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Abstract: The article deals with the theoretical substantiation of the mechanisms of overcoming the digital inequality of the 
population in Ukraine, among which the main ones have been defined as follows: creation of interoperable governance systems, 
introduction of educational algorithms of artificial intelligence and application of geo-information technologies (startups). 
Digital inequalities are classified as technical, inclusive, educational and economic. It has been proven that digital education of 
the future must be based on individual contextual learning, which is based on technological capacity, inclusion and interaction 
of teachers and students within personalized curricula. It has been substantiated that there is the necessity to create in (or at) 
public authorities centers of interoperable governance – organizational and technological complexes of intellectually organized 
workplaces of public officials, experts-analysts and specialists-communicators who carry out modeling, analysis, forecasting, 
graphic visualization of the situation by means of digital software, technical and communicational tools to support decision-
making based on neural network technologies and artificial intelligence algorithms. A model of interaction (movement) of 
informational and communicational flows and influences of a typical center of interoperable governance has been developed. 
The use of the visual representation of spatial data and digital services of geo-information systems is recommended on the 
example of the EasyWay startup, a digital logistics system of public transport routes to ensure the effectiveness of the centers 
of interoperable governance.
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1. Introduction 

The development of intellectual management en-
courages research in the sphere of application of 
interoperable systems and algorithms of artificial 
intelligence in the activities of central, regional and 
local authorities to simplify and improve the life of 
residents of the country, region and city. Instead, the 
digital inequality of Ukraine’s population is pushing 
startup developers and new technological solutions 
to come up with new mechanisms and digital al-
gorithms. Artificial Intelligence (AI) is partly or fully 
capable of replacing a  manager, a  civil servant, an 
analyst, or a teacher and provokes many heated dis-
cussions about the future of these professions, which 
are creative, non-standard, and at this stage crucial 
for further social development. The competencies of 
such specialists are essential for the development and 
further use of intelligent control systems, in particular 
those involved in the digital infrastructure of a mod-
ern city. However, efficient use of public transport 
requires convenient and interoperable startups and 
geo-information systems that can inform residents 
about the routes and arrival times of rolling stock 
for stops online, and control the transportation of 
passengers by the relevant departments of munici-
palities. The purpose of the article is to define scien-
tific substantiation of the mechanisms of overcom-
ing the digital inequality among the population in  
Ukraine

2. Literature overview 

The list of authors of research on the implementation 
of AI algorithms in various spheres of society includes 
B. Jack Copeland (Copeland, 1993), Katrina Wakefield 
(Wakefield, 2019), Brian Tomasik (Tomasik, 2018), Ber-
nard Marr (Marr, 2018), Bernard Marr (Marr, 2018) or 
Tanya Filer (Filer, 2019). However, regarding the use of 
AI in educational processes, it is worth highlighting 
the research of Jenny Anderson (Anderson, 2019), 
Mark Haw (Haw, 2019), or Rich Motoko (Motoko, 2016). 
The topic of digital governance is actively discussed 
by many scholars around the world, among whom 
Monika Tenenbaum-Kulig (Tenenbaum-Kulig, 2019), 
Klaus Schwab (Schwab, 2016), Scott Brennen, Daniel 
Kreiss (Brennen, 2014), Patrick Dunleavy, Helen Mar-
getts, Simon Bastow (Dunleavy, 2010) are worth not-
ing. 

The issue of interoperability of service activities 
of public authorities has already been considered by 
us in previous studies (Karpenko, 2020). Yet, the lack 
of science-based mechanisms to overcome digital 
inequality in Ukraine remains an unresolved part of 
the overall scientific problem.

3. Methodology

The study uses scientific methods of comparison, sys-
tematic analysis and synthesis of theoretical data, as 
well as abstraction, formalization and generalization 
of the results. A comprehensive interdisciplinary ap-
proach has been used to justify the ways to over-
come digital inequality in Ukraine. The comparative 
method was applied in the process of elaboration of 
the world source base on the problems of applica-
tion of artificial intelligence algorithms in the field of 
education. The method of morphological descrip-
tion and modeling was used in the design of systems 
of interaction (movement) of information and com-
munication flows and impacts of typical Centers of 
Interoperable Governance.

