environment,

provides effective transport services, promotes the use of electric cars, and is inhabited mostly by
well-educated residents”;

• “A smart city relies on ICT tools which support urban development and the development of the
local community”.

All respondents were of the option that the development of smart cities should rely on close
cooperation between the authorities and the citizens. The surveyed subjects also pointed out that
the local authorities should respect and fulfill the inhabitants’ expectations. All respondents agreed
that members of the local community should be able to participate in the decision-making process
concerning, for example, urban planning and improvements in the quality of life. More than half of
the surveyed subjects were of the opinion that social participation is a necessary prerequisite for the
effective functioning of modern cities.

Nineteen respondents proposed various solutions to improving social participation in
decision-making processes relating to urban planning and development. The most popular solutions
included the following:

• Direct participation in public consultations and meetings,
• Online participation through e-questionnaires addressing specific problems and online voting

(such as participatory budgeting),
• Direct reporting of problems to the competent authorities,
• Making well-informed voting decisions based on the programs of political parties and

political candidates,
• Participation in referendums,
• Active participation in urban planning (online public consultations).
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The following question addressed different forms of social participation in Olsztyn. All respondents
were familiar with the Olsztyn Participatory Budgeting Scheme (OBO), and most of them had
participated in the program. The surveyed subjects were also familiar with the Olsztyn Civil Panel,
public consultations and meetings with local community members.

Subsequent questions focused on e-participation. All respondents had participated in at least one
online survey and were highly appreciative of this form of social research. In their opinion, online
surveys “are interesting and provide the participants with the time required to carefully consider
their responses”, “are an effective means of remote communication”, and “can be completed at any
time and place on any device with Internet access”. According to the respondents, online surveys
also generate benefits for researchers because they “can be completed within a shorter period of time
than conventional paper questionnaires”, “enable researchers to quickly reach the required number of
respondents”, and “save time and money”. The main limitation of online surveys was that “random
sampling and the anonymity of research participants (who are not held responsible and are not
“shamed” for their answers) can undermine the reliability of the results”. The following question
addressed participation in online surveys and public consultations regarding urban development,
improvements in the quality of life, changes in urban space, and participation in decision-making
in matters concerning urban planning. Fifteen respondents had participated in online surveys and
public consultations. In their opinion, these research tools are highly useful, and they empower
local community members to participate in the urban development process. Similar to the previous
questions, random sampling and the respondents’ anonymity were regarded as the main limitations
which could compromise the reliability of results.

The last set of questions was dedicated to geo-questionnaires and PPGIS tools. Only half of
the respondents were familiar with the terms “geo-questionnaire” and “geo-survey”, and none of
them had participated in this type of research. When these concepts and their practical applications
were explained, all respondents agreed that geo-questionnaire surveys could be useful during public
consultations, to engage local residents in urban planning and management. The surveyed subjects
were of the opinion that geo-questionnaire surveys “could produce interesting results” and “are useful
and legible for both respondents and researchers”. According to the respondents, the fact that “this
research tool could be particularly appealing for young people who often navigate change and have
interesting ideas” was an advantage of geo-questionnaire surveys. One respondent pointed out that
geo-questionnaires could be useful provided that “the questionnaire was carefully planned and the
maps were legible”. The participants also remarked that “the research sample should be carefully
selected, and the questions should target individuals who have an interest in specific topics and
problems”.

At the end of the survey, the respondents were asked to identify possible problems resulting
from the use of geo-questionnaires during public consultations and participatory planning. Twenty
percent of the surveyed subjects did not identify any problems. The remaining respondents pointed
out the following:

• Geo-questionnaire surveys could attract little interest from potential respondents,
• Respondents could manipulate surveys by completing the geo-questionnaire multiple times,
• Respondents could use the survey to solicit support for their projects and ideas,
• The responses could be sarcastic, irrational, malicious, or misleading,
• The respondents could fill in only the first pages of the questionnaire,
• The results could be disregarded by the authorities,
• Digitally excluded individuals (without computers or Internet access), as well as seniors, could be

prevented from participating in the survey,
• The questions could be incomprehensible for the respondents,
• Not all respondents would able to use the research tools (to mark objects on the map),
• Some respondents lack spatial orientation and cannot read maps,
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• The respondents’ level and type of education could affect the results,
• Some respondents could be discouraged from participating in subsequent surveys due to the

lack of funding for serious and expensive projects and the authorities’ failure to implement the
proposed projects,

• Possible conflicts of interest between large developers and environmental activists could influence
the results.

