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N INTRODUCTION

The value of human capital is constantly growing. The
development of Industry 4.0 involves training and devel-
opment of innovation ecosystems, as well as new changes
and prospects for cooperation with business (Education
4.0: Ukrainian sunrise, 2022). It is known that the overall
effectiveness of the innovation process in a country is de-
termined by the directions and structure of interaction be-
tween its participants (Resolution of the..., 2017). The main
functional parts of the innovation system are the systems
of science, education and business, and the specificity of
their structures and functional qualities is a key aspect that
determines the range of possible development paths. They
are directly involved in the production and commerciali-
zation of innovations and knowledge, which makes it pos-
sible to use intellectual resources as a factor of economic
development (at the macro level) and increase the value of
business (at the micro level). The integration processes of
business, science and education in Ukraine are manifest-
ed within formal and informal structures. However, these
manifestations need to be improved and developed in the
light of global challenges as well as appropriate govern-
ment support. The interaction between stakeholders of
business, science and education is an important factor in
the development of the entire society.

This issue has been studied by various scholars, in-
cluding N. Radko et al. (2023), who tested hypotheses
about the role of stakeholders in the entrepreneurial
performance of UK universities. The results demonstrate
notable differences in the role that stakeholders play in
entrepreneurial knowledge dissemination activities at
universities, with effects differing between three types
of universities. D.J. Wood et al. (2021) identified stake-
holders, assessed impact and opportunities, illustrated
the current state and trajectory of stakeholder identifica-
tion using qualitative analysis and a quantitative network
analysis tool. Researchers S. Du et al. (2021) evaluated the
issues and prospects for promoting stakeholder involve-
ment in the B2B (business-to-business) innovation pro-
cess from a systemic and a dynamic process. According to
the systemic perspective, the authors review multi-level
stakeholder involvement platforms. The dynamic process
involves the formation of temporal and relational links to
involve both existing and new stakeholders throughout
the innovation process. The review by A. Engez & L. Aarik-
ka-Stenroos (2023) identified open issues and topics that
require further research/expertise to develop artificial in-
telligence capabilities and integrate them into business/
IT (information technology) strategies to improve various
business value streams.

V. Jain et al. (2022) presented a narrative about the
interaction of stakeholders with higher education in the
digital economy. Interaction in the higher education
ecosystem involves increasing digital scalability and the
processes of humanization of society. O. Melnychenko et
al. (2021) elaborated a model of interaction management
in academic innovative research projects, which allows to
specify sets of input and output parameters, constraints,
regulated and underexploited factors in interaction pro-
cesses and becomes the framework for formal and casual
interaction management. I. Lebid et al. (2020) performed
modelling of interaction management in academic

E. Siskos et al.

projects using the diagnosis of stakeholders involved in
innovation. Stakeholder diagnostics was conducted using
a matrix, which allowed the grouping of stakeholders in
academic projects and the identification of barriers to ef-
fective interaction and the implementation of ethical and
educational standards.

Most studies focus on the impact of education on en-
trepreneurial activity, limiting the scientific component
which has a significant influence on innovation devel-
opment. Legislative regulation is regarded as a separate
element of interaction, rather than a prerequisite for the
development of current prospects. When analysing stake-
holder interaction, the authors focus on the unilateral
influence of one stakeholder on another, rather than on
the effects and results of their interaction. An integrated
approach to analytical support for identifying the inter-
action of education, science and business stakeholders in
order to identify problems and further prospects requires
attention. Therefore, the purpose of the study was to con-
struct a structural and logical framework of analytical
support for identifying trends and problems in the devel-
opment of interaction between stakeholders of education,
science and business.

B MATERIALS AND METHODS

Methods of analysis and synthesis as well as logical, sys-
tem-structural analysis were used, which allowed to ana-
lyse the budget financing of priority areas of innovation
activity, to determine the directions and principles of
regulation of Ukrainian legislation on support of educa-
tional, innovative and scientific and technical activities,
to highlight the forms and characteristics of partnership
for the development of education, science and innovation
in Ukraine with world organisations and foreign govern-
ments and to identify the trends and problems of interac-
tion between stakeholders of education, science and inno-
vation in Ukraine.

The main research methods used in writing the arti-
cle were: a comparative analysis of scientific publications
and studies on stakeholder engagement, generalisation
and visualisation of monitoring the use of funds received
as a result of technology transfer created at the expense
of the state budget, analysis of the integration aspects
of the research and innovation system into the European
Research Area and support from international scientif-
ic organisations and foreign governments. The trends in
the activities of businesses, universities or research in-
stitutions in the field of technology transfer and academ-
ic entrepreneurship in terms of budget allocations were
analysed using the decomposition method and compara-
tive analysis. SWOT (Strengths, Weaknesses, Opportuni-
ties, Threats) analysis matrices were used to determine
the experience of business cooperation with educational
and research institutions. The methodology of sustaina-
ble development concepts and stakeholder approach was
applied to formalise areas for strengthening the inter-
action of education, science and business stakeholders.
The theory of complex systems is applied to understand,
model and analyse the mechanisms, characteristics and
complexity of a system as well as the emergence and
consequences of problems. System analysis is used to
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extract, categorise, classify and forecast various aspects
and levels of interaction between education, science and
business stakeholders.

Literary sources related to the research topic and of-
ficial reports of ministries and agencies were analysed. In
the framework of the analysis, various data sources were
reviewed and classified. Classical analytics provided op-
portunities for data analysis as well as for creating and
optimising models, recognising trends and anomalies in
economic systems. Information on funding for innovation
activities in 2021 in the priority areas of the sectoral level
was provided by the three main spending units: MES (The
Ministry of Education and Science), NAS (National Acade-
my of Sciences), and NAAS (National Academy of Agrarian
Sciences). Since 2022, there has been no statistical data
available, due to the difficulty of collecting information on
some regions of Ukraine which are under occupation.

M RESULTS AND DISCUSSION

An important task of science and technology policy is to
overcome the disintegration of science and real produc-
tion. The state policy should be aimed at creating repro-
ductive mechanisms of scientific research based on specif-
ic requests of practice. Innovative structures (innovative
companies, business incubators, innovation clusters, etc.)
that can connect research organizations (or their subdivi-
sions) and specific structures of the production sector are
recognized as effective tools for transforming scientific re-
sults into real products. As a result, the manufacturing sec-
tor gets access to modern knowledge, and educational and
research institutions get access to material resources and
expanded research programs. Conditions are being created
for mutually beneficial investment relations between busi-
ness structures and educational and research institutions,
which is showed in Table 1.

Table 1. Implementation of innovative products (services).
Creation, using and transfer of new technologies by budget funds managers

Period 2014 2015 2016 2017 2018 2019 2020 2021
The number of enterprises that NAS - - 146 34 - 10 2 4
implemented innovative products MES - - 185 314 - 83 112 201
(services), units NAAS - - 91 111 - 219 219 219
including small enterprises MES - - ! 2 - 0 2 0
NAS - - 16 151 - 15 33 45
The volume of sales of innovative NAS N N 96410 | 13149 N 12445 2742 14259
products (services) sold by the priority MES - - 26686 29681 - 15597 26445 72625
direction, thousand UAH NAAS - - 94328 | 119023 - 152963 | 170100 | 188036
“ NAS 77 0 82 48 0 78 4 8
-{‘,—2 MES 169 118 94 103 77 48 82 106
o) created
'é NAAS 0 74 0 714 613 532 576 294
5 NAMS 45 47 22 2 2 7 3 7
§ NAS 27 0 22 3 0 11 0 3
& used MES 91 48 51 36 8 1 47 41
S NAMS 45 0 16 2 0 0 4
2 NAS 23 0 31 26 0 35 3 4
§ transferred MES 80 50 26 73 36 39 71 64
NAAS 537 957 815 714 613 532 576 294
NAS 4175 0 7546 6595 0 8834 0 4859
Revenues from the transfer of new MES | 11102 | 9224 | 3029 | 5940 | 2903 | 4289 | 6609 | 8135
technologies, thousand UAH
NAAS 18758 27962 29884 119023 147263 152963 170100 | 188036

Note: “-” no data available; NAMS - National Academy of Medical Sciences
Source: generalized by the authors on the basis of Information and analytical note on the impact of technology transfer
activities on the financial condition of enterprises, institutions and organisations in 2021 (2022)

According to Table 1, the transfer of technologies and
other intellectual property rights was carried out by uni-
versities, institutions, enterprises and organizations sub-
ordinated to NAS, NAAS, MES and others, reported on the
transfer of technologies performed for budgetary funds.
Since 2020, amendments have been made to the Resolution
of the Cabinet of Ministers of Ukraine No. 300 “Procedure
and Directions for the Use of Funds Received as a Result of
Technology Transfer, Created at the Expense of the State
Budget” (2013), to monitor the amount of funds used to pay
persons transferring technologies and/or their components
in order to ensure effective monitoring of the payment of
remuneration by enterprises, institutions, organizations to
the authors of technologies and/or their components and
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persons transferring them; updating the directions of use
of funds received as a result of technology transfer.

During 2014-2019, the dynamics of increasing the
amount of funds used to pay technology authors was ob-
served, but the spread of COVID-19 in Ukraine and the
world obviously had a significant impact on this compo-
nent of the use of funds received under technology trans-
fer agreements (Information and analytical note..., 2022).
During the period of quarantine restrictions (2020 and
2021), scientific institutions and universities mainly sold
not finished technologies, but the results of research and
development, which have a smaller share of funds intend-
ed for remuneration to the authors of technologies and/or
their components in their cost (Fig. 1).
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Figure 1. Using the funds obtained as a result of technology transfer at the expense of the state budget
Source: developed by the authors based on Information and analytical note on the impact of technology transfer activities
on the financial condition of enterprises, institutions and organisations in 2021 (2022)

The government has approved a priority action plan for
2021, according to which the tasks in the field of interac-
tion between science and innovation are to enable Ukrain-
ian scientists and innovators to participate in the compe-
titions of the European Union’s Horizon Europe research
and innovation framework program; creation of effective
research infrastructures to ensure access of scientists to
modern equipment; improving mechanisms and tools for
realizing the right of participants in the educational pro-
cess and researchers to academic mobility; development
of a new system of priority areas for the development of
science and innovation activities focused on achieving sus-
tainable development goals; development of digital servic-
es for scientific, technical and innovative activities (Order
of the Cabinet of Ministers..., 2021). Support for education-
al, innovative, scientific and technical activities involves
two areas of their interaction “Science and innovation” and
“Education and science”, which are based on Key achieve-
ments in science and innovation 2020-2022 (2022).

In the direction of “Science and Innovation”, measures
were taken to create conditions for scientific and scientific
and technical activities. The legislative regulation of the
development of scientific and innovative infrastructure
provided for the revitalization of activities and the devel-
opment of scientific parks, targeted programs for the de-
velopment of research infrastructure in Ukraine until 2026
and the stimulation of innovative activities of budget in-
stitutions (Order of the Cabinet of Ministers..., 2021). Sup-
port for young scientists and financing of scientific projects
have also been implemented, namely, the creation of con-
ditions for the employment and career growth of scientists.
Integration into the European research space is planned,
which involves the restoration and modernization of the
destroyed scientific infrastructure, the development of a
network of innovative infrastructure, and the approval of
the State target program for the development of scientific
infrastructure in Ukraine for the period until 2026 (Order of
the Cabinet of Ministers..., 2021).

In the “Education and Science” direction, measures
for developing accessible education and creating condi-
tions for open science were taken, the Roadmap for the in-
tegration of the research and innovation system into the

European Research Area was approved, a number of techni-
cal and official negotiations were held, regarding Ukraine’s
participation in the EU Framework Program with research
and innovation in Horizon Europe and the Euroatom
complementary program for research and training (Hori-
zon 2020...,n.d.). Further development involves the harmo-
nization of educational and scientific legislation and state
policy of Ukraine with the EU, in particular, the analysis
of the implementation of the Roadmap for the integration
of the scientific and innovative system into the European
research space and the creation of infrastructure support
for the participation of Ukrainian organizations in the Ho-
rizon Europe program. The National Open Science Plan
for 2025 provides for the implementation of measures and
projects submitted for competitive selection of scientific,
scientific and technical works and projects financed by the
EU external aid instrument (Decree of the Cabinet..., 2022).

The Order of the Cabinet of Ministers of Ukraine
No. 286-p “On Approval of the Strategy for the Develop-
ment of Higher Education in Ukraine for 2022-2032” (2022)
outlines the major goals of the education system nowadays,
including the main aspects of the national economy and
community, and the basic parameters to be developed by
2032. Taking into account the situation in 2022-2023, the
tasks and implementation measures need to be adjusted, but
the strategic goals and key objectives remain unchanged.
The strategic goals of the strategy relate to improving the
quality and internationalization of higher education, the
attractiveness of universities for study and academic ca-
reer, as well as increasing the trust of citizens, the state and
business in the educational, scientific and innovative activ-
ities of universities. The Law of Ukraine No. 2299-IX “On
Termination of the Agreement between the Government of
Ukraine and the Government of the Russian Federation on
Scientific and Technical Cooperation” (2022) provides for
the complete termination of cooperation between minis-
tries of education, research institutions, scientific organi-
zations and societies, universities and enterprises, etc. The
draft of Recovery plan: Education and science (2022) was
prepared, which contains seven main goals and a number
of tasks and measures to achieve them. The plan corre-
lates with the higher education development strategy for

11 -II

Economics of Development. 2023. Vol. 22, No. 4



Analytical support for identification trends...