4. Description

One of the contemporary challenges in public adminis-
tration is digitalisation of this field, which should ensure 
interoperability and effective communication between 
digital components, such as devices, networks and data 
warehouses. This process is also intended to ensure in-
teroperability and to establish effective links in the sys-
tem of power-business-civil society interaction.

Information and communication technologies 
contribute not only to the development of society, 
but also create new social disparities, which are em-
bodied by the differentiation of digital inequality of 
people. In our opinion, the main factors for digital 
inequality are:
–  technical factor – determines the access to the Inter-

net and digital technologies (including the field of 
public administration);

–  inclusive (personal) factor – determines the ability 
(physical, social, religious, etc.) of people to use digi-
tal means;

–  educational factor – determines the level of digital 
competence (literacy), that is, the competence of 
people to use information and communication tech-
nologies;

–  economic factor – determines the level of the digital 
economy, i.e. the country’s ability to develop and 
spread modern digital technologies among numer-
ous layers of society.
The digital transformation of traditional forms of 

interaction between public authorities and citizens 
has to help to solve the problem of social inequality, 
and the governance must prevent digital stratification 
of society (digital inequality). Overcoming the digital 
divide involves not only enhancing digital competen-
cies, but also addressing public access to information 
and directly to digital technology. The increase in 
the number of digital users in Ukraine is influenced 
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not only by the level of technical infrastructure de-
velopment, but also by the state and development 
of the educational system, since the citizens who 
possess the necessary digital competencies provide 
the basis for shaping the digital society and improve 
the indicators of digital economy. Ukraine has not 
solved the problem of modernization of the system of 
vocational, higher education, retraining institutions, 
taking into account the training of specialists for the 
needs of digital governance, digital economy and 
“Industry 4.0” (Karpenko, 2020).

At present, the secondary education and higher 
education systems in universities around the world 
are undergoing transformations: enlargement (merg-
ing of educational institutions), discontinuation of 
some areas of study (closing specialties and elimi-
nating educational programs), insufficient number 
of highly qualified teachers and financial difficul-
ties (Haw, 2019). All these factors not only affect the 
quality of education received, but also encourage 
the management of educational institutions to find 
alternative methods of training, retraining and spe-
cialization of young people. One of such options is to 
replace the lecturers with artificial intelligence. Ten 
years ago, it would have seemed like science fiction, 
because teaching is a very creative specialty that is 
considered too complicated for computer algorithms.

However, assuming the mere replacement of the 
standard approach to learning, we can see many 
new opportunities for learning, including through 
AI. A huge database (knowledge) has been already 
obtained from online digital learning courses (Mo-
toko, 2016). Therefore, it is obvious that artificial intel-
ligence training will not take place in “24/7” online 
classes, but in virtual classrooms.

AI algorithms create customized learning plans 
that optimize the outcomes of each user of educa-
tional services, study and analyze patterns of student 
behavior (for example what content is viewed more 
often and longer, what mistakes are made, and even 
at what time of day people learn more productively. 
Data will be the basis for determining performance, 
which can be measured by exam scores, student sat-
isfaction levels, or job opportunities (Haw, 2019).

The development of AI has not yet reached this 
level, but now its algorithms are becoming a reliable 
aid for teachers. British education expert A. Seldon 
(Seldon, 2018) predicts that in developed countries 
jobs will replace teachers as early as 2027, though 
smart machines will never be able to become a com-
plete replacement for humans.

