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Purpose. To substantiate methodology for applying mathematical methods to the assessment of digitalization of public man-
agement and administration, approbation of the authors’ model of this assessment at the level of territorial communities.

Methodology. Theoretical (analysis, synthesis, systematization, generalization) and empirical (observation, mathematical and
statistical analysis, modelling, comparison) research methods are applied.

Findings. The analysis of the process of digital governance formation in Ukrainian realities and the research on conceptual
approaches of global indices to the assessment of developing digital society and digital governance made it possible to develop
analytical tools adapted to the specifics of digital development content at the local level. The authors prove that the assessment of
digital governance will increase the reliability of the process of decision development and decision making in the sphere of man-
agement of complex multi-level socio-economic systems, providing an opportunity of assessing different strategies of digital trans-
formation. The authors propose their own tested model in order to provide full understanding of digitalization of public manage-
ment and administration at the local level. It is proved that the authors” methodology allows for a systematic analysis of the state
of digitalization of public management and administration at the level of territorial communities.

Originality. The scientific novelty consists in the statement and solution of the problem of improving the methodological tools
for assessing the digitalization of public management and administration at the level of territorial communities by using four indi-
cators of the integrated index: sub-indices of service provision quality and public information access, website functionality, digital
socio-political inclusion, internal electronic document management system of local self-government bodies.

Practical value. A practical example of implementation of the above-mentioned model is demonstrated in order to provide full

understanding of the level of digital transformation at the local level.
Keywords: digital transformation, public management, administration, model, territorial community

Introduction. Transformational changes of modern
Ukraine are conditioned by global digitalization that reflects
the causal connection between the Fourth Industrial Revolu-
tion (“Industry 4.0”) and the development of society (“digital
society”). The scale and pace of digital transformations have
become the main characteristics of economic development
[1].

Digitalization is aimed at providing every citizen with
equal access to services, information and knowledge on the
basis of digital technologies. The introduction of digital tech-
nologies has a positive impact on the effectiveness and effi-
ciency, quality and cost of public, community and personal
activities. Digital technologies open new opportunities for so-
cio-political inclusion of citizens.

These technologies are increasingly used in management
and interaction between the state, regions and communities,
as well as in communication between public authorities and
residents. Openness, transparency, government accountability
and citizen participation in policy making and implementation
are the basis for good governance, and digital technologies en-
sure the accessibility and simplicity of these processes.

In order to analyse the process of implementation of the
“digital” platform at the level of state/regions/territorial com-
munities, achievement of goals and functional tasks and deter-
mination of the results of public institutions’ activities on digi-
talization there should be conducted an assessment.

“Action plan for the implementation of the Concept of de-
velopment of the digital economy and society of Ukraine for
2018—2020”, approved by the Cabinet of Ministers of Ukraine,

© Nikolina I.1., Hulivata I.0O., Husak L.P., Radzihovska L. M.,
Nikolina I. 1., 2020

dated January 17, 2018 No. 67-p, determines the necessity of
developing and substantiating indices, indicators and methods
for assessing digital development of Ukraine accordingly to in-
ternational development practices [1]. In “Grounds of imple-
mentation by executive authorities of the principles of state pol-
icy of digital development”, approved by the Cabinet of Minis-
ters of Ukraine, dated January 30, 2019 No. 56, there is also
emphasized a necessity to adhere to such principle of digital
governance as “assessment of efficiency and effectiveness” [2].

Literature review. The implementation of the trend of digi-
tal transformation of public management and administration
has become the object of research of many foreign scientists in
the field of public administration. Thus, in our opinion, spe-
cial attention is drawn to the works of the following research-
ers: P. Dunleavy and H. Margetts [3], B. Corydon, V. Ganesan
and M. Lundqvist [4]. UN experts measuring the E-Govern-
ment Development Index [5, 6], the E-Participation Index [7]
considered theoretical and practical aspects of e-government
implementation, assessed the development of e-government
and digital participation at the national level.

In Ukraine, the issues of digitalization of public manage-
ment and administration in general, and its assessment in par-
ticular, have been investigated insufficiently, though there are
works by leading domestic scientists in which the essence of
e-government, its formation and development in Ukraine and
worldwide are revealed, and the measuring system of develop-
ment of information society and e-government is analyzed.

In the works by V. Kuibida, O. Karpenko it is substantiated
that digitalization transforms management processes, qualita-
tively improving them, creating new digital services and inno-
vative forms of service activities of public authorities and local
self-government bodies [8, 9].
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In recent years, international organizations have been assess-
ing the development of e-government, e-participation at the na-
tional level [5—7], a number of initiatives of civil society institu-
tions aimed at determining the effectiveness of some individual
e-government tools at the local level has been implemented [10].

However, the unresolved part of the general problem of the
research is the theoretical and methodological substantiation of
assessing the digital transformation of public management and
administration in Ukraine at the level of territorial communities.