2022-2032 (Order of the Cabinet of Ministers..., 2022). The
Ministry of Education and Science developed the Education
4.0: Ukrainian Sunrise (2022) program, which is grounded
on the basic concepts of the renewal agenda and focuses
on developing an education system envisaging adaptation
of Ukrainian and European educational systems and corre-
sponding to the challenges of human resources in Industry
4.0 (Gorodnichenko et al., 2022).

In the field of professional higher education and sci-
ence, the program provides for several goals of their imple-
mentation, such as focusing on post-war reconstruction,
increasing trust in the teaching, academic and experiential
activities of universities and developing a comprehensive
network and innovative university infrastructure, which
involves raising funds through public-private partnerships,
private capital and business, as well as international as-
sistance; sufficient funding of the higher education and
science system for its effective functioning and increasing
the amount of funds for research and creation of innova-

tion parks through co-financing from various sources, in-
cluding business. In the direction of integration into the
European educational and scientific space, harmonization
of educational and scientific legislation and state policy of
Ukraine with the EU is envisaged as further bringing inter-
nal systems of quality assurance in higher education in line
with Environmental, Social, and Governance requirements,
establishing a domestic platform for global research and
technology partnerships and an overseas network of infra-
structure and R&D (Research & Development) facilities.

The challenges encountered by Ukraine make it possi-
ble to build a new system of relations between science and
society, to increase its relevance in scientific and techno-
logical progress, innovation, and strengthening the coun-
try’s defence capabilities. A special communication plat-
form Science2Business (n.d.) became an innovative tool for
finding partners, executing and implementing scientific,
research and innovation projects, and sharing the existing
research and innovation infrastructure (Table 2).

Table 2. International projects and resources for cooperation between education, science and business stakeholders

. . National portal of international | Technology and innovation support
Resource Science2Business .. . .
scientific and technical cooperation centre (TISC)
According to the order of the Federal | A resource for interaction among the | The World Intellectual Property
Ministry for Economic Cooperation potential network of National Contact | Organization (WIPO) Global Program
and Development (BMZ), the platform | Points, the Horizon Europe Office in | has been ongoing in Ukraine since
“Advisory Fund for Support of the Ukraine, participants and advisors 2018 pursuant to the Memorandum
Essence EU-Ukraine Association” was created | from Ukraine in the relevant agencies | of Understanding (MoU) with the
within the project in cooperation engaged in the implementation Ministry of Economic Development
with the federal company Deutsche of Horizon Europe and European and Trade (MEDT) of Ukraine for the
Gesellschaft fiir Internationale Atomic Energy Community (Euratom) | establishment of Technology and
Zusammenarbeit (GIZ) GmbH programs Innovation Support Centres (TISC) in
Ukraine
Almost 100 current scientific Horizon Europe; The Central TISC operates on
developments and about 30 proposals | Euratom; the basis of the State Enterprise
for cooperation in various fields are | The LIFE (L'Instrument Financier “Ukrainian Institute of Intellectual
registered on the platform pour ’Environnement) programme; | Property” which coordinates the
Structure o . .
COST (European Cooperation in activities of the network of regional
Science and Technology) centres throughout Ukraine. 15
regional centres have been opened in
Ukraine
The development of the innovative Facilitating the upscaling of the Providing applicants with convenient
economy in Ukraine and the creation |implementation of Ukrainian and comprehensive advice and
of an attractive, competitive and programs and their participants in ongoing support regarding national
high-quality business environment international cooperation programs | and overseas intellectual property
for investors, focused on the practical | by implementing options for rights, while promoting intellectual
use of scientific research and communicating information with property (IP) enforcement among
development by scientists Ukrainian researchers, innovators SMEs, start-ups, inventors
and businesses about the European and developers. The range of
Union’s Framework Program for competencies of the TIC includes all
Research and Innovation “Horizon aspects of the purchase, management
Purpose Europe”, and Euratom’s Education and enforcing of intellectual property,
and Research Activity, within other related problems encountered by
programs of international scientific | applicants. The Intellectual Property
and innovative cooperation Centre’s training activities are
focused on increasing knowledge
of intellectual property protection,
promoting a public understanding
of the IP rights, and deepening
interaction with stakeholders in
Ukraine’s innovation and talent
generation
II- 12

Economics of Development. 2023. Vol. 22, No. 4




E. Siskos et al.

Table 2. Continued

National portal of international

Technology and innovation support

Resource Science2Business scientific and technical cooperation centre (TISC)
The presentation took place on Portal events; The roundtable is an event of the
October 30, 2021, during the two-day | National Contact Points (NCPs) project “Strengthening public
Science2Business StartupBootcamp events; participation in the creation and
event for scientists, start-ups and Events of representatives and experts | implementation of Ukraine’s digital
early-stage entrepreneurs in the field agenda and harmonization of
of knowledge-intensive innovations digital markets with the EU and EaP
and technologies (Eastern Partnership) countries”,
implemented by the NGO (non-
governmental organization) “Centre
Activities for Innovation Development”,

funded by the European Union

and the International Renaissance
Foundation within the framework of
the Civic Synergy Project under the
auspices of the Ukrainian side of the
EU-Ukraine Civil Society Platform
and the Ukrainian National Platform
of the Eastern Partnership Civil
Society Forum

Source: compiled by the authors based on Technology and innovation support center (n.d.), National portal of international
scientific and technical cooperation (n.d.), Science2Business (n.d.)

Starting from February 24, 2022, Ukraine has been
receiving support for education, science and innovation
from international organizations, governments and the
EU. The government of Ukraine has prepared letters to
international partners calling for the termination of coop-
eration with the Russian federation and Belarus, the dep-
rivation of Russian and Belarusian institutions of access
to electronic databases of scientific information and the
exclusion of Russian and Belarusian institutions from in-
ternational university rankings (Support for education and

science..., 2023). Communication was conducted with rep-
resentatives of large publishers of scientific literature (El-
sevier, John Wiley & Sons, Taylor & Francis, Emerald, Sage
Publications, Oxford University Press, Cambridge Universi-
ty Press) to provide Ukrainian scientists with access to elec-
tronic resources of scientific information (journals, books,
databases, etc.). From the very beginning of the full-scale
war, Ukrainian science began to receive tangible moral and
financial support from many national scientific commu-
nities and international scientific organizations (Table 3).

Table 3. Partners in the development of education and science in Ukraine and areas of their support

Organization

Directions of support

Clarivate

Free webinars for scientists in Ukrainian on scientometrics and bibliometrics, which addressed the
peculiarities of publishing the results of scientific activities of scientists in publications indexed by
the Web of Science database, the possibility of using Web of Science and platform tools

Zoom

Providing free licenses to educational institutions and the Ministry of Education and Science.
Three free licenses for up to 1000 participants were obtained for use by the Ministry of Education
and Science. A preliminary agreement was reached on the free provision of about 1,500 licenses
for vocational (vocational and technical), professional pre-university, and universities to ensure
the continuity of the educational process, as well as 20 licenses for general secondary education
institutions that provide training for a large number of students under martial law

Microsoft
Google

Providing infrastructure support for Ukrainian educational institutions, as well as integrating the
All-Ukrainian Online School with Google Workspace for Education

International Bank for
Reconstruction and
Development

Support for the modernization of the electronic examination system and support for the introduction
of distance learning for universities

OECD (Organisation for
Economic Co-operation and

Support for education as the development of the All-Ukrainian School Online

Development)
Ministry of Education of Communication and popularization of the All-Ukrainian School Online and other educational
Slovakia opportunities for Ukrainian children abroad

UNICEF (United Nations
Children’s Fund)

Cooperation to support evacuated students and teachers. Ukraine took part in and presented its
position at the British Educational Training and Technology Show 2022, a global educational event in
the field of educational technology;

Current projects and areas for further cooperation were developed, including unlocking the
multiplier mechanism of the Global Partnership for Education;

Support for the continued implementation of the project of the Unified

Economics of Development. 2023. Vol. 22, No. 4
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Table 3. Continued

Organization

Directions of support

Estonian Academy of
E-Governance

Interagency Information System for the recruitment of foreign students to universities and
readiness to support the project on e-documents on education and e-exams. The technical details of
cooperation with the EU4Digital project team are being worked out

UNESCO (United Nations
Educational, Scientific and
Cultural Organization)

Support for a number of educational needs in wartime, including providing evacuated students with
computer equipment, creating e-content and prototype of an electronic system for the National
Multidisciplinary Test

British higher education
consulting company Cormack
Consultancy Group with the
support of Universities UK

In order to provide support to professional universities, restore them and overcome the
consequences of the armed aggression of the Russian Federation against Ukraine, an online meeting
“How to become part of the Twinning Initiative?” was held on April 15, 2022. This initiative was
created to establish partnerships between universities in Ukraine, the UK, the US, and the EU, to
find optimal ways to support Ukrainian universities and to create long-term strategic alliances of
universities

Cancelled the fees for Ukraine’s participation in the Horizon Europe program to the amount of about

EU €20 million;

Launched separate competitions to support Ukrainian scientists and innovators within the Horizon
Europe program, created support portals ERA4Ukraine and Horizon4Ukraine

Research4Life, Clarivate,
Elsevier

Provided Ukrainian institutions with free access to scientific databases

Amazon Web Services

Provided $10,000 in loans to all 7 teams participating in the Science & Business Start-up Hackathon

Cormack Consultancy Group

Initiative of Unity project

Conducted a course on writing and implementing grants for Ukrainian universities as part of the

Source: compiled by the authors based on International support for education and science in Ukraine under martial

law (2022)

A specific step in the structural and logical framework
of analytical support for identification trends and prob-
lems in the development of interaction between stake-
holders of education, science and business is the need to
determine the readiness of the real sector of the econo-
my to implement technologies developed by Ukrainian
universities and research institutions and the necessary
measures to intensify technology transfer activities, in-
cluding possible changes in the allocation of funds to fi-
nance relevant areas of research, taking into account the
challenges associated with the military aggression of the
Russian Federation in Ukraine (Neboha, 2022).

According to the letter of the Ministry of Education
and Science to ensure participation in the survey “Activi-
ties of higher education institutions and research institu-
tions on technology transfer and academic entrepreneur-
ship” (General analysis of the survey..., 2022), information

Il-14

was received from the following key budget spending units:
NAS, NAAS, NAMS, the Ministry of Health, the Ministry of
Agrarian Policy, the Ministry of Regional Development, the
Ministry of Defence, the Ministry of Justice, the Ministry of
Internal Affairs, the State Emergency Service (Fig. 2).
Regarding the experience of cooperation with Ukrain-
ian research institutions, business noted cooperation with
more than 37 research institutions of the National Academy
of Sciences of Ukraine, research institutions of the Nation-
al Agrarian and Medical Academies of Sciences of Ukraine,
the Ukrainian Technological Academy, the State Research
and Testing Centre of the Armed Forces of Ukraine, as well
as a number of joint-stock companies engaged in research
activities. Based on the Survey of business representatives
on innovative activities and current R&D issues (2020),
SWOT-analysis of the interaction between stakeholders
of education, science and business was formed (Table 4).
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Figure 2. Activities of business, universities or scientific institutions
on technology transfer and academic entrepreneurship
Source: developed by the authors based on General analysis of the survey “Activities of higher education institutions and
research institutions on technology transfer and academic entrepreneurship” (2022)
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Table 4. SWOT-analysis of the interaction between stakeholders of education, science and business

STRENGTHS

WEAKNESSES

Strong knowledge of scientists in the basic and associated sectors;
The possibility to engage outstanding specialists to work at the
enterprise;

Readiness to engage with scientists;

High level of professionalism of representatives of the university;
Academic capacity;

Top-notch smart and innovative solutions;

Professional development;

The ability to obtain specialist and technological support;
Strong cost-effectiveness of the suggested decisions;

Stable demand for the proposed solutions;

Motivation and efficiency of the research staff;

The ability to introduce the latest technologies gradually;
Dynamic testing of technologies in practice;

Creative thinking of some students;

Increasing the innovative component of developments;

New forms of work;

Territorial and mental affinity;

Combining technological processes into one innovative
technology;

Joint analytical and marketing research;

Availability of a single information space;

Joint research and development;

The ability to create developments on global level

Bureaucratized management system;

Lack of modern materials and technical base for the
implementation of developments;

Disconnection of science from practice and market needs
conservatism, for example, paperwork;

Lack of co-financing from higher education institutions and/or
research institutions;

Organization of the cooperation process;

Scientists are poorly focused on the final practical result;
Scientists have too theoretical approach;

Lack of state financial support for such cooperation;
Lack of understanding of the structure of venture capital
financing;

Passivity of young people;

Not all universities have a systematic implementation
technology;

Unwillingness to work in rural areas;

Universities sometimes formally introduce the latest
technologies;

Insufficient research in narrow and rare areas;

Low ethics of some employees;

Inexperience;

Lack of highly qualified personnel;

Formal approach to cooperation;

Inconvenient geographical location;

High cost;

Inability of universities to cooperate “to order”

OPPORTUNITIES

THREATS

There was no need;

Low level of qualification of scientific staff;

Lack of communication from universities and/or scientific
institutions;

Lack of information from universities and/or scientific
institutions about their developments;

Bureaucratization of the cooperation process and staff bias;
Universities and/or scientific institutions do not create the
required product;

Lack of transparency regarding cooperation;

Lack of a separate department at universities that provides
information and defines the terms of cooperation;
Difficulty in establishing the cooperation process;
Non-competitive price of development;

Stereotypes related to the quality of education in Ukraine;
Long duration of the process;

Lack of a unified sectoral approach to working with innovations

Difficulties in obtaining state financial support for innovation
activities;

Lack of information about state institutions that provide support
for innovation activities;

Lack of information on the types of state support for innovation
activities;

Lack/insufficient level of training of personnel in the required
specialty;

Tax burden;

Obtaining permits and licenses;

Administrative restrictions;

Environmental restrictions;

Difficulties arising during the company registration procedure, in
particular, communication with registrars;

Insufficient level of innovation culture of the public in general;
Insufficient level of development of companies in Ukraine;
Financial constraints;

Lack of incentives at the state level for innovative activities;

The need to increase information, moral and financial

support for innovative business in Ukraine

Source: developed by the authors based on Survey of business representatives on innovative activities and current R&D

issues (2020)

The directions of integration of scientific, educational
and business activities are defined in accordance with the
stages of their interaction, as involvement, financing and
implementation are formed in accordance with the needs
of business representatives (Fig. 3).