Belgium has become one of the first countries in 
the world to launch large-scale implementation of AI 
assistants in 2019 at the national level, which will help 
modernize secondary and higher education in the 

country over the next 5 years. This was made possible 
by an agreement between the Belgian Government 
and the owner of British startup Century Tech, which 
uses regional learning at 700 municipal schools in 
Flanders to use learning science, neuroscience, and 
data to personalize learning for kids. Century Tech is 
a digital artificial intelligence platform that, based on 
the character and interests of the student, forms his 
or her individual learning plan. The goal is to move 
from a  one-size-fits-all model of education where 
teachers try, but often struggle to teach varying levels 
in the classroom to one in which an AI platform helps 
tailor lessons to each individual student. Through 
the program, students take tests to determine their 
temperament, nature, range of interests, the most 
convenient format of work and the “gaps” in the ac-
quired knowledge. After testing, the program iden-
tifies the student’s strengths and weaknesses and 
recommends (optimally defines) individual learning 
plans (Anderson, 2019).

However, there is another example that demon-
strates the impossibility of removing a person from 
the learning process. For example, in Ohio (USA), in 
2000, a  private online school called The Electronic 
Classroom of Tomorrow (ECOT) was set up, where 
students independently completed online assign-
ments without teachers. In 2016, this experiment was 
considered unsuccessful, as most students simply lost 
interest in online education, while others who spent 
less than an hour preparing for the exam received 
poor grades in the final exam. Based on these data, 
experts have identified that a very important point 
in learning is the presence of a human factor (that is, 
a teacher) that will encourage and motivate students 
to learn (Motoko, 2016). However, the current educa-
tion system is imperfect too, because there are 25 to 
35 students per teacher in a class. It also has a nega-
tive impact on the educational process, because in 
45 minutes it is difficult to give personal attention to 
each student, to explain new material and to work 
out mistakes and incomprehensible moments from 
the past topic. This approach encourages students to 
seek help from tutors, which again brings us back to 
the need to find a learning option where we can find 
a balance between standard classroom teaching and 
AI-based learning.

Digital education of the future is, first and fore-
most, individual contextual learning based on tech-
nological capacity, inclusion and interaction between 
teacher and student, lecturer and student within 
a personalized curriculum.

Another important way of overcoming digital 
inequality is to build interoperable governance sys-
tems while ensuring the inter-barrier compatibility 
of its components. Such digital governance systems 
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should function to ensure the principle of accessibil-
ity of public services for each citizen and consist of 
mechanisms for the interaction of service providers 
with the technical, inclusive and educational factors 
of digital inequality to bridge the existing digital di-
vide. The following can be used to build effective 
interoperable governance systems:
–  a system approach, created on separate systems, 

as a  single whole, connected with the external 
environment, which works with all possible tasks;

–  a  situational approach, according wheather it is 
necessary to take into account specific external 
and internal factors that comprise the system at 
the moment and are valid at a given moment;

–  a combined system-situational approach, when us-
ing the political, economic, social, and resource 
structures that are integrated with each other, em-
brace the internal, interconnected elements of the 
system, and they are united with this environment 
to respond to specific situations.
It should be borne in mind that the combined 

approach involves making interoperable governance 
decisions in the digital governance system for each 
unique situation, based on a systematic consideration 
of the situation taking into account many details and 
making optimal decisions based on their analysis. For 
example, a well-known brand of combined system-
situational approach to management decision-mak-
ing is the Case Study method, which was started by 
Harvard Business School (HBS), which is based on 
the study of simulated situations and making good 
management decisions based on their comprehen-
sive and detailed analysis. In essence, it is about mas-
tering governance competencies in the context of 
uncertainty through the involvement of analysts’ in-
telligence, knowledge, experience and intuition. Each 
situation is a combination of some elements (condi-
tions, circumstances, states, etc.) that determine the 
dynamics (changes) of both the elements that make 
up the situation and the objects that are “immersed” 
in the situation. Situation assessment is always a sub-
jective analysis and generalization (synthesis) of data, 
which depends on its means and methods, events 
and processes (occurring or occured), the set of char-
acteristics of “immersed” objects and the relationship 
between them, which are in permanent cause and 
effect relationships.

Therefore, when building interoperable gov-
ernance systems, the informational and communi-
cational components of the relationship between 
the situation, its analysis, means of information and 
response play an important role. Communication 
from the communicator (the media) to the recipient 
(individual recipient or social group of recipients) is 
disseminated through communication channels.