Purpose. The aim of the article is to scientifically and theo-
retically substantiate the applying of mathematical methods
for assessing digitalization of public management and admin-
istration, and the main task is to analyse the existing method-
ology, develop and test a model of assessing of digitalization of
public management and administration at the level of local
communities.

Methods. Research tasks determined the use of the follow-
ing methods: abstract and logical method aimed at theoretical
generalization and formulation of conclusions; data collection
methods applied in empirical studies; mathematical and statis-
tical analysis of information, which made it possible to form a
database of the actual state of digitalization of public manage-
ment and administration in Ukraine at the level of territorial
communities; expert survey which provided a comprehensive
understanding of the level of digitalization of public manage-
ment and administration; modelling made it possible to obtain
rating values of the integrated index of digitalization of public
management and administration of the UTC (united territorial
community) under investigation; due to comparative analysis
the comparability of assessments was ensured in the process of
characterizing digitalization of public management and ad-
ministration of the UTC during the period under review.

Results. The role of the state and state administration was
perceived differently through history, starting with the all-en-
compassing Leviathan, the interpretation of the state as the
centre of the world mind and creator of history in the Hegelian
spirit, Weber’s model of rational bureaucracy, ending with a
service approach that presents the state as an organization fo-
cused on providing services to citizens, with the reformatting
of the relationship between the state and citizens: from guard-
ianship — to partnership, and a modern vision of management
inclusiveness on the basis of digital standards (according to the
principle of “Digital by Default™).

Thus, the evolution of management model in the public
sector can be represented through the dynamics of the termi-
nological system: “public administration” — “public manage-
ment” — “new public management” — “e-government” —
“digital governance”.

Digitalization of public management and administration
(digital governance) is a form of organization of public admin-
istration focused on meeting the needs of citizens, which pro-
vides efficiency, openness and transparency of public authori-
ties and local self-government bodies, as well as a possibility
for their interaction with society, an individual or business
through digital technologies if all participants of the commu-
nication have appropriate digital competencies.

In their works, V.Kuibida, and O.Karpenko monitored
evolutionary changes in the paradigm of introduction of infor-
mation and communication technologies in the activities of
public authorities: “informatization of state administra-
tion” — “e-government” — “digitalization of public manage-
ment and administration (digital governance)” [8, 9].

The process of formation of digital governance in most
countries is multi-vector, i.e. it is produced both “from
above” — at the level of central public authorities, and “from
below” — at the level of regions, territorial communities and
community initiatives that generate demand for change [3].
A similar situation can be observed in Ukraine.

In Ukraine, the challenges of digitalization of public man-
agement and administration are reflected in a number of regula-
tionsyof ithesCabinetrof sMinistersyof sWkraine: such orders as

“Some issues of public management reform in Ukraine”, dated
June 24, 2016 No. 474-p, “On approval of the Concept of e-
services development in Ukraine”, dated November 16, 2016
No. 918-p, “On approval of the Concept of e-government devel-
opment in Ukraine”, dated September 20, 2017 No. 649-p, “On
approval of the action plan for the implementation of the Con-
cept of e-services development in Ukraine for 2017—2018”, dat-
ed June 14, 2017 No. 394-p and “On approval of the Concept of
development of the digital economy and society of Ukraine for
2018—2020 and approval of the action plan for its implementa-
tion”, dated January 17, 2018 No. 67-p; rulings “On approval of
the Regulations on data sets to be disclosed in the form of open
data” of October 21, 2015 No. 835, “Some issues of electronic
interaction of state electronic information resources” of Sep-
tember 8, 2016 No. 606, “Some issues of documenting manage-
ment activities”, dated January 17 2018 No. 55, “Some issues of
digital development”, dated January 30, 2019 No. 56.

It should be noted that the creation of conditions for the
“abrupt” development of digitalization of state governance
(public management and administration) is laid down in the
draft law of Ukraine “On the digital agenda of Ukraine” [11],
in the order of the Cabinet of Ministers of Ukraine “On the
Action plan for the implementation of the Concept of devel-
opment of the digital economy and society of Ukraine for
2018—2020”, dated January 17, 2018 No. 67-p [1].

On November 7, 2018, the law of Ukraine “On electronic
trust services” came into force, which is aimed at reforming of
the national regulatory framework in the field of qualified dig-
ital signatures through the implementation of the European
Union legislation. It exercises the right to Mobile ID services
— a promising digital technology that enables the growth of
digital governance with mandatory socio-political inclusion
and responsible participation of citizens, that is with digital
participation [12].

At the level of regions and territorial communities, e-peti-
tions, e-appeals, e-consultations and e-participatory budgets are
common tools for e-democracy. O.Karpenko, O.Levchenko
and S. Sakalosh prove that the use of digital democracy tools (as
opposed to e-democracy) at the regional or local levels requires
digital transformations, the introduction of digital technologies
and the availability of appropriate digital competencies [13].