The results of the study clearly indicate that Olsztyn would benefit from e-participation and
that local community members’ proposals and suggestions should be respected. Online surveys
and geo-questionnaires were evaluated as useful tools for promoting social participation in urban
life. The respondents also identified the most likely problems that could appear during surveys
involving geo-questionnaires.

4. Discussion

The results of the present study indicate that the Polish society is evolving toward an e-society.
Computerization and Internet access are on the rise in all Polish regions, both in households and
businesses. The growing access to ICT in Polish households calls for optimism, but a certain proportion
of the population still does not have Internet access and does not own computers. According to a
survey of Polish households conducted by Statistics Poland in 2018 [70], respondents who did not
have computers or Internet access claimed that they did not need the Internet, did not have computer
skills, could not afford a computer, could not afford an Internet connection, or were reluctant to use
the Internet. The growing popularity of ICT creates new opportunities for reaching the citizens and
engaging them in e-participation processes. These opportunities should be seized by decision-makers
in local and central administration to fully harness the potential of e-participation.

The study revealed that Olsztyn’s residents who would be willing to support e-participation
recognize the potential of ICT tools such as online surveys and geo-questionnaires. In their opinion,
ICT tools contribute to harmonious urban development, facilitate the collection of information about
the residents’ opinions, and encourage members of the public to participate in the decision-making
process. Social participation plays a significant role in urban development and the emergence of a civic
society. The participants were also aware that online surveys would not be free of problems that could
undermine the effectiveness of public opinion surveys. Various measures can be undertaken before
the survey to minimize these risks. For example, the respondents could be provided with detailed
instructions for filling out the questionnaire and marking their answers on maps. Survey developers
should ensure that the survey is not completed many times from the same IP address. Efforts should
also be made to reach digitally excluded citizens through interviews, consultations, or traditional paper
questionnaires. It should also be noted that the surveyed respondents initially did not link the smart
city concept with e-participation, but focused mainly on advanced technologies. This observation
indicates that the role of social participation and e-participation in the development of smart cities
should be better communicated to local community members.

Public Participation GIS tools are increasingly used to promote e-participation in Poland and
in the world. Surveys involving PPGIS tools enable the authorities to explore the opinions of local
community members and implement real changes in urban management [55]. These tools can be
applied in public consultations concerning the development and modification of local zoning plans,
environmental impact reports, modernization of urban centers, the residents’ opinions on new legal
regulations, and the quality and availability of public transport [71]. E-participation tools enable urban
dwellers to participate in public consultations on local zoning plans and local land-use plans.

E-participation (social participation that relies on information and communication technology) is
an inseparable component of smart cities whose development is driven by modern technology and
participatory planning. Modern technology connects individuals residing in geographically distant
communities who are no longer prevented from participating in local governance [72].
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The growing popularity of e-participation methods in decision-making and planning contributes
to the rise of e-societies in smart cities. An e-society is a type of society where information and
communication technologies are used extensively by the local authorities to communicate with
the citizens and solve important problems [23]. The main advantages of e-participation are as
follows [42,72]:

1. Greater transparency in governance at the central and local level—e-participation tools enable
citizens to participate in management processes and gain access to information that was previously
unavailable. Transparency and freedom of information are the key pillars of a democratic society.

2. Greater emphasis on community needs—e-participation methods strengthen cooperation with
the citizens and facilitate the collection of feedback, which enables the authorities to cater to the
citizens’ needs and expectations.

3. Enhanced social engagement—access to the Internet and social media, and the growing awareness
of the need for greater social participation in decision-making and urban planning deliver benefits
for both the citizens and the government (at the central and local level).

4. New opportunities for improvement in central and local administration.

The results of the study indicate that citizens are more likely to reach for e-participation tools if
they have a positive attitude toward websites and applications that are used in the decision-making
process [73]. Research also indicates that citizens tend to vest more trust in authorities that implement
e-participation schemes [74].

Research involving e-participation methods via dedicated Internet platforms has an advantage
over studies that rely on traditional paper questionnaires, public consultations, and community
meetings. In comparison with conventional research tools, e-participation methods are more accessible,
transparent, and less expensive, and online surveys can be completed at any time and place, without
the participant having to leave home. ICT tools can also decrease survey costs by enabling citizens to
participate in the urban planning process via any device that supports web browsing, at any time and
place [75].