International growth is expanding the value of edu-
cation and science and enhancing the standards for R&D
services and knowledge transfer. The Ukrainian society’s
European and global integration has encouraged deep

I.- 16

structural changes in the educational and research sector,
which has contributed to a reduction in public funding and
a shift to private financial support.

According to Figure 4, the development of relations
with stakeholders involves the formation of a system of
strategic partnership between the university and aca-
demic science, industry and business, involves the in-
volvement of universities and scientific organizations
in solving the problems of innovative development of
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Directions for improving interaction with business by educational and research institutions in implementing innovations

Stages of interaction

Involvement

Funding and support

Implementation

P Requirements of business representatives in the process of interaction with

information about Ukrainian R&D

reasonable final cost of solutions

a certain time for implementation

comprehensible channels of
communication regarding R&D in
the industry they are interested in

overestimated cost of Ukrainian R&D

market research on demand for
the company’s innovative ideas

the current level of R&D is
prototypes, while companies need
ready-made solutions and products

Requirements of business representatives in the process of interaction with

Sources of regular information about new
technologies and developments that companies
need: communication in a professional circle;
conferences, fairs or exhibitions;
mass media; startups;
foreign suppliers of technologies and equipment;
scientific/technical journals or industry
publications; equipment distributors;
Ukrainian scientific institutions or universities;
Ukrainian technology and engineering firms;
technology databases, e.g., Specialized Database
“Inventions (Utility Models) in Ukraine”, Derwent
Innovations, PATENTSCOPE

funding specific projects, not research

personnel training (acceleration)

increase in state funding for science
and innovation

tax incentives for the introduction of
innovative products

training of representatives of
higher education institutions in
the field of knowledge and
technology transfer

using the experience of the mechanisms for
supporting innovation activities that exist in
the Horizon 2020 program

support of implemented projects

prohibition to sell exclusive
licenses abroad

state incentives and support for innovation

cheaper and more accessible financial
resources in Ukraine

engaging leading innovators
and inventors

creating a stock market for venture
capital projects

development of the
innovation ecosystem

popularization at the state level

strengthening the level of communication
between stakeholders

implementation of grant programs to
support innovations

implementation of targeted programs

creating a legal framework for
transparent and simple
interaction between the private
sector and research institutes

understanding of market needs by the
scientific community

implementation of a working and accessible
business platform with a base of technologies
and developments

support and promotion of projects and
innovative developments on
international platforms

Figure 3. Directions of improvement of interaction with business by educational
and research institutions in the process of innovation implementation

Source: made by the authors

the region and the country. Also, the development of the
infrastructure of interaction with the external environ-
ment, the monitoring of the external environment and the
marketing of specialized markets, the expansion of coop-
eration and the creation of joint structures are an impor-
tant direction, involvement of existing small innovative
enterprises in the implementation of innovative devel-
opments of the university; cooperation with foreign and
Ukrainian universities and scientific organizations. One
of the important signs of a strong country and economy

is a competitive and developed education, science and
innovation sectors. Ukraine is undergoing significant
changes in 2022-2023, which necessitates a review of the
state and trends of interaction between education, sci-
ence and business stakeholders in problematic areas and
which also will help determine the country’s future de-
velopment prospects. The main trends that significantly
slow down business growth due to insufficient use of the
effect of integration into science and education are pre-
sented in Figure 4.
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THE MAIN TRENDS THAT SLOW DOWN
BUSINESS EFFECT OF INTEGRATION INTO
SCIENCE AND EDUCATION

DEVELOPMENT OF INTERACTION BETWEEN STAKEHOLDERS

IDENTIFICATION OF TRENDS AND PROBLEMS IN THE

OF EDUCATION, SCIENCE AND BUSINESS

Lack of an inseparable link between the priority
areas of innovation activity from the idea to its

A4

analysis of budget financing of priority areas in innovative activity

STEP 1:

implementation in the economy and unity with

the Sustainable Development Goals and the
development of science and technology

1.1. Implementation of medium-term Industry level

priority areas of innovative activity

Lack of state influence on the development of

innovation processes, as well as the lack of —»>

L.

2. Directions of using funds received as a result of technology transfer

exchange of experience between business,
educational institutions and the state in order to
develop an innovative country

Destruction of traditional institutions for

analysis of changes and directions of regulation of the legislation of
Ukraine regarding the support of educational, innovative, scientific and

STEP 2:

technical activities

transferring new knowledge to production

Inconsistency with European and global trends in
the forms of integration of education, science and
business

2.1. Directions for supporting educational, innovative, scientific
and scientific and technical activities in the conditions of their
interaction

|

Loss of a common strategy for the development

2.2. Strategic goals in accordance with the strategy for the
development of higher education in Ukraine for 2022-2032

of education and science and lack of trust

between key stakeholders

Misunderstanding by business management of
the role and importance of science and education

analysis of partnerships for the development of the sphere of education,

STEP 3:

science and innovation of Ukraine with world organizations and
governments of foreign countries

in the process of innovative development of the
enterprise, etc.

3.1. International projects and resources for stakeholder
engagement education, science and business

:

Limited demand for research and low incentives
for private investment

3.2. Support of international organizations, the EU
and foreign governments during the war

The necessity of implementing mechanisms for
interaction and effectiveness of relations
between business and the scientific community,

analysis of surveys of education, science and business stakeholders

STEP 4:

regarding the implementation of innovative activities

allowing business to obtain scientific results and
researchers to develop their capacity and
promote their research findings

4.1. Activities of universities and scientific institutions on
technology transfer and academic entrepreneurship

4.2. Strengths and weaknesses, reasons for absence
and barriers to interaction between stakeholders of education,
science and business

v

in the process of imp

Directions for improving interaction with business by educational and scientific institutions

lementing innovations

Figure 4. Structural and logical framework

of analytical support for identification trends

and problems in the development of interaction between stakeholders of education, science and business

Source: developed by the authors

Stakeholder theory is a well-known approach to gov-
ernance that has been adopted mainly in the last few
years. A significant number of studies, such as L. Fobbe
& P. Hilletofth (2021) and O. Sena et al. (2023) aimed to
provide a systematic review of the stakeholder manage-
ment process. L.M. Ferri & M. Pedrini (2018) conduct a
systematic literature review to consider the precondi-
tions that may affect the role of stakeholder interaction
in sustainable business models (SBMs). It also highlights
research gaps and managerial implications of the role of
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stakeholder engagement in SBMs. However, the literature
reviews presented are theoretical in nature and do not ad-
dress current contemporary aspects of the topic in con-
trast to this article.

T. Yamane & S. Kaneko (2022) not only reviewed the
literature, but also analysed the results of a survey of
stakeholders involved in standardisation, who ranked the
relevance of the SDGs (Sustainable Development Goals)
and assessed how different types of standards contribute
to the achievement of these goals. The study by K. Blind &
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P. Hef$ (2023) examines the business benefits of contribut-
ing to the SDGs and the impact of raising awareness of the
integral nature of the SDGs on stakeholder preferences.

Researchers T. Kytsak & Yu. Marshavin (2020), L. Li-
gonenko et al. (2022) and O. Kolodiziev et al. (2023) ana-
lysed stakeholder engagement for Ukrainian companies in
accordance with the main trends, including digitalisation,
openness, networking and globalisation of processes. The
impact of stakeholder engagement on the socio-econom-
ic development of business in the new economy is deter-
mined and the list of potential opportunities and develop-
ment prospects for business in the direction of improving
business processes is supplemented. Unlike existing stud-
ies, the authors of this article analysed not only internal
business stakeholders, but also development opportunities
beyond corporate governance.

V. Kukharyk & T. Niibling (2021) and V.O. Shcher-
bachenko et al. (2022) presented the results of a study of the
role of stakeholders in the process of commercialisation of
innovations in the international business environment, for
which they identified the stages of analysis of stakeholders
in the commercialisation of innovations, analysed the de-
gree of their importance and interest and identified meth-
ods of stakeholder interaction in the international business
environment. A separate aspect of the interaction of edu-
cation, science and business stakeholders is the analysis of
existing regional development strategies and programmes
which confirms the active interaction of the region with
numerous organisations, groups and individuals, as pre-
sented in V. Smalskys et al. (2020). The peculiarity of the
proposed measure is that the stakeholder engagement ef-
fectiveness scheme is a synthesis of quantitative and qual-
itative assessment of stakeholder engagement effective-
ness. However, a very important aspect is to identify trends
and priorities for budget financing of innovation activities.
There is no clear trend in the development of technology
transfer and other intellectual property rights carried out
by universities, research institutions, enterprises and or-
ganisations. To do so, it is necessary to identify the reasons
and directions for remedying the current situation.

In the context of a full-scale war, integration into the
European educational and scientific space is extremely
important and the tangible moral and financial support
received from many national scientific communities and
international scientific organizations has contributed to
the establishment of a national portal for global R&D in-
tegration and an international network for infrastructure
and research. Z. Van Veldhoven & J]. Vanthienen (2022)
proposed a new framework by consolidating different con-
cepts, taking into account the role of society, emphasising
the driving forces of digital transformation as a perspective
of interaction between business, society and science. In
contrast to the presented study, the authors consider the
formation of a modern network and state-of-the-art infra-
structure in the form of special communication platforms
that will become an innovative tool for finding partners,
performing and implementing scientific, research and in-
novation works and projects and sharing the existing re-
search and innovation infrastructure.

S. Kryshtanovych (2023) identified the direct and indi-
rect influence of stakeholders on the quality of the educa-
tional process and the formation of an educational prod-
uct and identified weaknesses in the educational process
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that require innovative approaches in the organisation,
focusing on changes in society. The results by O. Vilen-
chuk (2019) and I. Nechitailo et al. (2022) revealed the
trends in the university social partnership development:
changing significantly and similar purposes between rep-
resentatives of the university society and business on the
concept of social partnership in higher education (in 2011)
and adopting some management solutions regarding inter-
action with stakeholders and implementation of principles
and objectives by stakeholders (in 2022). However, these
authors focused only on the educational component, with-
out taking into account the scientific component which
was considered in this article and which is the basis of in-
novative business development.

Many studies identify specific aspects of stakeholder
activities without taking into account the current state,
trends and prospects of their interaction. The presented
consolidation allowed to outline the key steps of structural
and logical framework of analytical support for identifica-
tion trends and problems in the development of interaction
between stakeholders, which will accordingly contribute to
the formation of directions for improving interaction with
business by educational and scientific institutions in the
process of implementing innovations.

B CONCLUSIONS

This study examined the range of problems and challeng-
es faced by stakeholders in Ukrainian education, science
and innovation due to the consequences of the pandemic
and a full-scale war. The authors aimed to evaluate the
experience and solutions of authorities, educational, sci-
entific and business organizations in responding to these
challenges. The participation of European and interna-
tional partners was also taken into account, in accordance
with priority and long-term needs that require the assis-
tance of partners and the expansion of cooperation be-
tween Ukrainian and foreign stakeholders for an effective
response.

A structural and logical framework of analytical sup-
port for identification trends and problems in the devel-
opment of interaction between stakeholders of education,
science and business is proposed, which includes 4 steps
and considers stakeholder interaction at different levels,
such as micro-level (at the enterprise level), state level
(regional aspects and state regulation), international level
(interaction with international organisations and foreign
governments). The analysis was carried out in accordance
with qualitative and quantitative indicators, which made
it possible to determine both the result of this interaction
and current prospects. Each step considers trends that slow
down the effect of interaction between education, science
and business stakeholders.