We are convinced that the synergy of promising areas of
use of mobile, social, cloud technologies, data analysis tech-
nologies, Open Data, Digital Identification, Digital Govern-
ment Platforms, Blockchain, Digital Workplace, Multichan-
nel citizen engagement, Anything as a Service (XaaS), IoS,
Cyber-Physical Systems, Smart Factory, Sharedservices 2.0
[11, 14—16] in combination with the appropriate digital com-
petencies of public officials, citizens, stakeholders can lead to
revolutionary changes in public management and administra-
tion, make it valuable, effective, reactive.

For digital governance, the communication links will be

9«

obviously bidirectional: “governmentegovernment”, “govern-
ment <> business”, “government <> citizens”, “government <>
employees”.

It is apparent that the assessment of digital governance will
increase the reliability of the process of development and deci-
sion-making in the management of complex multi-level socio-
economic systems, providing an opportunity to assess different
strategies of digital transformation.

In our opinion, the analysis of recognized global methods
for assessing the development of digital society and digital gov-
ernance will be useful for developing such analytical tools that,
based on the conceptual approaches of global indices, will be
adapted to the specific content of development of digital
Ukraine at the local level.

Thus, the level of e-government development of countries
has been assessed by the United Nations Department of Eco-
nomic and Social Affairs (UNDESA) since 2003 according to
the EGDI (E Government Development Index), the mea-
surement is carried out every two years with the indicators of
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193 countries being taken into account. The EGDI is a com-
posite index made up of other sub-indices and used to measure
the readiness and capacity of national administrations to use
information and communication technologies to provide in-
formation services to the public, business and for the needs of
the authorities themselves [5].

In a formalized way, the EGDI looks like an average
weighted assessment of three normalized scores on the three
most important aspects of e-government according to the
UNDESA methodology [6]

EGDI = 1/3(0S[normalized + T[[normalized + HClnarmul[zed) 5

where OS1,,maiea Stands for the Online Services Index;
TI,ormaiea — the Telecommunication Infrastructure Index;
HCI,maiizea — the Human Capital Index.

The EPI (E-Participation Index) is calculated by UN ex-
perts along with the EGDI. Encouraging citizen participation
in digital interaction is a cornerstone of socio-political inclu-
sion. The tasks of the state regarding electronic participation
of citizens, on the one hand, are to improve citizens’ access to
information and public services; on the other — to promote
participation in public decision-making.

The EPI expands the aspect of the survey concerning digi-
tal governance by focusing on the use of online services for
simplifying the provision of information by citizens, interac-
tion with stakeholders and participation in decision-making.
Mathematically, the EPI is calculated as the sum of three indi-
cators: e-consulting, e-informing, e-decision making. [7].

By means of the analysed indices individual segments of
digitalization of public management and administration are
measured at the national level. Direct use of mathematical
models of the EGDI and EPI for assessing the digitalization of
public management and administration at the level of territo-
rial communities is not possible. Changes and additions of
global indices should be aimed at taking into account the diag-
nostics of local peculiarities of the formation and development
of e-government; the creation and use of new digital tools by
territorial public authorities; dependence on the available in-
formation base on digital activities of territorial communities
and the interaction of digital governance entities; the aggrega-
tion of assessment indicators depending on the possibility or
impossibility to quantify the results of certain areas of digitali-
zation of public management and administration of territorial
communities; the conclusions of the expert survey, etc.

In Ukraine, there is a practice of assessing the develop-
ment of e-government by public organizations according to
their own models:

- publicity Index of Local Self-Government of regional
centres of Ukraine (Publicity Index of Local Self-Government)
— annual monitoring of the level of openness, transparency and
publicity of municipalities, due to the use of digital tools as well;

We started from the fact that a necessary condition for the
validity of the results of diagnostic conclusions should be the
substantiation of assessment criteria (digitalization indicators)
selection and the reliability of indicators that will detail the re-
sults of the digital governance assessment.

In our opinion, it is expedient to choose such digitalization
indicators that will represent communication links between
the main entities of digital governance (Table 1) which classi-
cally are represented as interaction sectors:

- G2G (“government to government”) — a sector of elec-
tronic interaction between authorities. It includes the organi-
zation of electronic document management and data exchange
between government electronic registers on the basis of the
principle of unification, interchangeability and compatibility;

- G2B (“government to business”) — a sector of electronic
interaction between public authorities and economic entities
the aim of which is to support and develop business by means
of ICTs through the provision of administrative and other ser-
vices, business participation in the implementation of state
policy and programs;

- G2C (“government to citizens”) — a sector of electronic in-
teraction between public authorities and citizens aimed at provid-
ing citizens with quality and timely public services, citizen partici-
pation in state policy making and the electoral process, the assess-
ment and control of activities of public authorities and so on;

- G2E (“government to employees”) — a sector of interac-
tion between public authorities and public officials themselves.

The selection of the system of representative indicators
(Fig. 1) of digitalization of public management and adminis-
tration at the level of territorial communities is conditioned by
a number of factors: availability of a regional information base;
possibility or impossibility to quantify the results of certain ar-
eas of digital governance; the analysis of the characteristics of
introducing digital technologies.