E-participation and PPGIS tools can also effectively target young respondents. Young people
extensively use ICT tools on a daily basis, they are online nearly around the clock, and they are
highly active on social media [76]. Therefore, the authorities should implement e-participation tools
to reach this important target group. Young people are creative and, above all, they are the future
users of urban space [76]. Social media, crowdsourcing, and mobile applications can contribute to
the development of local democracies with the participation of young people. However, for this goal
to be achieved, the local authorities have to recognize the potential stemming from modern social
participation methods and the opinions voiced by young people [76–78]. According to Sakil [76],
digital communication training and awareness-building in local and central administration is critical
to bridging the ICT-capacity gap between young people and civil officers. To achieve that goal, urban
development programs, services, and changes in the urban space have to meet the needs of local
community members, including young people. However, improved access to ICT is not sufficient to
elicit young people’s interest in social participation [77]. Research indicates that various communication
channels (promotional campaigns and advertisements in the media and social media) are required to
effectively reach young people, that such programs should be adapted to the youth culture and other
social factors, and that the content of promotional messages should be clear and easy to understand [78].

It should be noted that all citizens should be able to express their opinions regardless of age,
material status, or educational background. Cooperation, dialogue, and the search for compromise are
thus needed to ensure that social participation makes a tangible contribution to the quality of urban
management. Trust-building is an important aspect of local governance, and the transparency of the
participatory process significantly contributes to the achievement of the above goal. Citizens should
be engaged in decision-making in early stages of the process, in order to boost their motivation and
to develop the most effective solutions. Members of the public should be aware that final decisions
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concerning urban planning are made by the authorities, who are not always able to implement all of
the proposed solutions. After all, the responsibility for the adopted decisions and changes rests with
the authorities, not the citizens.

It is the local authorities’ role to convince the citizens that participatory planning generates tangible
benefits for the local community and the urban environment. City dwellers should be educated about
the positive aspects of participatory decision-making and the resulting improvements in the quality
of urban life. Local, regional, and central authorities should provide members of the public with
the opportunity to participate in urban planning, including through the use of e-participation tools.
At the same time, local residents can assist the authorities in performing their statutory duties in
a more effective manner that accounts for the needs of community members. Social participation
facilitates urban management by planning urban space in line with the residents’ expectations, which
improves the quality of life. The cooperation between the authorities and the citizens contributes
to the emergence of a civil society, social awareness, and social participation in public affairs, and it
strengthens democratic governance at the local, regional, and national level.

5. Conclusions

Social participation enables citizens to have a genuine voice in decision-making and urban
planning. In this process, both parties (the authorities and the citizens) should assume responsibility
for the implemented decisions and changes. By engaging community members in policy-making,
exploring their opinions and points of view, the authorities gain a new, broader perspective on urban
management and development that accounts for the real needs of city dwellers.

Participatory planning that relies on information and communication tools is an integral part
of the smart city concept. The cooperation between the authorities and the citizens is one of the
pillars of a smart city. Active civic engagement in decision-making, and growing awareness regarding
participatory processes and methods are essential for the growth of smart cities 3.0. E-participation
and Public Participation GIS tools create numerous opportunities for the effective management of
cities. Measures that promote cooperation between communities and the authorities (local and central),
ICT tools, growing levels of social awareness, and civic engagement in local governance contribute to
the emergence of smart cities and e-societies.

The significance of participatory decision making in the evolution of smart cities has been
recognized at the international, national and local level. Smart cities should rely on innovative
solutions, information, and communication technologies, as well as on participatory planning, to
manage assets, resources, and services more efficiently.
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147–158.

66. Kahila-Tani, M.; Broberg, A.; Kyttä, M.; Tyger, T. Let the Citizens Map—Public Participation GIS as a Planning
Support System in the Helsinki Master Plan Process. Plan. Pract. Res. 2015. [CrossRef]

67. Broberg, A.; Salminen, S.; Kyttä, M. Physical environmental characteristics promoting independent and
active transport to children’s meaningful places. Appl. Geogr. 2013, 38, 43–52. [CrossRef]

68. Green, D. The role of Public Participatory Geographical Information Systems (PPGIS) in coastal decision-making
processes: An example from Scotland, UK. Ocean Coast. Manag. 2010, 53, 816–821. [CrossRef]

69. Statistics Poland. Local Data Bank. Available online: Stat.gov.pl (accessed on 10 September 2019).
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