In order to assess the experience of cooperation be-
tween business entities and research institutions of various
ministries and departments, as well as a number of joint-
stock companies engaged in research activities, a SWOT
analysis was conducted and stakeholders’ interaction in
the fields of education, science and business was formed.
As a result, the directions for the integration of scientific,
educational and entrepreneurial activities according to the
stages of their interaction are proposed, since attraction,
financing and support and implementation are formed in
accordance with the needs of business representatives.
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M AHotauis. Bcryn VkpaiHu Ha LIUIIX iHHOBAlLiffHOTO PO3BUTKY €KOHOMiKM IMOTpeGye MonepHisaliii B3aemomii
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OI0KeTHMX KOIIITiB TTOKa3aB BiICYTHICTh TEHIEHIIill Ta MPiOPUTETIB OO0 PO3BUTKY TpaHCepy TEXHOIOTiH Ta iHIINUX
06’eKTiB MpaBa iHTeIeKTyaJbHOI BJIACHOCTI, IO 3Mi/ICHIOIOThCS YHiBEpCUTETaMM, HAYKOBO-AOCTiIHUMM YCTAaHOBAMM,
MATPUEMCTBAMM Ta OpraHisalisiMu. Y3araJbHeHHSI 3MiH Ta IepPCIeKTUB 3aKOHOJAaBUOIr0 PEeryaioBaHHS IiITPUMKU
OCBiTHBOI, iHHOBAIIi/iHOI, HAYKOBOI Ta HAyKOBO-TEXHIUHOi AisyIbHOCTiI Gi3Hecy B yMoOBax iX B3aemopii mepembavae
i IBUIIEHHS JOBipM 10 OCBiTHHO1, HAYKOBOI Ta €KCIIePTHOI IisI/TbHOCTI 3aK/1a/1iB 33118 iX eeKTMBHOTO (PyHKI[iIOHYBaHHS
Ta 36iNbLIeHHS 00CATiB hiHAHCYBAaHHS HAYKOBUX OCTiIKeHb. AHaI3 iHTerpamiifH1x acreKkTiB HayKOBO-iHHOBAIilTHO1
CUCTEMU A0 EBPOINENiCbKOro OOCIIAHUILIBKOTO MPOCTOPY Ta MiATPMMKA Bifi MiXXKHapOOHMX HAyKOBMX OpTaHisauiit i
YpsiAiB iHO3eMHMX KpaiH JOBEIV OTPUMMAHY BiJl 6araTbOX HAI[iOHATbHMUX HAYKOBUX CITIIBHOT Ta MiskHAPOJHMUX HAYKOBUX
opraHisarii migTpuMMKY B CTBOPEHHi TOPTATY MisKHAPOJHOTO HAYKOBO-TEXHIYHOTO CITiBPOGiTHUIITBA, TA MiXKHAPOTHOTO
KOHCOpIIiyMy 3 iH(QPacTPyKTypu Ta OOCTiIKeHb. [IpakTHUUHEe 3HAUEeHHS JOCTiIKEeHHS IOJISIra€ B 3alIPOTIOHOBAHUM
OKpeMO 3a CTaJlisIMM B3a€MOZII 3i cTelikxongepamu (3ayueHHs], GiHaHCYBaHHS Ta peaslisallisi) HalpsiMax MoKpaIleHHs
B3aeMo[ii 3 6i3HeCOM OCBIiTHiX Ta HAYKOBUX YCTAHOB y Mpolleci peanisallii iHHOBaIIii

M KniouyoBi cnoea: iHHOBAalliifHa OisSTbHICTD; TpaHcdep TEXHOOTIi; MiXKHApOogHA MiATPMMKA ; 3aKOHOAABYE PETYTIOBaHHS;
YHiBEPCUTET; MMiAITPUEMCTBO

I.- 22 Economics of Development. 2023. Vol. 22, No. 4


https://orcid.org/0000-0002-5221-4444
https://orcid.org/0000-0002-8113-7302
https://orcid.org/0000-0002-4077-5738

ECONOMICS OF
DEVELOPMENT

Journal homepage: https://ecdev.com.ua/

*
o
Z m
NS
N N
©
>

UDC 316.322-022.32:[346.9+347+349.3] DOI:10.57111/econ/4.2023.23

Rasa Subacdiené

Doctor of Social Sciences, Professor
Vilnius University

10222, 9 Saulétekio Str., Vilnius, Lithuania
https://orcid.org/0000-0001-6559-8478

Anzhelika Krutova

Doctor of Economics, Professor

Ukrainian Engineering Pedagogics Academy
61003, 16 Universytetska Str., Kharkiv, Ukraine
https://orcid.org/0000-0002-7154-6233

Oksana Nesterenko®

Doctor of Economics, Professor

V.N. Karazin Kharkiv National University
61022, 4 Svobody Sq., Kharkiv, Ukraine
https://orcid.org/0000-0002-9516-0917

Determinants of sustainable development
in the post-war recovery of Ukraine

M Abstract. Ukraine’s course towards sustainable development requires the implementation of modern practices of
interaction in the triangle of the state, business and society. There is a need to develop institutional mechanisms for
harmonization and strengthening comparability of corporate reporting at the international level in the context of the
sustainable development goals. The purpose of the article was to develop organizational and methodological issues of
monitoring the corporate sector’s contribution to achieving the sustainable development goals at the stage of Ukraine’s
post-war recovery. Methods of analysis and synthesis (to study the consequences of Russia’s military aggression),
comparison (when analysing the requirements of international normative acts for the structure, stages of formation and
a set of reporting indicators), a process approach (for the development of recommendations for a database creation) have
been applied in the research. The consequences of Russia’s military aggression for the economic development of Ukraine
and the achievement of sustainable development goals have been analysed. The institutional mechanisms of strengthening
harmonization and comparability of reporting on sustainable development at the international level in the context of the
sustainable development goals achievement have been substantiated. Recommendations for the creation of the “State
Repository of Reports on Sustainable Development of Enterprises and Organizations of Ukraine” have been developed.
A national institutional model for the calculation of indicator 12.6.1 “The number of enterprises publishing reports on
sustainable development” has been constructed. It is proposed to expand the set of indicators for releasing information on
anti-corruption practices by disclosing indicator D.2.3 “Amount of funds (in US dollars) directed to anti-corruption measures,
including the training of one employee on anti-corruption issues, per year”. The obtained results can be used for the
development of institutional mechanisms for the coordination of global and strategic documents at the global and national
levels in order to create a unified vision of the countries’ contribution to the achievement of sustainable development goals

M Keywords: corporate governance; non-financial reporting; military aggression; institutional mechanisms; state
repository; corruption

Article’s History: Received: 15.06.2023; Revised: 03.08.2023; Accepted: 29.11.2023

Suggested Citation:
Subaciené, R., Krutova, A., & Nesterenko, O. (2023). Determinants of sustainable development in the post-war recovery of Ukraine.
Economics of Development, 22(4), 23-33. doi: 10.57111/econ/4.2023.23.

*Corresponding author

Copyright © The Author(s). This is an open access article distributed under the terms of the
- Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)


https://orcid.org/0000-0001-6559-8478
https://orcid.org/0000-0002-7154-6233
https://orcid.org/0000-0002-9516-0917

Determinants of sustainable development...

H INTRODUCTION

Since Ukraine has embarked on the path of the United
Nations (UNs) sustainable development initiatives, adap-
tation of the national legislation in the field of corporate
reporting to the requirements of the European Union be-
came an important step towards development of a state
system for monitoring the achievement of the Sustainable
Development Goals (SDGs). In order to improve the moni-
toring and reporting system for assessing the contribution
of the corporate sector of Ukrainian economy to achieving
the SDGs at the stage of post-war recovery, it is advisable to
start discussing the organizational aspects of strengthen-
ing the harmonization and comparability of reports on sus-
tainable development at the global level. In 2023 European
Commission should approve new EU Sustainability Report-
ing Standards (EUSRS) (The EU is strengthening control...,
2022). It is declared that new standards along with other
used approaches (GRI — Guidelines of the Global Reporting
Initiative, ISSB — International Sustainability Standards
Board, IFRS - International Financial Reporting Standards
etc.) will be designed more specifically for different indus-
tries and revised every 3 years. Yu. Serpeninova et al. (2022)
noted that these new rules will provide investors and other
interested parties with access to the information needed to
assess investment risks related to climate change and other
sustainable development matters. They will also create a
culture of transparency regarding the impact of companies
on society and environment. Environmental matters have
become especially relevant as a result of a large-scale en-
vironmental tragedy associated with the destruction of the
Kakhovka Dam caused by Russian occupation forces.

I. Horbachova (2022) noted that in the field of sus-
tainable development it is extremely important to activate
participation of the global community. This is especially
relevant during the post-war recovery of Ukraine. In case
western partners increase their official assistance for the
SDG’s implementation, Ukraine most likely will be able
to achieve its purpose in the field of sustainable develop-
ment by the year 2030. However, when it comes to provid-
ing financial aid for the sustainable development strategy
implementation, ensuring investors’ confidence that the
government, business and the whole society are doing
their best to achieve the best sustainable development
indicators becomes the most important issue. For this
purpose, information, which can be obtained by analysing
non-financial reporting on sustainable development, is
needed. According to O. Baskov (2022), the key issue for
the world community now is credibility confirmation and
comparability assessment of the sustainable development
reporting indicators. A. Ozeran & R. Korshikova (2019) in
this regard point out that for Ukraine one of the possible
obstacles in the sustainable development reporting pro-
cess is that format and regulation of the reports are not
clearly defined in this country.

The 2030 Agenda stated that this generation could be
the first to succeed in ending poverty and the last to have
a chance of saving the planet and Ukraine must be ready
to contribute to the global progress (Transforming our
world..., n.d.). Having analysed the contribution of official
bodies, researchers and practice of the socially responsible
enterprises in achieving the SDG’s, it can be resumed that
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there is a need to increase and improve both the quanti-
ty and the quality of non-financial information disclosure
in the Ukrainian business’ reports, which requires the de-
velopment of organizational and methodological issues of
monitoring the corporate sector contribution to achieving
the SDGs at the stage of post-war recovery of Ukraine and it
has become the purpose of this research. According to the
set goal, the main tasks of the study were to: show the con-
sequences of Russia’s military aggression for the economic
development of Ukraine and achieving the SDG’s; work out
recommendation on implementing United Nations Confer-
ence on Trade and Development (UNCTAD) Good Practices
in Corporate Governance Disclosure in reporting practice
of the Ukrainian business entities; improve the system
of disclosing information on anti-corruption practice in
non-financial reporting.

B MATERIALS AND METHODS

The article used general scientific and special methods,
such as: literature review, analysis and synthesis, system
analysis and modelling, comparison, process approach, in-
duction and deduction, theoretical analysis, bibliometrics,
statistical and content analysis. With the help of literature
review the analysis of scientific sources, such as articles,
books, and reports related to sustainable development and
post-war recovery of Ukraine, was carried out. This made
it possible to review previous research, identify sustaina-
ble development determinants and gaps that require fur-
ther study. Analysis and synthesis were used for studying
consequences of Russia’s military aggression for economic
development of Ukraine and achievement of the SDGs. This
made it possible to identify and systematize the main prob-
lems that Ukraine will face during the preparation of a vol-
untary national review (VNR). Content analysis was used
for the study of institutional mechanisms for strengthen-
ing the harmonization and comparability of reporting on
sustainable development at the international level in the
context of achieving the SDGs. Identifying the intercon-
nection between three key components of sustainability
that describe the relationships between the environmen-
tal, economic, and social aspects and determining the im-
pact of various systemic changes on sustainable develop-
ment were conducted using system analysis and modelling.
With the help of the comparison method, a comparison of
the requirements of international normative acts of differ-
ent levels to the structure, stages of formation and a set of
sustainable development reporting indicators was carried
out. A process approach allowed developing recommen-
dations for designing the “State Repository of Reports on
Sustainable Development of Enterprises and Organiza-
tions of Ukraine”, where business units will be able to post
reports on sustainable development in the form of open
data. Using a case study method allowed carrying out a
detailed study of the Ukraine’s Recovery Plan and deter-
mine the main tasks for achieving the SDGs at the post-
war recovery stage. Neo-institutional theory approaches
were used to develop recommendations for the disclosure
of indicator D.2.3 “Amount of funds (in US dollars) directed
to anti-corruption measures, including training of one em-
ployee on anti-corruption issues, per year” in the reporting
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on sustainable development. This will make it possible to
consider corruption as a consequence of the imperfection
of institutional conditions rather than individual actions.
Research uses statistical measurement tools and data pro-
vided by international organizations such as the United
Nation, Transparency International, World Bank, Institute
for Economics & Peace etc. With the aim of seeing wheth-
er there is a link between Corruption perception index and
the SDG Index the authors focused on synthesis of quan-
titative indicators that make it possible to draw a conclu-
sion about the position of Ukraine. Graphical and tabular
representation were used to visualize the research results.

H RESULTS AND DISCUSSION

After a year of war documented direct losses of housing,
real estate and other infrastructure of Ukraine are esti-
mated at more than $95.5 billion, general indirect losses
of Ukraine economy are evaluated at $126.8 billion and
Ukraine’s need for restoration is estimated approximate-
ly $165.1 billion (Ukraine recovery plan, n.d.). According
the United Nations development program (The develop-
ment impact..., 2022), the war has caused 50% of Ukrainian
businesses to shut down completely, while the other half is
forced to operate well below its capacity. If the war deep-
ens and protracts further, up to 90% of the population of
Ukraine could be facing poverty and vulnerability to pover-
ty (The development impact..., 2022).