In a formalized way, the integrated index of digitalization
of public management and administration at the level of terri-
torial communities LDGI can be represented as a function of
many variables

LDGI=f(S,, W, I, D),

where S, stands for the sub-index of quality of service provision
and public information access; W is the sub-index of website
functionality; /, is the sub-index of digital socio-political inclu-
sion; D, stands for the sub-index of the system of internal elec-
tronic document management of local self-government bodies.

Table 1

Characteristics of indicators of digitalization of public
management and administration

- monitoring of the level of implementation of e-govern- Interaction Indicators Investigated characteristics of
ment tools in local self-government bodies of the largest cities sector indicators
of Ukraine was carried out annually in five main areas: the G2C, Website functionality | Measurability of site content,
level of information content of official Internet resources of G2B availability of feedback, ease of
city councils, the degree of implementation of e-participation access to pL}th }“formatlon’
tools in cities of Ukraine, the level of access to information interface friendliness
that is at the disposal of local self-government bodies, the lev- G2G, System of internal Measurability of the system of
el of citizens’ access to administrative services and the degree G2E electronic document internal document circulation
of implementation of electronic document management sys- managementoflocal | and exchange, document
tems in the activities of city councils [10]. self-government bodies | archive, security level
Proceeding from the conceptual approaches of the global G2E, Quality of service Measurability of administrative
EGDI and EPI, the results of the survey of the expert group, G2B provision and public | services, access to public
which included scientists in the field of public management, information access | information, public feedback
government and local self-government officials, representa- and activities of administrative
tives of public organizations, we developed a methodology and service centres
the LDGI (Local Digital Governance Index) model, adapted G2C, Digital socio-political | Measurability of tools that can
to the specifics of the level of territorial communities in order G2B inclusion ensure constructive interaction
to provide a comprehensive understanding of the level of digi- between government and the
talization of public management and administration. public
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Fig. 1. Scheme of assessing digitalization of public management and administration at the level of territorial communities

We believe that the proposed system of indicators repro-
duces the quantitative and qualitative aspects of the develop-
ment of digital governance, which complement each other and
provide informative and holistic characteristics of digitaliza-
tion of public management and administration at the level of
territorial communities, make it possible to assess the condi-
tions of its formation and changes.

The sub-index of quality of service provision and public
information access S, is detailed by the following analytical in-
dicators that are grouped into factors of influence b, (k — se-
quence number of the investigated territorial community):

1) by,: information access (information on activities of the
local self-government body, the city (village) mayor and his/her
assistants, the list of executive bodies of the city council, their
structure, location, working hours; the list of municipal enter-
prises, institutions of social sphere that provide services to popu-
lation, medical, recreation institutions, preschool and general
education institutions with indication of address, directors, tele-
phone numbers, working hours; information on current activities
(procurement plans, budget, projects, auctions, competitions,
available vacancies); historical and cultural information; news
and announcements of official events and meetings, and so on);

2) byy: administrative services (contact details and recep-
tion hours of administrative services centres (ASCs); the list
and classification of provided administrative services, avail-
ability of information cards of administrative services; possi-
bility to send an e-mail to the ASC for advice; possibility of
submitting an application and documents for receiving admin-
istrative services / of electronic queuing via one’s personal user
account; possibility to monitor the status of processing of the
application for administrative services; possibility to download
application forms for administrative services or documents for
the issuance of permits; website information about the loca-
tion of places where the necessary application forms of the in-
stitution are provided to applicants, etc.);

3) b3 public feedback (availability of online reception of
the head of the territorial community, available form for sub-
mitting electronic appeals; possibility to track the processing
of e-appeals; statistics on citizens’ appeals published on the
website; carrying out of online public survey on topical issues
of the life of the territorial community; the possibility to dis-

4) by public information access (information on a special
structural unit or a person responsible to ensure access to public
information; availability of public information request forms;
possibility to request public information via e-mail; information
on the accounting system (public information register), types of
information stored by the monitor; information on the procedure
for compiling, submitting a request for information, appealing
against the decisions of information monitors, actions or omis-
sions; reports on the satisfaction of requests for information);

5) b;s.: the assessment of organization of administrative ser-
vices centres’ activities (availability of reception, electronic queu-
ing system, information electronic self-service terminals, zoning
of ASC premises, ASC security system, information stands,
stands with sample applications; creating conditions for people
with limited physical capacities (availability of ramps, adapted
information terminals, stands), notifying users on the result for
administrative services provision; provision of “related” services
(photocopying, banking services, and others) in ASC premises;
availability of mechanisms for obtaining consumer opinion
(feedback books, suggestion boxes, exit polls, etc.), and so on).

The sub-index of website functionality W} is represented
by the following analytical indicators that are grouped in by;:
availability of site search, site map, mobile version of the web-
site, navigation menu on each page of the site, multilingual
version of the site, website version for the visually impaired;
the possibility to search for information by tags, return to the
main page from any page of the site, and so on.