The process of transmitting information to 
a group of people at the same time through special 
technical means involves both mass (broadcasting of 
the message) and personal communication (provid-
ing information on request) and receiving feedback 
from the recipient. The aforementioned necessitates 
the creation of Centers of Interoperable Governance 
(CIG), organizational and technological complexes of 
intellectually organized workplaces of public officials, 
expert-analysts and communication specialists, who 
carry out modeling, analysis, prediction, graphical 
visualization of the situation with the help of digital 
software-technical and communicative means of pro-
viding support for decision making based on neuro 
network technologies and artificial intelligence algo-
rithms. With the help of CIG, communication will be 
established between different authorities, citizens, 
NGOs and business structures.

At the same time, CIG, as a  separate functional 
tool, allows:
–  creating a system of internal communications of 

the authorities;
–  expanding monitoring activities and governance 

decision making with the help of external chan-
nels;

–  organizing communicative logistics of govern-
ance actions;

–  ensuring equal access to information and learning 
about overcoming digital inequalities;

–  increasing the trust in public authority.
The main task of CIG is to build an exact situa-

tional reflection of the state that arises in the sphere 
of activity of the public authorities, on the basis of 
which a local responsible performer (structural unit, 
structural subdivision, organization, etc.) makes an 
interoperable administrative decision on the basis 
of a communicative “picture”. This display gives you 
complete information about the current state of con-
trolled objects, both for internal communications and 
external requests, taking into account the issue of 
digital inequality. In addition, CIG is also tasked with 
administered information and communication flows 
and governance influences.

The structure of CIG consists of:
–  variety of conditions – the objects of control that 

are subjected to the governance influence of 
a public authority;

–  conditions regulator – the structure responsible 
for the contractor in the area of whose responsi-
bility the situational state of the controlled object 
lies;

–  complex situational-communicative system – 
a  unit or structure of public authority that per-
forms systematization (gathering, fixing and anal-
ysis of information on the state of the controlled 
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object both in the current and in a crisis situation), 
coordination (governance influence directed at 
regulators state of crisis) and communication with 
recipients (recipients of information), taking into 
account the principle of access to all informational 
conditions in any way and providing feedback, 
external monitoring and controlled object condi-
tions (Figure 1).

tralized storage and control of spatial information, 
which eliminates excess of information and prevents 
data conflicts. Thus, the use of GIS in CIG reduces 
the intellectual load on the user (through the use 
of AI algorithms), and consequently, increase the 
efficiency of the system.

One example of the integration of CIG and urban 
geo-information systems is the introduction in 2011 

Fig. 1. Model of interaction (movement) of information and communication flows (=>)and impacts (→) of a typical Center 
of Interoperable Governance.

Source: Own elaboration.

 
Fig. 1. Model of interaction (movement) of information and communication flows (=>) 
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Source: Own elaboration. 

 

The CIG can be both a subsystem module in digital governance systems and can function 

separately for monitoring, analysis, systematization, coordination and communication within the 

governance of a public authority. 

To ensure the efficiency of CIG functioning, visual representation of spatial data and digital 

Services of Geoinformation Systems (GIS) by means of interactive mapping should be used, which 

allows scaling the location of a set of situational processes. Displaying a set of interrelated objects 

on an interactive map in real time, providing each of the objects with information in different 

metrics in the form of diagrams, tables, graphs instantly gives an opportunity to evaluate the 

performance of these controlled objects. Moreover, based on the information stored in GIS 

repositories, it is possible to identify quickly trends in these indicators over time and to predict the 

dynamics of development of these objects. In this approach, GIS does not store object-oriented 

information itself, but is merely a processor for centralized storage and control of spatial 

information, which eliminates excess of information and prevents data conflicts. Thus, the use of 

GIS in CIG reduces the intellectual load on the user (through the use of AI algorithms), and 

consequently, increase the efficiency of the system. 

One example of the integration of CIG and urban geo-information systems is the 

introduction in 2011 of the Ukrainian startup EasyWay, an interactive public transit route search 

engine using Google, Yandex and Here's mapping services. This digital service is a social project 

that provides residents with logistical information on all city public transport routes and stops, 

creating the shortest traffic path, taking into account financial and time costs. This geo-

The CIG can be both a subsystem module in digi-
tal governance systems and can function separately 
for monitoring, analysis, systematization, coordina-
tion and communication within the governance of 
a public authority.