Dynamics of the institutional environment of coun-
tries with emerging markets in the last two decades has
been the subject of a great deal of research. Given that tra-
ditional approaches have not proven to be effective enough
for studying transitional economic systems, it is necessary
to emphasize the importance of international experience
exchange and bring together researchers for collaborative
scientific studies within the Accounting Research Network
(ARN) to deepen institutional change through the quantita-
tive and qualitative improvement of various social institu-
tions for integrating the SDGs into the national regulations.

R. Subaciené et al.

After a meeting with state institutions and development
partners regarding the SDGs progress, the Secretariat of the
Cabinet of Ministers of Ukraine announced the intention to
submit a VNR in 2023 (Despite the ongoing war..., 2022). At
the same time, as a result of Russian aggression, a signif-
icant number of businesses in Ukraine ceased to exist due
to the loss of both material and human resources. The un-
employment also increased. It is estimated that almost five
million people lost their jobs, rising to seven million if the
hostilities continue (Dzombak, 2022; Skydan et al., 2023).
Besides, while the ongoing Russia-Ukraine war threatens
global nutrition security, the magnitude and extent of its
impact remain under-examined (Deng et al., 2022). It can
increase prices in future, putting even more businesses at
risk leading to paralyzed supply chains (Rice et al., 2022).
Non-financial information is essential for building trust
in society by responding to the expectations and needs of
society and for communicating with external stakehold-
ers, including investors, regarding medium- and long-term
value creation (Management of non-financial..., 2021).

Before the full-scale invasion of Russia, Ukraine has
already made significant efforts in the process of forming
a national institutional model for ensuring achievement of
the SDGs. A High-level group, connecting 17 working sub-
groups corresponding to each goal, was created in Ukraine
as a part of the sustainable development tasks contextual-
ization. More than 800 specialists in all regions of Ukraine
participated in the process of defining the national sus-
tainable development goals in institutional, economic,
ecological and social areas (Sustainable development...,
2017; Iefymenko, 2019). Established institutions ensure
laws and strategies development as well as data collec-
tion for assessing the indicators of the SDGs achievement.
The national policy of Ukraine, developed by the Minis-
try of Economy and Trade of Ukraine, incorporating the
goals of sustainable development into the national legal
framework, was coordinated with the Central Development
Strategy (Fig. 1).

High-Level Political Forum on Sustainable Development

UN Committee on Economic
and Social Affairs

GLOBAL
LEVEL

Development and approval of guidelines for the voluntary
national reviews preparation

*

Voluntary National Reviews

NATIONAL Ministry of Economy and Trade of > Incorporation of Sustainable Development Goals into
LEVEL Ukraine the national legal framework
SUB- Department of Economic Strategy Development of the national report “Sustainable
NATIONAL . . - I
LEVEL and Macroeconomic Forecasting Development Goals: Ukraine
REGIONAL Coordinators in the Regional > Adaptation of national SDG indicators to the regional
LEVEL State Administrations structure context, needs and priorities

Figure 1. Institutional mechanisms for strengthening the harmonization and comparability
of reporting on sustainable development at the international level in the context of achieving the SDGs

Source: made by the authors
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At the sub-national level, the Department of Economic
Strategy and Macroeconomic Forecasting developed a draft
of the national report “Sustainable Development Goals:
Ukraine” and a draft of the Procedure for Coordination of
Data Collection for Monitoring the Sustainable Develop-
ment Goals with a list of those responsible for submitting
data in terms of SDGs indicators (Sustainable develop-
ment..., 2017). At the regional level, the adaptation of na-
tional indicators of the SDG to the regional context, needs
and priorities is carried out by coordinators from the SDGs
in the structure of regional state administrations, which
coordinate the collection of information for the presenta-
tion of voluntary national reviews at the High-Level Politi-
cal Forum on sustainable development.

As it was highlighted at the first workshop for the
voluntary national reviews, presented at the 2023 United
Nations High-level Political Forum for sustainable devel-
opment, an indispensable tool for deepen commitment to
the 2030 Agenda at the global and local level is to provide
voluntary national reviews (First workshop for..., 2022). In
2020 Ukraine prepared its first VNR (Voluntary national
review..., 2020). Despite the significant achievements of
Ukraine in adaptation of the SDGs, even before the war there
was a need for further studies of comparability indicators
of the progress towards achieving all 17 SDGs at the mega-,
macro-, meso- and micro-levels and assessing the individ-
ual indicators contained in the reporting on sustainability,
which arises from differences in the methodology for their
calculation, both national and international (for example,
the calculation of value added, net value added, the amount
of green investments, as well as social ones, etc.) (Fedoren-
ko, 2023; Khodakivska et al., 2023).In addition, the situation
worsened dramatically as a result of Russian aggression.

Assessment and presentation of national progress in
achieving the SDGs is complicated for Ukraine by the im-
possibility of determining the number of enterprises that
will be able to generate non-financial reports, which gives
the possibility to assess and report on national progress to-
wards implementation of the 2030 Agenda for sustainable
development and its 17 SDGs and 169 indicators. In addi-
tion, the UNCTAD (2019) in 2021 has updated as provided
by the “Guidance on core indicators for entity reporting
on contribution towards implementation of the sustaina-
ble development goals” recommendations on disclosure of
core indicators for sustainability reporting, which intends
to assist entities to provide baseline data on sustainability
issues in a consistent and comparable manner that would
meet common needs of many different stakeholders of the
SDG agenda and give an opportunity to assess the private
sector contribution to the SDG implementation and ena-
ble them to report on SDG indicator 12.6.1. This actualiz-
es the development of new approaches to improving the
information provision for determining the indicator 12.6.1
“Number of companies publishing sustainability reports”
by Ukrainian business entities.

A significant step towards improving the information
provision for determining the indicator 12.6.1 “Number of
companies publishing sustainability reports” by Ukrainian
business entities was the introduction of a new form of re-
porting for more than 15 thousand medium and large com-
panies in 2018 — Management Report, which contains both
financial and non-financial information describing the
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state of the company and revealing the risks to its activities
in the economic, environmental and social areas (Order of
Ministry of Finance..., 2018). Individual non-financial indi-
cators are also presented in the Reports on payments to the
state. As the analysis shows, Management Report contains
the largest number of indicators from the minimum for-
mat of indicator disclosure according to the Draft Guide-
line on Indicator Disclosure Methodology 12.6.1. However,
as practice shows, Ukrainian business entities that prepare
sustainability reports usually post them on their own web-
site or generally issue sustainability reports only in pa-
per form, which complicates or even makes it impossible
to obtain information for calculating the indicator 12.6.1
“Number of companies publishing sustainability reports”.
Moreover, in the national program “Sustainable Develop-
ment Goals: Ukraine”, the indicator 12.6.1 is not taken into
account at all (Our work on the..., n.d.). Therefore, national
institutional model of calculation of the 12.6.1 indicator
was constructed (Fig. 2).

Within the framework of the presented model, in or-
der to strengthen the corporate position regarding the
sustainable development and satisfy the growing demand
on information on the Ukrainian business entities progress
towards achieving the SDGs, the authors of the article rec-
ommended creating a “State Repository of Reports on Sus-
tainable Development of Enterprises and Organizations of
Ukraine”, where entities will be able to post sustainability
reports in the form of open data. It is proposed to filling
in this repository on a voluntary basis according to the al-
gorithm, which regulates the systematization and storage
of information in accordance with the criteria of the min-
imum or extended regulation of disclosure by companies
of this indicator according to the Draft Guidelines on the
methodology of the disclosure of the indicator 12.6.1. In
accordance with the requirements of the Common Report-
ing Standard (CRS) semantic presentation of the content
of the State Repository must be done in XBRL (eXtensible
Business Reporting Language) format. This will ensure the
information exchange of the State Repository with the fi-
nancial and tax reporting portals existing in Ukraine and
the mechanism for transferring reporting data of Ukrainian
companies to the Database of Voluntary National Reviews,
joined by Ukraine in 2020.

Russian aggression affected achievement of all 17
SDGs. However, unlike the SDGs in economic and envi-
ronmental areas, achievement of which require peace and
significant financial resources, goals in social area are im-
portant to be achieved now. While Ukraine shows great
progress in most goals of social area such as human rights,
democracy or management board diversity, corruption re-
mains the most vulnerable area for Ukraine and overcom-
ing it will affect outcomes in all others. Effects of corrup-
tion can be extremely dangerous if not fatal for Ukrainian
economy in the post-war period. Therefore, the second
stage of the post-war recovery plan of Ukraine “Structural
modernization and full integration to EU” (Ukraine recov-
ery plan, n.d.) requires the development of indicators for
overcoming corruption in Ukrainian society.

There is a long way to go before national processes
of review and follow up are “open, inclusive, participatory
and transparent for all people” (Transforming our world
..., n.d.). Corruption troubles Ukraine’s society and polit-
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ical landscape. According to Transparency International’s
2022 Corruption perceptions index, Ukraine ranked 122
out of 180 countries, among such countries as Esvatini, Ga-
bon and Mexico (Corruption perceptions index, 2021). The
urgency of deepening integrity and intolerance to corrup-
tion becomes even more important for the Armed Forces of
Ukraine given lately manifested cases of obtaining illegal
benefits by officials in the main paramilitary structures of
Ukraine (Shopina et al., 2022). However, according to the
Millennium Challenge Corporation public opinion survey

R. Subaciené et al.

of anti-corruption efforts in Ukraine, 52% of Ukrainians
believe that corruption is justified in most situations to get
things done; and 77% of the population believe that cor-
ruption levels have remained the same or have increased
since 2004 (Neutze & Karatnycky, 2007). Based on Europe-
an Court of Auditors research from 2016 to 2021, the three
major obstacles to foreign investment in Ukraine remained
the same: widespread corruption, a lack of trust in the ju-
diciary, market monopolization and state capture by oli-
garchs (Reducing grand corruption..., 2021).

Common Reporting Standard — CRS
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Figure 2. Institutional model of the indicator 12.6.1 calculation and VNR preparation

Source: made by the authors

Interstate investments in the process of achieving the
SDGs strengthen the key indicators of business success of
individual countries, which includes legal markets devel-
opment, transparent financial systems establishment and
corruption-free institutions with high quality management.
At the same time, various studies have shown a correlation
between a reduction in corruption and economic growth,
while most stakeholders note that real change in Ukraine
cannot take place without overcoming corrupt schemes
and influence of corrupted institutions. The war has made
the problem even more acute and American and European
communities strongly urge Ukraine to do more to act on
corruption starting from the early days of independence.

Economics of Development. 2023. Vol. 22, No. 4

This leads to the need of improving institutional mecha-
nisms for strengthening the harmonization and compara-
bility of non-financial reporting at international level in
the context of the SDGs achievement.

According to the defined sustainable development
policies the agendas for every country must be developed
in accordance with international legislation. Monitoring
achievement of the SDGs in Ukraine, as well as other coun-
tries, requires significant financial resources and interac-
tion between stakeholders at different state levels: nation-
al, sub-national and regional. for this purpose, the program
for the promotion of strategic planning and financing of
sustainable development in Ukraine was adopted in 2021.
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Because of the war Ukraine faced new challenges related
to implementation of the Sustainable Development Goals.
To overcome them the Draft Ukraine’s Recovery Plan 2022
was created as a main task for Ukraine to become an inter-
national leader in sphere of overcoming corruption, civil
society institutions development and openness of public
information, which are essential and inseparable parts of
democracy (Ukraine recovery plan, n.d.). The main strate-
gic task for the period 2026-2032 is the implementation of
European legislation on free movement of impersonal data,
accelerating data transparency and openness principles.

The purpose of the SDG 16 “Peace, justice and strong
institutions” is to “promote peaceful and inclusive socie-
ties to achieve sustainable development, provide access
to justice for all people and develop effective, accountable
and inclusive institutions at all levels” (Take action..., n.d.).
From the neo-institutional theory standpoint corruption
should be considered as an informal institution character-
ized by a stable type of opportunistic behaviour and a set
of expressed in formal institutions informal norms that run
counter to the collective ideals and goals. In this context,
the level and forms of corruption should be defined as neg-
ative effect of informal institutionalization in the issue of
violation of the formal and informal rules balance. Neo-in-
stitutionalism is adaptive to contemporary analysis of cor-
ruption practices and is the only optimal methodology for
corruption study, since: 1) the conceptual basis of neo-in-
stitutional theory is relevant to contemporary ecologo-so-
cio-economic processes; 2) neo-institutionalism is flexible
and capable for the dynamic and changing processes anal-
ysis; 3) the functional apparatus of neo-institutionalist
methodology helps to study formal and informal rules in
order to prevent institutional conflicts.