The sub-index of the system of internal electronic docu-
ment management of local governments D, is determined on
the basis of the following analytical indicators, which are
grouped in by, availability of internal electronic document
management system at the local self-government body; a
number of employees (as a percentage of the total number)
working with electronic document management system
(EDMS); each employee working in the sphere of electronic
document management has a personal access password to the
data of electronic document management system and an elec-
tronic digital signature; available distributed user access to
EDMS; availability of an electronic system for registration of
citizens’ appeals in EDMS; availability of electronic registra-
tion of incoming and outgoing documents of the electronic
archive, documents of the local self-government body; scan-

kovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2020, N2 5 153

www.manharaa.com

ol L) fnj |




ning of incoming documents; connection of municipal enter-
prises and institutions of the city to electronic document man-
agement system, exchange of electronic documents with state
authorities of different levels by means of EDMSs; exchange of
electronic documents with other authorities with the use of a
digital signature; integration of electronic document manage-
ment system with other systems; training for staff on the use of
EDMS; staff testing for the ability to use EDMS; electronic
endorsement of regulatory documents in EDMS; integration
of electronic document management system with mobile de-
vices.

The sub-index of digital socio-political inclusion 7 is de-
tailed by the following analytical criteria that are grouped into
the factors of influence byy:

1) by, feedback tools (website interactivity; a communi-
cation platform that allows for real-time communication with
dispatch service (online chat), online broadcasting of council
meetings (availability of a specialized section or service on the
site); available mobile applications concerning the territorial
community functioning, e-consulting and e-voting services;
representation of local public authorities in social networks;
possibility to leave a comment via social media; training for
officials of public authorities and residents of the territorial
community on the use of feedback tools, testing of public of-
ficials for the ability to use feedback tools);

2) byy,: implementation of e-petitions (issues related to the
submission of electronic petitions are recorded in the statutes
of territorial communities, either regulations on electronic pe-
titions or the order of their consideration which regulated all
related procedures in more detail are approved; compliance
with legislation requirements concerning the implementation
of e-petitions; compliance with the recommendations on the
number of votes required for consideration of the petition;
available e-petitions service with a user-friendly interface, data
visualization; methodological recommendations for citizens
on the initiation and formulation of texts of electronic peti-
tions; the activity level of the e-petitions system usage, and
others);

3) by community initiatives budget (available informa-
tion about the project on the city council website; open access
to all submitted projects; availability of regulatory framework
necessary for the holding of a competitive tender; available
service for online voting for the best project; available infor-
mation on the implementation of winning projects).

The analytical indicators are calculated in scores, the
summed values of which form the value of influence factor by.

Consolidation of the values of each influence factor by
should be carried out taking into consideration the weights of
influence B;, determined on the basis of the expert survey.

The value of indices W}, I,, at the level of territorial com-
munities is calculated as the sum of 8 and 17 analytical indica-
tors accordingly.

The value of indices S, D, at the level of territorial com-
munities according to the i-group of indicators is determined
in the following way

5

quzbljk'ﬁlj;
j=1
B, =L
j=1
0<B,<l;

where B is a weight coefficient of the j-indicator of the * or 4"
group; k stands for the number of the investigated territorial
community, (k=1,..., ).

In order to define weight coefficients of the indicators
within one group we used the method for scoring the expert
review object by experts. Weight coefficients are defined on the
basis of scores which are given by experts and reflect the sub-
jective opinion of the expert concerning the influenceability,
value and importance of the indicator. Scores are taken from
the special assessment numeral scale.

The integrated index of the assessment of digitalization of
public management and administration at the level of territo-
rial communities LG DI of the k-city, town, village is calculated
in the following way

LGD]: Sqr . }\‘S+ VVf }Mw"' ld' }\.,-"’Def' }\‘d;
Aty A+ Ag=1, 0<Ay, Ay Ay Ag< 1,

where A, A, A;, A, stand for weight coefficients of the indices
of quality of service provision and public information access,
website functionality, digital socio-political inclusion, inner
electronic document management system of local self-govern-
ment bodies accordingly.

The proposed mathematical model for assessing digitaliza-
tion of public management and administration at the level of ter-
ritorial communities is open for logical changes and additions.

In order to test the developed methodology, digitalization
of public management and administration was assessed on the
example of Vinnytsia city united territorial community during
2014—2018, according to the monitoring data of the NGO
“Podillia Agency for Regional Development”, starting from
2014. The results of calculations are given in Table 2.

The state of digitalization of public management and ad-
ministration of Vinnytsia city united territorial community is
visually presented in Fig. 2.

Ranking was carried out in order to make a rating. The
LDG]I value has a variation interval — (0; 14.64). The best inte-
grated assessment of digitalization of public management and
administration at the level of territorial communities is in the
period when the index L DG/ takes a value close to “14.64” and
the worst — in which it is close to “0”.