To ensure the efficiency of CIG functioning, visual 
representation of spatial data and digital Services of 
Geoinformation Systems (GIS) by means of interac-
tive mapping should be used, which allows scaling 
the location of a  set of situational processes. Dis-
playing a set of interrelated objects on an interac-
tive map in real time, providing each of the objects 
with information in different metrics in the form of 
diagrams, tables, graphs instantly gives an opportu-
nity to evaluate the performance of these controlled 
objects. Moreover, based on the information stored 
in GIS repositories, it is possible to identify quickly 
trends in these indicators over time and to predict 
the dynamics of development of these objects. In 
this approach, GIS does not store object-oriented 
information itself, but is merely a processor for cen-

of the Ukrainian startup EasyWay, an interactive pub-
lic transit route search engine using Google, Yandex 
and Here’s mapping services. This digital service is 
a social project that provides residents with logisti-
cal information on all city public transport routes 
and stops, creating the shortest traffic path, taking 
into account financial and time costs. This geo-in-
formational startup has been implemented in more 
than 60 cities of Ukraine and is already in use in Po-
land, Croatia, Moldova, Bulgaria, Serbia and Belarus  
(Figure 2).

EasyWay has a web interface, API access, as well 
as a widget integrated with the official sites and por-
tals of the city, the mobile version of which works 
with Android and iOS. In cities where an open GPS 
transport monitoring system is implemented – real-
time users of the service can see information about 
a list of all modes of transport, a map of the routes 
on which they travel, and display interactive bus, 
trolleybus or tram in real time and orientated wait-
ing time.
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5. Conclusions

As a  result of the research, the authors proposed 
mechanisms for overcoming digital inequality of the 
population in Ukraine, made their theoretical sub-
stantiation, and provided recommendations for their 
practical implementation. Among them:
–  implementation of artificial intelligence digital ed-

ucation algorithms, which should be based on in-
dividual contextual learning, which will be based 
on technological capacity, inclusion for each and 
the interaction of teachers and students within 
personalized training programs.

–  creation of Centers of Interoperable Governance 
(CIS) in (at) public authorities of organizational 
and technological complexes of intellectually or-
ganized workplaces of public officials, experts-
analysts and specialists-communicators, who 
carry out modeling, analysis, forecasting, graphic 
visualization of the situation by means of digital 
software-technical and communicative means of 
providing support for decision making based on 
neural network technologies and artificial intel-
ligence algorithms.

–  application of geo-information technologies 
(start-ups) to carry out interaction (movement) 
of information and communication flows and in-
fluences of Centers of Interoperable Governance, 
for the effective functioning of which it is recom-
mended to use visual representation of spatial 
data and digital services on the example of startup 
“EasyWay” – digital logistics system of public tran-
sit routes.

In the context of providing the foundations for the 
digitalization of Ukrainian society, special attention is 
paid to the development of the communicative com-
ponent. This will ensure that all citizens of Ukraine 
enjoy the benefits of the digital world without any 
technical, organizational or financial constraints and 
will reduce their time in the so-called “digital divide”. 
The development of digital infrastructure requires 
improvement in accordance with international re-
quirements and standards of investment infrastruc-
ture of the regions, which will provide an opportunity 
to stimulate attractive foreign investment.

Digitalization is becoming a  key factor affect-
ing all social processes, both everyday and global. 
The experience of developed countries proves that 
Ukraine could follow, step by step, moving towards 
the creation of ubiquitous digital governance, which 
becomes the next stage of technological transforma-
tion of public administration after informatization, e-
government and digitization through the integration 
of the physical, digital and biological worlds. Based 
on the above, we can predict that the introduction 
of intelligent control based on digital cyber-physical 
systems that combine material, biological and virtual 
objects will be the main driver of the Fifth Industrial 
Revolution (“Industry 5.0”).
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