So far, as increasing corruption level and inadequate
rule of law, as major obstacles of sustainable development,

require designing of the effective institutional mech-
anisms for prevention of corruption at all levels of gov-
ernment and creation of the transparent national mod-
el of the SDGs monitoring. In post-Soviet states such
as Ukraine corruption is a transitional phenomenon
responding to the absence of legal norms in a period of
profound property redistribution (Neutze & Karatnycky,
2007). In addition, the war generated new opportunities
for corruption. It can cause a great risk for the post-war
recovery of Ukraine and its further development in the
direction of European integration and implementation
of international practices and standards. Having ana-
lysed the main recommendations and the best practices
of the Guidance on core indicators for entity reporting
on contribution towards implementation of the sustain-
able development goals prepared by the UNCTAD (2019)
in the framework of implementation of the Goal 16 of
sustainable development strategy “Contribute to the con-
struction of a peaceful and open society in the interests of
sustainable development, ensure access to justice for all
and create effective, accountable and based on broad par-
ticipation of institutions at all levels”, authors propose to
introduce indicator D.2.3 “Amount of funds (in US dollars)
allocated for anti-corruption measures, including the
training of one employee on anti-corruption issues, per
year” in group D.2 “Anti-corruption practice”. Informa-
tion for its monitoring is generated in the accounting sys-
tem. Suggested indicators presented in the Table 1 reflect
global best practices for sustainability reporting helping
organizations with responding to emerging information
demands from stakeholders and regulators and comply
with the national legislation as well as recommendations
of GRI 205, which is devoted to the anti-corruption topics
as a part of Global Reporting Initiative (GRI) Standards
(The global standards..., n.d.).

Table 1. Composition of the UNCTAD guidelines key indicators on corruption level in Ukraine

Disclosure
elements for
the Minimum Anti-fraud, anti-corruption and
Requirement Governance structure, including economic, environmental and social issues anti-competitive behaviour
Methodology practices
for SDG
indicator 12.6.1
1 2 3 4 5 6 7 8
UNCTAD ISAR D.1.4. Number D.1.5. D 2.2. Average
(International |D.1.1. Number of| D.1.2. Number Fo Compensation: | D 2.1. Amount hours of
. D.1.3. Board of meetings of . .
Standards of | Board meetings | and percentage - - total of fines paid or training on
- members by age | audit committee . . .
Accounting and attendance | of female board compensation | payable due to | anti-corruption
- range and attendance .
and Reporting) rate members rate per board settlements issues per year
Indicator member per employee
16.7.1
“Proportions
of positions
in national
and local
institutions,
16.6 “Develop 559 including (a) 16.5.2 “Proportion of businesses
effective, “Pro' o'rtion the legislatures; 16.6 “Develon effective that had at least one contact with a
Relevant SDG accountable P . (b) the public ) P ’ public official and that paid a bribe
. of women in i accountable and transparent . .

Indicator and transparent . service; and (c) PSP » to a public official, or were asked
R managerial S institutions at all levels . ) .
institutions at ositions” the judiciary, for a bribe by those public officials

all levels” p compared during the previous 12 months”
to national
distributions, by
sex, age, persons
with disabilities
and population
groups”
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Table 1. Continued

1 2 3 4 5 6 7 \ 8
5.4“To
ensure equal 16.7. “To
opportunities for| increase the
Adapted in representation efficiency of 16.6.1 “Indicator of perception of
Ukraine SDG Non-adapted at the highest | the activities of Non-adapted corruption in the public sector by
Indicator levels of state authorities business circles and experts”
decision-making| and local self-
in political and | government”
social life”
Available . . .
State statistical Administrative data of Prosecutor
Sources of Company data . Company data , -
. observation General’s office of Ukraine
Information
Requires Has adapted
VNR data methodology Adopted, Requires methodology adaptation for methodology, Adopted,
gathering adaptation for implemented implementation can be implemented
implementation implemented

Source: authors’ suggestions based on Methodology for SDG indicator 12.6.1 proposal from the custodian agencies (2019)

An important condition for the SDGs achievement
according to Faculty of Education University of Barcelona
researchers is implementation of effective social institu-
tions. They insist on the relevance for the post-war econ-
omy for SDG 16 achievement of three learning objectives:
cognitive, socio-emotional and behavioural (Gonzalez-
Vazquez et al., 2021).

The means of SDG implementation in the private sec-
tor must be upgraded significantly and shared around the
globe for businesses to use. Strategies to better implement
the SDGs in the private sector seem to be missing in most
research (Palau-Pinyana et al., 2023). The Russian-Ukrain-
ian war influences significantly energy prices, which leads
to an increase in the number of people lacking access to
electricity up to 600 million and about 2 billion most like-
ly will use mainly polluting fuels and technologies in the
households. Given current situation, to ensure the achieve-
ment of all SDG related to energy access by the year 2030,
it is necessary to increase investments in renewable energy
sources and improve electricity grids (Progress towards...,
2023). The breach in the dam at the Kakhovka hydroelec-
tric power station only worsened the situation. Therefore,
further research on the SDG’s implementation at corporate
level should be carried out, emphasizing the strategies of
SDG 7 and SDG 4 implementation, which can be a great
deal of contribution to the progress in all SDG’s. Besides,
there is a certain category of SDG’s global indicators, infor-
mation on which is available in Ukraine but it does not fully
comply with the name of proposed indicator. It should be
noted that some global indicators can be calculated by in-
ternational organizations, which requires the development
of further methodological explanations.

Much attention was paid to the issue of sustainable de-
velopment assessing and monitoring by both Ukrainian and
foreign researchers. Theoretical background was studied as
early as the Club of Rome foundation in the last century
(Randers et al., 2018). The importance of the sustainable de-
velopment concept, non-financial information disclosure
and monitoring of the SDG’s was highlighted by L. Zait-
seva (2019), I. Zhuk (2021), L. Lipych et al. (2023). Highly
appreciating the achievements of scientists, it should be
noted that they mostly relate to the impact of crisis phe-
nomena on the achievement of the SDGs in the global
scale, missing the issues of the SDG’s assessment and mon-
itoring in Ukraine during the war and post-war recovery.

Summarizing different positions, it can be admitted
that like E. Escrig-Olmedo et al. (2019) most research-
ers suggest using the existing frameworks and tools of
preparing non-financial statements, which prove to be
sufficient to measure corporate sustainability, for in-
stance — Guidelines of the Global Reporting Initiative
(GRI Standards, 2022), UN Global Compact (The Ten Prin-
ciples..., n.d.), OECD (2023) principles for multinational
companies or ISO 26000:2021 (2021) (ISO - International
Organization for Standardization). M.-T. Sorrosal-For-
radellas et al. (2023) hold similar views admitting corre-
lation between corporations and a lack of transparency
and provide sustainability ratings at the company level
and at the level of financial investments based on the
Morningstar Sustainability Rating, which could be useful
for Ukraine due to sufficiency to contribute positively to
the economic, environment or social causes. At the same
time, direct transfer of those tools and indicators to the
legal field of Ukraine is not possible due to the peculiari-
ties, arising from differences in the methodology for their
calculation. Institutional mechanisms for strengthening
the harmonization and comparability of reporting on sus-
tainable development have to be improved.

M. Chopra et al. (2022) describing the effect of nat-
ural disasters on the SDGs admit that decline in the
2030 Agenda reaching was underestimated, which de-
mands new steps towards sustainable development goals
achievement worldwide and requires the creation of an
institutional mechanism for the SDGs monitoring and
VNR preparation to support countries in strategizing for
implementing the SDGs and in mobilizing donors in the
case of developing countries. T. Iefymenko et al. (2021)
came closest to solving this task considering in detail the
information asymmetry of reporting by Ukrainian compa-
nies on the contribution to implementation of the sus-
tainable development goals and formulated methodolog-
ical principles of its avoiding during the period of crisis
phenomena such as COVID-19. Scientists systematized
information sources for the recommended indicators in
economic, social and environmental spheres of sustain-
able development disclosure. Besides, they agree with
the urgent need in a non-financial reports repository for
Ukraine but fail to provide recommendations regarding
its content, structure, collaboration among data creators
and users and interaction with other reporting databases.
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Systematic literature review and bibliometric anal-
ysis prove high intensity of research under corruption
concerning sustainable development but a clear set of
disclosure of anti-corruption practices has not been de-
veloped yet. As A. Skoczylas-Tworek (2020) discovered,
not more than 70% of the surveyed market players record
the presence of anti-fraud and abuse policies and only
15% of them disclose anti-corruption indicators in the
non-financial reports. Research of non-financial reports
showed that even less companies disclose anti-corrup-
tion practices in their non-financial reports. Supporting
an ongoing debate concentrated on extending focus to a
such frequent abusive phenomenon as corruption, affect-
ing all components of SDGs, B. Lucey et al. (2023) propose
mechanisms for understanding the key drivers for indi-
viduals taking up activities of corruption like age, gen-
der, education, political background, religion, peer group,
geographical orientation, cultural factors, personality
and psychological factors. They contribute in combating
corruption in finance by exploring a wide area of disrup-
tive technologies and applications like artificial intelli-
gence, cloud technology, distributed ledger technologies,
and IoT (Internet of Things) in business ecosystems and
could assist the finance forensics in fraud investigation
and auditability. It would be contributing to use them in
Ukraine but it requires the introduction of new indicators
for disclosure of anti-corruption practice by Ukrainian
companies.

Within the framework of the 74% session of UN Gen-
eral Assemblies in New York (USA) during UN Summit in
September 2019 Volodymyr Zelensky emphasized that:
“No state will reach sustainable development without
peace and security. Sustainable development is impossible
to the sounds of shelling and explosions, it is impossible
at the place where aggressive geopolitical strategy domi-
nates, which applauds to invasion to other states and vio-
lation of human rights and freedom” (Kolishevskyi, 2020).
When the hostilities between Ukraine and Russia cease is
unclear but it is obvious that the conflict has had adverse
effects on the SDGs (Pereira et al., 2022). Bill Gates noted
that due to the war in Ukraine, the world is unlikely to be
able to achieve at least one of the UN’s sustainable devel-
opment goals, which were to be achieved by the year 2030
(Bill Gates said..., 2022).

The first stage of SDG’s implementation process be-
gan in Ukraine in 2015 and covered the adaptation of the
SDGs, monitoring of the SDGs and key trends analysis, as-
sessment of the degree of the SDGs incorporation into the
strategic and program legislative acts of Ukraine (Sustain-
able development goals..., 2017). Thenceforth Ukraine be-
gan for VNR. However, during the war and the post-war
recovery Ukraine faces difficulties caused by the impossi-
bility of determining the number of enterprises that will
be able to generate non-financial reports (Roshylo, 2023).
Therefore, further research is needed to develop new
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principles and approaches to improving the information
provision for determining the sustainable development
indicators and creating a single online platform, where
local enterprises and organizations can post their re-
ports on achieving the SDGs. Such steps can also support
Ukraine in strategizing for implementing the SDGs and
mobilizing donors during the post-war recovery.

B CONCLUSIONS

This paper describes institutional mechanisms for
strengthening the harmonization and comparability of re-
porting on sustainable development during the war and the
post-war recovery of Ukraine. The proposed structure pro-
vides strong hierarchy of regulators at national, sub-na-
tional and regional levels, which will allow collecting suffi-
cient data for a voluntary national review.

The study has shown that Russian-Ukrainian war af-
fected SDGs in Ukraine and it proves that assessment and
presentation of national progress in achieving the SDGs is
complicated for Ukraine by the impossibility of determin-
ing the number of enterprises that will be able to generate
non-financial reports, which gives the possibility to assess
and report on national progress towards implementation
of the 2030 Agenda. Recommendations on approaches to
improving the information provision for determining the
indicator 12.6.1 “Number of companies publishing sus-
tainability reports” have been made. In order to strengthen
the corporate position regarding the sustainable develop-
ment and satisfy the growing demand on information on
the Ukrainian business entities progress towards achieving
the SDGs, a methodological approach of creating a “State
Repository of Reports on Sustainable Development of En-
terprises and Organizations of Ukraine”, where entities will
be able to post sustainability reports in the form of open
data, has been proposed.