The division of groups of regions into clusters by means of
rating values according to the scoring system allowed us to
identify 5 clusters in which the assessment of digitalization of
public management and administration at the level of territo-
rial communities has similar values: A — highly developed ter-
ritorial communities [14.40; 14.64); B — rapidly developing
territorial communities [13.55; 14.40); C — territorial commu-
nities of medium level of development [12.14; 13.55); D — de-
veloping territorial communities [10.13; 12.14); E — underde-
veloped territorial communities [0; 10.13).

In order to forecast the dynamics of the level of digitaliza-
tion of public management and administration of Vinnytsia
city united territorial community, a graphical method was

integrated index
—
S8 3

>

Values of sub-indices,

v

2014 2015 2016 2017 2018 Years

=

mmm Service provision quality and public information access
mmmm Website functionality
Tnner electronic document management system
mmmm Digital socio-political inclusion
e [ntegrated index, LDGI

Fig. 2. The results of assessing the state of digitalization of pub-
lic management and administration on the example of Vin-
nytsia city united territorial community during 2014—2018
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Table 2

Structural-logical scheme of calculation of the integrated index of digitalization of public management and administration on
the example of Vinnytsia city united territorial community 2014—2018

No. Indicators, criteria groups, local criteria

Values by years
2014 | 2015 | 2016 | 2017 | 2018

Coefficients

1 Quality of service provision and | Information access, by,

B =0.357 23 23 23 25 25

public information access

Administrative services, B,

B1,=0.090 21 21 21 21 21

Public feedback, b3

Bz =0.160 9 12 9 1 12

Public information access, f3,4

B14=0.260 18 18 18 18 18

services centres, b5

Organization of activities of administrative

Bys=0.120 1l 1 1l 12 12

S, A,=0.43 17.54 | 18.02 | 17.54 | 18.70 | 18.86
Website functionality W, A, =0.20 6 6 7 8 8
Internal electronic document 1, r=0.17 15 17 18 21 20
management system
4 Digital socio-political inclusion | Feedback tools, by, B4 =0.285 4 5 6 7 8
Implementation of e-petitions, by, B4 =0.325 0 2 5 6 7
Community initiatives budget, b,; By3=0.39 0 0 2 5 5
D, Ay=0.20 1.14 | 2.08 | 412 | 590 | 6.51
Integrated index LDGI 11.52 | 12.25 | 12.83 | 14.39 | 14.41

20

18 y="7E-53e00609%
R?=0,9449
16 R

14,39 -="

14 === 14,41
1225 _ _
12 12,83

Values integrated index

11,52

8
2013 2014 2015 2016 2017 2018 2019 2020 Years

Fig. 3. The results of forecasting the integrated index of digitaliza-
tion of public management and administration on the example
of Vinnytsia city united territorial community for 2019—2020

used. The dynamics of the level of digitalization of public
management and administration of Vinnytsia city united ter-
ritorial community will be positive (Fig. 3).

So, the approbation of the authors’ model demonstrated
that it can be used to assess digitalization of public manage-
ment and administration at the level of territorial communities.
Due to the proposed methodology it is possible to carry out a
systematic analysis of the problem, its structuring and presen-
tation in the form of a hierarchy; to form a database of the ac-
tual state through the calculation of both the integrated index
and its structural components; to work with a variety of statisti-
cal information; along with a wide range of quantitative char-
acteristics of the state of digitalization of public management
and administration, to take into account the qualitative aspects
of the problem that do not have a direct numerical expression.

Conclusions. The article analyses the evolution of manage-
ment model in the public sector and investigates the multi-vector
process of digital governance formation in Ukrainian realities.

The authors prove that assessing of digital governance will
increase the reliability of the process of development and deci-
sion-making in the management of complex multi-level socio-
economic systems, providing an opportunity to assess different
strategies of digital transformation.

In the article it is substantiated that the conceptual ap-
proaches of global indices to assessing the development of
digital society and digital governance will be useful for the de-
velopment of analytical tools adapted to the specifics of the
content of digital development of Ukraine at the local level.

Proceeding from the necessary precondition of reliability
of diagnostic conclusions, the authors proposed their own
model-adapted-to-the.specifics-of thedevel.of territorial com-

munities in order to provide full understanding of the level of
digitalization of public management and administration at the
local level. The proposed mathematical model for assessing
digitalization of public management and administration at the
level of territorial communities is open for logical changes and
additions. In order to test the developed methodology, the as-
sessment of digitalization of public management and adminis-
tration was carried out on the example of Vinnytsia city united
territorial community during 2014—2018.
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yNpaBJiHHA Ta aAMIHICTPYBAHHS HA PiBHI
TEPUTOPIATLHUX TPOMAa
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Meta. OGrpyHTYBaTH METOIOJIOTIIO 3aCTOCYBaHHSI MaTe-
MaTUYHUX METOMIB 0 OLHKM 1udpoBi3alii myosiyHoro
yIpaBJiHHS Ta aAMiHICTpyBaHHS, arpo0alliisi aBTOPCbKOT MO-
JIeJli TAKOTO OLliHIOBAHHSI HA PiBHI TEPUTOPiaJIbHUX TPOMAI.

Metoauka. 3acToCOBaHi TEOPETHYHi (aHami3, CUHTE3,
cucTeMatu3allisi, y3araJbHEeHHsI) Ta eMIipuyHi (crocrepe-
JKE€HHSI, MAaTeMaTUKO-CTaTUCTUYHUI aHali3, MOAETIOBAaHHS,
MOPiBHSIHHS) METOJU JOCTIKEHHSI.

PesymbraT. AHaji3 mpoliecy CTaHOBJCHHS LM(MPOBOTO
BPSITyBaHHSI B YKPAiHCHKHX peatisiX, MOCTIIKeHHST KOHIICTITY-
aJIbHUX ITiAXO/iB ITOOATBHUX iHAEKCIB 100 OLIIHKU PO3BUTKY
11 POBOTO CYCIIILCTBA Ta LIU(PPOBOTO BPSIAYBAHHST 103BOJIU-
JIM 3OIMCHUTH PO3pOOKY aAHAITUYHOIO iHCTPYMEHTapilo,
aanToOBaHOTO A0 crienr(iku KOHTEHTY HU(POBOro PO3BUTKY
Ha MiClIeBOMY DiBHi. ABTOpaMu JOBEIEHO, 1110 OLiHIOBaHHS
1MGbPOBOTO BPsITYBaHHS MiIBUILIUTD HAIIHHICTh MPOLIECY PO3-
PpOOKM Ta MIPUIAHSITTS pillieHb B YIPaBJIiHHI CKJIagHUMU Oara-
TOPiBHEBUMU COLiaJIbHO-EKOHOMIYHUMU CUCTeMaMu, 3a0e3-
MeYylour MOXJIMBICTb OLIHKM Pi3HMX CTpaTeriii LudpoBoi
TpaHcdhopmallii. ABTOpHY 3alpONOHYBaIN BJIaCHY alpoOOBaHy
MOJIEJIb 3 METOIO0 KOMITJIEKCHOTO pO3yMiHHS LM(POBi3alLlii Imy-
OJIIYHOTO YIPABJIiHHS Ta aIMiHICTPYBaHHS Ha MiCLIEBOMY DiB-
Hi. JloBeneHo, 110 aBTOpChKa METOAMKA J03BOJISIE MPOBECTU
CHUCTEMHUII aHali3 cTaHy UM@pOoBi3allii My0J1iYHOTO YIIpaBIiH-
H$I Ta aJIMiHICTPYBaHHS Ha PiBHI TEPUTOpiaTbHUX TPOMaJI.

HaykoBa HoBu3Ha. [losisirae B MOCTaHOBII il BUPILLIEHHI
Mpo0JIeMHU BIOCKOHAJIEHHS METOIOJIONIYHOIO iHCTPYMEHTAPiI0
OLIiHIOBaHHS LM(pOBi3allii MyOIiYHOTO YIIpaBIiHHSI Ta aiMiHi-
CTPYBaHHSI Ha piBHi TepUTOpiaIbHUX TPOMA ILJISIXOM BUKO-
pUCTaHHST YOTUPBHOX iHAMKATOPIB iHTETPOBAHOTO iHAEKCY: Cy-
OiHIEeKCIB SIKOCTI HagaHHS TOCHYT Ta JOCTYITy A0 IyOJiYyHOI
iH(OPMaHiimdyHKiiOHATHHOCTyBeO-caiiTyy 1MbPOBOI COIli-

aJIbHO-TIOJIITUYHOI IHKJTIO3i11, CUCTEMU BHYTPILLIHBOT'O €JIEKTPO-
HHOTO JOKYMEHTOOOITY OpraHiB MiCIIEBOIO CAMOBPSITYBaHHSI.

IIpakTiyna 3HauyumicTh. [IpoaeMoOHCTpOBaHO MpaKTUY-
HUI TIpUKIIAJ peatisalii Momeni OliHKKM LMdppoBizallii my-
0JIiYHOTO yNpaBJliHHS Ta aAMiHICTpPYBaHHS Ha PiBHi TepUTO-
piaJIbHUX TpOMaJl 3 METOI0 KOMITJIEKCHOTO PO3YMiHHS PiBHS
udpoBoi TpaHchopMallil Ha MiCLIEBOMY PiBHi.

KurouoBi ciioBa: yugposa mpancghopmauis, nyoniune ynpas-
NIHHS, AOMIHICMPYS8AHHS, MOOeAb, MEPUMOPIANbHA 2pomMaoad
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Hems. O6G0CHOBATH METOMOJIOTUIO TIPUMEHEHUS MaTeMa-
TUYECKUX METOMIOB K OLIEHUBAHMIO IU(POBU3ALIMU MTyOIUY -
HOTO YyTIPaBJICHUSI M aIMUHUCTPUPOBAHUS, alpoOaius aB-
TOPCKOIA MOJIEJTV TAKOTO OLIEHUBAHUST HA YPOBHE TEPPUTOPH -
aJIbHBIX OOIIMH.