In the framework of implementing the Goal 16 of sus-
tainable development strategy a number of indicators for
anti-corruption actions have been formulated. Suggested
indicators reflect the world’s best practices for sustaina-
bility reporting helping organizations to take into account
the Global Reporting Initiative Standard 205 recommenda-
tions on anti-corruption practises and related topics. Fu-
ture studies could be linked to the certification standards
of state anti-corruption policy to ensure its efficiency and
effectiveness. For further progress it is necessary to devel-
op institutional mechanisms for the coordination of stra-
tegic documents at the global and national levels in order
to create a unified vision of the contribution of countries to
achieving the SDGs.
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The role of state finance audit in the system of accounting
and analytical support of the state funds management system

M Abstract. During the period of martial law, the problem of the need for constant control over state finances in connection
with their limitations and the importance of effective use became important. The issues of the activities of audit firms
and the effective organization of audits are constantly in the focus of attention of scholars. The purpose of the article
was to substantiate the theoretical aspects and provide scientific and practical recommendations aimed at improving
the audit of state finances. The method of induction was used at the stage of collecting, systematizing and processing
information for conducting research, deduction — in the process of theoretical understanding of the main questions and
problems of the audit of state finances and the search for the root causes of their occurrence, generalization — during
the identification of the main features and properties of the system of accounting and analytical support of the audit of
state finances, methods of comparison, analysis, synthesis, abstract-logical method. Scientific works were summarized
and analysed in order to determine the essence of important components of scientific research, in particular: audit of
state finances, state financial audit, accounting and analytical information, accounting and analytical support and the
main components of an effective system of management and control over state finances were determined. The main
components of financial control in the public sector of Ukraine are schematically presented, and the place of public
finance audit as a component of state financial control is determined. The need to distinguish the concepts of “audit
of state finances” and “state financial audit” was discussed. The main conditions that contribute to the creation of an
effective system of management and control over state funds are highlighted. Common and distinctive features of
control over state funds in Ukraine and foreign countries are identified. The main problems and shortcomings of the
system of management of state funds are identified and recommendations for their solution are provided. The results
of the study can be used by all state enterprises that are looking for new approaches in management and strive for the
effective distribution of state funds in the conditions of martial law

M Keywords: standards; reliable information; effective control; auditing activity; blockchain technologies

H INTRODUCTION

Since 2022, Ukraine’s economy has been suffering from
a full-scale military invasion by the Russian Federation,
which is causing significant losses every day. A business
that is unable to resume operations in part or in full tries to
reduce losses by using the instrument of avoiding liability
for non-performance or late performance of an obligation,
using both virtuous and dishonest methods. An urgent is-
sue for users of any financial information is confidence in

its reliability. Officials and employees of government in-
stitutions are responsible for fair use of state funds. The
audit of public finances contributes to increasing this re-
sponsibility at all levels. It requires a significant increase
in interest in the process of creating accounting and ana-
lytical support, its rethinking, improvement, development
of new, more informative and effective instruments relat-
ed to the preparation and presentation of accounting and
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economic information on the availability and movement
of state finances, which would fully correspond to the sys-
tem of management.

In Europe, the evolution of the origin of state finance
and the standards that are associated with this process has a
long history. One can agree with the opinion of O. Shevchuk
& A. Kovalskiy (2019), who believe that during a rather long
period of the origin of the existing Western society, new
methods, institutions and instruments of state finance
control were developed, which reached the level of nation-
al scale, first off all in the countries of Western Europe and
the USA. L. Borysenko (2020a; 2020b) places an emphasis
on the fact that in developed countries state audit is con-
sistent with the principles of the Lima Declaration, which
is called the International Organization of Supreme Audit
Institutions (INTOSAI), as well as its structural part — the
European Organization of Supreme Audit Institutions (EU-
ROSAI), of which Ukraine is also a member. These bodies
provide methodical and practical recommendations on the
effective organization of audit and state financial control.
O.M. Pihotska & M.R. Pihotska (2022) believe that the sys-
tem of control over state finances, which is inherent in a
certain state, has its own characteristics, due to histori-
cal aspects, and a number of those principles, procedures,
methods and stages of auditing used by foreign countries
cannot be applied in Ukrainian practice. This is explained
by a different level and specificity of regulatory and legal
support, as well as national features of social life. However,
the experience of other countries in audit of state finances
is valuable for Ukraine, as it gives auditors the opportunity
to compare different practices of audit procedures and ver-
ification methods, analyse their positive and negative sides
and introduce into practice methods that will contribute to
improving the quality of audit inspections.

Summarizing the foreign experience of the state fi-
nance management system, K.P. Melnyk & A.A. Ploski-
na (2022) concluded that the audit of state finances was
developed and established under the influence of various
factors, in particular: the need to improve the quality of
audits related to state funds; the complexity of the pro-
cedure for registration and submission of accounting
information; the need to implement a better and faster
inspection, which would facilitate prompt and thorough
control over the receipt and use of state funds. In addi-
tion, in the general system of control over state property,
it is advisable to include such inspection bodies as: the
supreme body of control over state finances, which is sub-
ordinate to the President and higher control bodies and
carries out an inspection of the movement of state budget
funds; state departments and subdivisions of ministries
and agencies that are under the supervision of higher
state control bodies and carry out checks on the timeli-
ness of the receipt and distribution of state funds; a tax
authority that would control the timeliness of paying tax-
es and mandatory payments. Most scientists, in particular
0. Panchenko & V. Zhdan (2019), consider the develop-
ment of accounting and analytical support for the state
finance management system through the construction of
“an integrated system of strategic accounting and stra-
tegic analysis”. At the same time, as argued by U. Pele-
kh (2022), the development of a conceptual model of ac-
counting and analytical support requires organization of
theoretical and methodological foundations with the use
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of principles and instruments of strategic management in
them, in particular instrumental means of strategic anal-
ysis for “determining critically important informational
data of external and internal environment”.

Verification and control of state finances with the help
of an effective state funds management system differs
from traditional control in that it carries out a number of
measures that ensure the true and rational distribution of
state funds and property and makes it possible to increase
the level of trust in the quality of audit services. That is
why it is necessary to increase interest in this problem.
The purpose of this study was to determine theoretical is-
sues related to the organization and methodology of con-
trol over state finances, as well as to provide recommen-
dations aimed at improving the system of their audit. To
achieve it, the following main tasks were solved: to study
the theoretical provisions and peculiarities of the organi-
zation of the audit of state finances in Ukraine and in Eu-
ropean countries; determine the essence of the accounting
and analytical support of the state finance management
system and consider the conditions for its creation; dis-
tinguish the positive and negative aspects of control over
state funds in Ukraine and abroad.

Hm MATERIALS AND METHODS
In the research process, the decomposition method was
used, on the basis of which the system of managing funds
belonging to the state was divided into subsystems and
the sections, that will deal with it, were selected. In turn,
subsystems — into functions, functions — into tasks, tasks —
into subtasks, subtasks — into operations. The next method
used at the stage of analysis of the management system of
Ukraine and other countries is the method of chain substi-
tutions. With the help of this method, the influence of var-
ious factors, both external and internal, on the formation
of the management system was studied. The comparison
method made it possible to compare the current system
of state funds management in Ukraine with other systems
that exist in European countries. The comparison made it
possible to identify the positive and negative aspects of the
management system, and the synthesis method allowed to
develop proposals for its improvement based on the pos-
itive experience of other countries. Using the goal struc-
turing method, the role of the audit of state finances and
the compliance of its goals with the goals of the accounting
and analytical support system and the state funds manage-
ment system as a whole were substantiated. An important
place in the methodology of this study belongs to the ex-
pert-analytical method, which explains the need to involve
highly qualified experts — professionals, that is auditors.
The scientific research is based on a systematic ap-
proach and generalization of various economic phenom-
ena and processes. The methods of grouping and abstrac-
tion, sampling were applied for the schematic presentation
and study of the main components of the state finance
management system. Using the methods of induction and
deduction, the theoretical and methodological provisions
of the audit of state finances were considered and the main
reasons for their occurrence were identified. The method
of generalization made it possible to identify and gener-
alize the general features, as well as the properties of the
system of accounting and analytical support for the audit
of state finances. The methods of grouping, analysis and
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synthesis made it possible to divide the information col-
lected for writing the article into certain parts, group it,
combine various elements, as well as aspects of the research
subject into a single whole. The abstract-logical method
made it possible to determine the main categories, as well
as concepts related to the research topic, to formulate con-
clusions and provide recommendations. Presenting the
material in a more convenient form with the help of draw-
ings and diagrams allowed the use of a graphic research
method. The main materials used to solve the research
tasks were legislative documents, normative legal acts,
which relate to the issues of state finance audit. In addi-
tion, scientific publications of Ukrainian and other authors
on the theory, methodology, methods and organization
of financial control, instructional and methodical docu-
ments, materials of scientific and practical conferences;
reporting, information-analytical and statistical materials
of the Accounting Chamber of Ukraine, the Ministry of Fi-
nance of Ukraine, central executive authorities were used.

M RESULTS AND DISCUSSION

The audit of state finances is a system of measures relat-
ed to the optimization of resources that are state ones,
as well as reducing the risk of detection of violations and

malicious appropriations in the state sector. It occupies
an important place during control over the receipt and ex-
penditure of state resources. Before assessing the state of
use of state funds of Ukraine, it is also necessary to provide
an assessment of such an important form of control in the
general system of accounting and analytical support for the
management of state funds.

In the economic literature, accounting and ana-
lytical support is defined as a set of ways and methods
that make it possible to implement all the functions of
financial control. According to T. Kucherenko & N. An-
ishchenko (2022), it is based on a combination of finan-
cial and intra-economic accounting system, the result of
the interaction of which is the accounting and reporting
information. With this approach, a combination of the
main components of this system, their form and content
is necessary. This condition can be met by combining ac-
counting and analytical functions, which make it possible
to improve the control over the state funds management
system. It is important that accounting and analytical
support is the main element of the information system
for managing state funds. When creating a management
system, a number of requirements must be met, the main
ones of which are presented in Figure 1.

—1  Requirements for the existence of a system of accounting and analytical support of the state funds management system

— Orientation of accounting and analytical support to the requirements of the financial management system at the state level

— Rational combination of all rules and functions of accounting and analytical support

— Achieving superiority of state finance audit over internal state audit

— Using centers of responsibility and determination of the most important processes as a basis

L—{ Taking into account the experience and characteristics of the types of structures and management systems of European countries

Figure 1. Conditions for creating a system of accounting and analytical support for the state funds management system
Source: developed by the author based on research by L. Borysenko (2020a; 2020b)

The main purpose of the accounting and analytical
presentation in the state finance control system is the
collection, operational processing and submission of an-
alytical information on operations related to the receipt,
expenditure and distribution of state budget funds in
the current period and for the future; assessment of the
state’s level of provision of financial resources, which will
make it possible to warn and reduce the level of uncer-
tainty regarding their rational or ineffective distribution.
It is expedient to form a single effective accounting and
analytical system that would make it possible to combine
all the information coming from various branches of man-
agement and to ensure control at the level of all financial
and non-financial indicators of state finances, as well as
to effectively distribute all information flows, connect all
the information together, present it in the form of detailed
analysis and reporting. A big problem that needs to be
solved is the duplication of tasks and functions of various
control bodies, which significantly complicates the move-
ment, processing, submission of information, and, most
importantly, causes significant difficulties in determining
the level of responsibility in case of poor reporting.

Il- 36

An important part of this system is the audit of state
finances, which has a managerial orientation, that is, its
purpose is to check the legality and rationality of spending
funds and property, other assets belonging to the state, the
legality of internal control and its necessity, as well as in-
creasing the level of management and control at all stages
of the accounting and control process, choosing the best
method of control over the management system of pro-
cesses related to the receipt and distribution of state funds.
Permanent control and internal control over the state’s
financial resources will ensure a reduction in corruption
and increase public trust in state authorities. Accounting
information is extremely important, as it allows system-
atization and accumulation of data reported in primary
documents, accounting registers, reporting on the compa-
ny’s activities at all stages of the accounting and analyti-
cal process. At the same time, all analytical and account-
ing information is part of the accounting system, on the
basis of which the control and analysis of the activities of
enterprises is carried out. This means that the “account-
ing” part contains all important accounting information,
both analytical and synthetic. The analytical component

Economics of Development. 2023. Vol. 22, No. 4



embodies a certain type of information that was obtained
from the accounting one, which is connected with the close
relationship between these two components. That is why
the category “accounting and analytical information” com-
bines data created by operational and financial accounting
and information created using methods of economic anal-
ysis. The definition of “accounting and analytical support
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of the management system” is much broader than the
concept of “accounting and analytical information” and
combines the processes of supplying real and true infor-
mation to users of financial statements and management
and control bodies. Four stages of the process of prepa-
ration of accounting and analytical support can be dis-
tinguished: accounting, reporting, audit, analysis (Fig. 2).

Collection, processing,
ACCOUNTING measurement, reporting in accounts, Primary accounting
summarization of information
|
p tati d submissi ¢ Summary information in the
REPORTING I resenta 10? an' su mlSt?lOl’l o I accounting sphere (primary
summarized information .
analytical data)
I \
AUDIT Verification and. ass e'zssment of data Primary analytical information
reliability
[ [
Analytical processing of
ECONOMIC ANALYSIS information obtained from Resultant analytical information
accounting data

Figure 2. The process of preparation of accounting and analytical support for the management system
Source: developed by the author based on research by O.H. Sokil (2020)

Audit is an important element of ensuring the quality
of accounting and analytical information. It makes it possi-
ble to significantly reduce risks when making management
decisions, which is especially relevant during the period
of martial law. Supporting the opinion of A. Savchenko &
V. Poliakov (2019), it can be said that in Ukraine in 2023
there is a large number of state enterprises and institu-
tions, however, the vast majority of them work inefficiently
or are in the stage of liquidation. All of them require financ-
ing from the state budget, but expediency and effective-
ness of their use of budget funds require the functioning
of a high-quality and modern system of financial control, a
component of which is the state financial audit. In the pro-
cess of preparing accounting and analytical information, an
audit can be defined as an operational control that allows
you to check the appropriateness and correctness of ac-
counting information (internal state audit) or as a method
of checking primary and reporting accounting information.
It enables users to be assured of data authenticity, recogni-
tion, assessment, reporting, compliance and disclosure in
all essential aspects (external audit). This assurance can be
achieved through the auditor’s performance of mandatory
procedures provided for by International standards on au-
diting (n.d.), in particular: identification and assessment of
therisks of significant distortion of accounting information,
assessment of the state of the internal control system of
state-owned enterprises; selective verification of informa-
tion regarding its recognition, submission and compliance.