Metoauka. [TpuMeHeHbl TeopeTUueckue (aHaau3, CUH-
Te3, cUcTeMarTu3aiusi, o0o0IIeHne) u SMIupuieckre (Ha-
OsitoieHre, MaTeMaTUKO-CTaTUCTUYECKUI aHATU3, MOJEIM-
poBaHUe, CPAaBHEHNE) METOMIbI UCCIEIOBAHUSI.

PesymbTaTbl. AHaIM3 Tpoliecca CTaHOBJIEHUS LIU(MDPOBOTO
YIpaBAeHUST B YKPAMHCKUX PEaTUsIX, UCCIeNOBAHMS KOHIIETI-
TYaJIbHBIX ITOIXOMOB ITI00ATBHBIX MHAEKCOB B OIICHKE Pa3BH-
TUSI IUGPOBOTO OOIIECTBA 1 LU(DPOBOTO YIPaBIEHUS TO3BO-
JIUJIW OCYILIECTBUTD Pa3pabOTKy aHATUTUUECKOIO MHCTPYMEH-
Tapusi, afanTUPOBAHHOTO K crielinrKe KOHTEHTa LIM(POBOTO
pa3BUTHSI HAa MECTHOM YpPOBHe. ABTOpaMM OKa3aHO, YTO
OIleHKa LIM(POBOTO YIPABICHUS TTOBBICUT HAIEKHOCTb MPO-
1recca pa3paboTKU Y IIPUHSTHUS PEIICHUH B yITPaBICHIH CJIOXK-
HBIMU MHOTOYPOBHEBBIMU COLMAIbEHO-IKOHOMUYECKUMU CH-
cTeMaMu, obecriedyrBasi BO3MOXKHOCTH OIIEHKH Pa3TUIHBIX
crpareruii @ poBoii TpaHchopMaLy. ABTOPBI MPEIJIOXKUIN
COOCTBEHHYIO anpoOUPOBAHHYIO MOJIENb C 1LIEJIbI0 KOMIUIEKC-
HOTO MIOHMMAaHUS1 YPOBHSI HM(DPOBU3ALIMY ITyOIUIHOTO YIIpaB-
JIEHUST ¥ aIMUHUCTPUPOBAHMSI Ha MECTHOM ypoBHe. [lokaza-
HO, UTO aBTOPCKasi METOAMKA TMO3BOJISIET MPOBECTU CUCTEM-
HBII aHAIU3 TU(MPOBU3AINY ITyOJIUIHOTO YIIPABICHUS U afl-
MUHUCTPUPOBAHUS HA YPOBHE TEPPUTOPUATBHBIX OOILIMH.

Hayynas HoBu3Ha. 3aKITI09aeTCsT B IIOCTAHOBKE U pellie-
HUM TPOOJeMbl COBEPUICHCTBOBAHMSI METOLOJIOIMYECKOTO
WHCTPYMEHTAPUS OLleHUBaHUS LIMGPOBU3AIINN ITyOIMIHOTO
yMpaBiIeHUs] U AAMUHUCTPUPOBAHUSI HA YPOBHE TEPPUTOPU-
TBHBIX OOIIWH ITyTEM WCIIOIb30BAHUS YETHIPEX WHANKATO-
POB MHTETPUPOBAHHOTIO WMHJIEKCA: CYOMHIEKCOB KayecTBa
TPeIOoCTaBICHUS YCIIYT IOCTYTIA K IyOIMYHON NHGbOpMAIINH,
(byHKIIMOHATBHOCTHU caiiTa, HUMPOBOI COLUATBHO-TIOJIUTH-
YeCKON WHKITIO3UM, CUCTeMBbl BHYTPEHHETO >3JEKTPOHHOTO
JIOKyMEHTOO00pOTa OPraHOB MECTHOTO CAaMOYIIPaBJICHMSI.

IIpakTuyeckas 3HAYMMOCTb. [IponeMOHCTPpUPOBaH MpaK-
TUYECKUI TPUMEDP peayu3aliiy MOJeNn OLleHUBaHUS 1ud-
pPOBU3ALNY TTYOIMYHOTO YIPABICHUS U aIMUHUCTPUPOBA-
HMSI Ha YPOBHE TEPPUTOPUATBHBIX OOILMH C I1IEJIbI0 KOM-
TJIEKCHOTO MIOHUMAaHUS YPOBHS U POBOi TpaHCchopManm
Ha MECTHOM YpPOBHE.

Kimouessie cioBa: yugposas mpancgopmayus, nyéauytoe
Ynpasaenue, AOMUHUCMPUPOBAHUE, MOOeAb, MEPPUMOPUANLHAS
obwuHa
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