In the process of research, the areas of implementation
of accounting and analytical support of the audit of state
finances in the system of state funds management were
determined. One of the most important is a detailed verifi-
cation of the financial position of state-owned enterprises
in order to prevent their insolvency (bankruptcy) or ineffi-
cient spending of budget funds. This can be achieved by as-

sessing the state of receipt and expenditure of public funds.
Confidence in the financial position and solvency of com-
petitors, establishing the expediency of their activities, tak-
ing into account all threats and risks should be no less im-
portant areas of management. For all users of information,
both internal and external, the most complete information
in the system of accounting, analysis and control, taking
into account the tasks and interests of the state, individu-
als and legal entities in order to minimize internal threats
and non-disclosure of commercial secrets should be an im-
portant factor. Joining A. Loishyn & K. Kustrich (2022) and
T. Kosova et al. (2022), it can be noted that one of the most
important components of the modern model of state con-
trol should not be the control by external and internal audit
units, but first of all internal control, which should be carried
out by managers of budget funds on the basis of risk-ori-
ented approach in the management of state resources.

The generalization of the experience of the organiza-
tion of control over state resources made it possible to form
and schematically present the structure of the management
of state financial control of Ukraine, to single out its main
components. These include control over state finances, the
central body of which is the State Audit Service of Ukraine,
which is subordinate to the higher authorities. It is impor-
tant to have state internal financial control, which is car-
ried out by managers of budget funds and units that imple-
ment internal audit in state institutions. Only the presence
of internal control will make it possible to ensure effective
state (independent) external financial control, which is
carried out by the Accounting Chamber of Ukraine, which
is accountable to the Verkhovna Rada of Ukraine (Law of
Ukraine No. 576-VIII, 2015). V.M. Prasiuk (2019) believes
that the system of state financial control in Ukraine is quite
developed but has a number of shortcomings related to the
inappropriate and inefficient use of budget funds, the lack
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of an appropriate legislative basis for control and financial
activities. The components of financial control of the state

sector of Ukraine, taking into account the level of subor-
dination of the control bodies, are presented in Figure 3.

Financial control in the state sector

State Audit Managers of budget funds and internal
Service of audit units of budget institutions —
Ukraine control of the owner

Accounting Chamber of
Ukraine - parliamentary
control

State financial control

State internal financial
control

State external financial
control

Audit of state
finances

Internal control

Efficiency audit

Inspection (revision)

Internal audit

Performance audit

Monitoring and
verification of public
procurement

State financial audit (SFA) of
implementation of budget
programs:

= SFAof local budgets;
= SFA of business entities;
= SFAof investment projects.

Financial audit

Figure 3. Components of financial control in the state sector of Ukraine
Source: developed by the author based on the research by T. Kochyn (2020)

A schematic presentation of the components of state
financial control in Ukraine shows that the central bodies
that exercise state control over the effective receipt and ex-
penditure of budget funds are as follows: the State Audit
Service of Ukraine, which operates in the form of inspection
and ensures the implementation of state policy functions
in the field of state financial control and the Chamber of
Ukraine, a state body, the main functions of which are con-
trol over the direct receipt and use of state budget funds and
other operations that have financial and economic conse-
quences, as well as control over compliance with legislation.

According to N.V. Shevchenko (2018), in order to un-
derstand the state financial audit of the implementation
of budget programs, it is necessary to find out its relation-
ship with the state financial audit and the audit of state
finances. Quite often in the scientific literature, you can
find the identification of such two concepts as “state fi-
nancial audit” and “audit of state finances”. These con-
cepts are new for Ukraine and not yet sufficiently studied.
0. Shevchuk & A. Lisovyi (2020) gave the following defini-
tion: state financial audit is a process of control, verifica-
tion and analysis of issues related to the legal and effective
use of state funds, as well as property and other assets be-
longing to the state, reliability of accounting and financial
reporting, functioning of internal control. A similar diffi-
cult situation arose with the definition of the concept of
audit of state finances. In scientific works, the concepts of
“audit of state finances” and “state financial audit” are of-
ten equated. Auditing public finances can be seen as the
process by which the auditor provides assurance to the
client that the information being audited is reliable and
the decisions themselves can be recognized as correct.

It should be noted that as of 2023, there is a signifi-
cant difference in the opinions of scientists regarding the
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definition of “state financial audit” and “audit of state fi-
nances”, which are the basis of state control. In his works,
S.V. Zlyvko et al. (2021) also notes the significant differ-
ences between the state financial audit and the audit of
state finances and stresses the need to take into account
subjects of state control during audits. In contrast to these
works, the peculiarities of the normative and legislative
regulation of state financial audit in Ukraine and its iden-
tification with the concept of state financial audit were
considered in the article by A.M. Shtangret & L.P. Stet-
siv (2019), who believe that these two concepts should
not be distinguished because they share many common
characteristics. A. Khmelkov (2022) summarized the expe-
rience of international institutions in matters of state fi-
nancial audit and provided practical recommendations for
its application. He devoted his attention to international
organizations as the leading institutions of the control
function of finance in the world. He also considers these
concepts quite close and equivalent.

The author of the current article believes that it is
necessary to distinguish between these concepts, as Euro-
pean countries do. In particular, one should agree with the
opinion of N. Ljubisavljevi¢ & M. Grbi¢ (2017) that these
two concepts should not be confused and should be dis-
tinguished. Despite the fact that they have many common
features, they also have a fundamental difference that con-
cerns the subjects conducting the inspection. State finan-
cial audits are conducted only by state authorities, while
the audit of state finances include those audit compo-
nents that can be conducted by independent auditors and
organizations. As a result of the generalization of scientif-
ic research, the author formulated a new vision regarding
the definition of the audit of state finances. The audit of
state finances is a systematic, comprehensive process of
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independent verification (obtaining and assessing) of ob-
jective data on receipts and expenditures of state financ-
es, which makes it possible to determine the level of their
compliance with established criteria.

The scientist N. Ceku (2021) believes that for the
effective functioning of the audit of state finances, it is
necessary to take legal measures and find specialized
authorities or develop effective mechanisms that would
have the authority to exercise control and prevent possi-
ble abuse of power. These mechanisms should be an in-
tegral part of public administration and most countries
have already developed institutional mechanisms that
provide financial and legal control and assessment of
government performance. The documentation of Serbia
discusses the legal framework and the relationship of fi-
nancial audit with other branches of government, as well
as the challenges and prospects for the implementation
of its recommendations by the state sector in the future.
One cannot but agree with the opinion of B. Peci (2017),
who believes that the state financial audit contributes
to a significant reduction of the shadow economy and is
an effective mechanism for combating non-payment of
taxes to the state. C.J. Cordery & D. Hay (2019) draw at-
tention to the fact that the main activity of audit firms
should be aimed at verifying financial statements and
conducting efficiency audits.

Summarizing the different opinions of scientists
shows that the system of state funds management in
Ukraine and other countries has many common features
and management functions. A common feature of the
building of the management system is that in all coun-
tries, in particular in Ukraine, audit is clearly defined by
legislative and normative rules and regulations. In for-
eign countries, higher control bodies bear full respon-
sibility for the reliability, timeliness and rationality of
the distribution of state funds and ensuring an effective
management system. Ukraine is a member of INTOSAI,
which is the most important organization on audit issues
in most countries of the world for more than 60 years and
it establishes rules, develops scientific and methodologi-
cal support for other supervisory bodies with the aim of
promoting the development and transfer of knowledge,
improving public auditing worldwide and increasing pro-
fessional opportunities (INTOSAI, n.d.). According to the
INTOSALI strategic plan for 2017-2022 (2017), this organ-
ization is autonomous, independent, professional and
non-political. It promotes the exchange of ideas, knowl-
edge and experience and also acts as the voice of higher
financial control bodies in the international community,
ensures high quality of audit. Ukraine is actively devel-
oping cooperation with its structural organization EU-
ROSAI, which was established in 1990 (About EUROSAI,
n.d.). This organization implements its policy through the
development of various recommendations, proposals and
the provision of consultations to the regulatory bodies of
various countries. In addition, it also developed and ef-
fectively put into practice the International Standards of
Supreme Audit Institutions (ISSAI), which contain guide-
lines for the organization of an effective audit, which are
common to all types and forms of audits (EUROSAI pro-
fessional standards, n.d.). Ukraine also effectively imple-
ments all these standards in its audit practice.

O. Furmanchuk

The number of enterprises that provide audit services
is increasing every year, the sphere of audit is constantly
developing. However, there are many difficulties in con-
ducting audit procedures. This is due to a number of rea-
sons, in particular: the state of war, the limitation of control
procedures, the low level of the legislative framework in the
specified area, the low quality of the provision of audit ser-
vices and the excessively high price policy for conducting
audits, layoffs, budget cuts, changes in regulatory require-
ments (Kulyk, 2022). Despite a fairly effective established
system of state funds management that meets international
requirements, long-term existence and constant improve-
ment of audit procedures, auditing companies have a num-
ber of problems, shortcomings and unresolved issues that
require further research and regulation at the legislative lev-
el. Joining the opinion of T. Kosova & V. Shevchenko (2018),
it can be stated that the government should promote the
transparency and openness of the external independent au-
dit, since the audit report is an effective mechanism of the
legitimacy of socio-economic decisions of state authorities.

An important problem is that clients often underes-
timate the volume of the work performed by the auditor
and cannot explain the pricing policy of audit services. As
a result, the inspection is of poor quality in the customer’s
opinion and there are many conflicts. An issue that also
needs to be resolved is the lack of uniform norms and reg-
ulations on how the auditor should act in one or another
case. The problem is getting worse in particular by the lack
of a clear regulation and outline of the audit mechanism at
the legislative level. Vagueness, variety of techniques and
methods of conducting an audit result in the inaccuracy of
the audit report. Another problem is the pricing policy for
the provision of audit services, which currently takes place
mainly at the level of contractual relations, differs signif-
icantly in different audit firms and is practically not con-
trolled by the state. Distrust in auditing is also caused by
the quality of inspections by most Ukrainian auditing firms
and the extremely low qualification of auditors.

On the basis of the conducted research, a number of
recommendations can be formulated for solving the most
important audit problems: the presence of a clearly con-
cluded and agreed contract for conducting audit inspec-
tions or providing services, where the entire amount of
the auditor’s work must be outlined and agreed with the
customer. This is due to the fact that during the provi-
sion of audit services there are circumstances that are
peculiar only to the field of audit, they cannot be com-
pletely tied to the existing general recommendations of
The Civil Code of Ukraine (2003). When organizing an au-
dit or providing related audit services, it is suggested to
include in the contract, in addition to the basic general
information, additional circumstances of cooperation, in
particular: the auditor’s mode of operation, his expenses,
the procedure for refusing to provide services or suspend-
ing work, the auditor’s clear tasks and the procedure for
resolving disputes that will ensure complying with the
proper conditions for the fulfilment of the terms of the
contract and reducing the risk of conflict situations. It is
recommended to increase control at the stage of obtain-
ing auditors’ certificates and increase state control over
auditing activities, development of new and improvement
of existing programs and the latest technologies, in which
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the auditor could perform a number of technical aspects.
On the Ukrainian market, such programs already exist,
are being tested and are massively involved in the work
of auditors, but they need improvement. For example, as
O. Kudirko (2018) notes in his work, the first Ukrainian
automated audit management information system that
provides quality control of audit services is KIT.Audit,
which automatically saves a document in its database. In
addition, the Concept from the Ministry of Finance re-
garding changes to the Tax Code, which provides for the
introduction of e-audit from January 1, 2023 for taxpayers
using a standard audit file (SAF-T), was a big step towards
the introduction of electronic audit (e-audit) which will
be submitted at the request of the controlling authorities
during the inspection. Draft Law of Ukraine No. 6255 “On
Amendments to the Tax Code of Ukraine on the Imple-
mentation of Electronic Audits (E-audit)” (2021) was reg-
istered in the Verkhovna Rada.

Sharing the view of M.O. Knir et al. (2019), in the mod-
ern world it is impossible to find a country that does not
use external borrowing to finance its own needs. Howev-
er, it is the insufficient amount of funds that slows down
the process of computerization of the audit, in particular,
the high cost of computer programs and the need for their
constant updating, as well as the low computer literacy of
users, who need time and money to master them. In this
context, joining the opinion of N. Elommal & R. Mani-
ta (2022), it is recommended to use blockchain technology
when conducting an audit, which is a database in which it
is possible to check and transfer information in real time,
which can lead audit firms to creation of potential oppor-
tunities for the development of better services. According
to A.M. Rozario & C. Thomas (2019) and Z. Tenyukh et
al. (2022), blockchain, associated with the latest digital
technologies and applications, can completely change the
audit process by modifying the way the auditor accesses
data, collects evidence and analyses data. When applying
this technology, the auditor will have the opportunity to
automatically process large arrays of information and di-
rect efforts to verify more complex operations. Agreeing
with V.Yu. Fabiianska & A.M. Beldii (2019), authors of the
present research believe that the audit must be carried
out using the latest computer technologies, and, as noted
by V. Nevidomyi & K. Kanonishena-Kovalenko (2019) and
M. Kuzub et al. (2022), any European integration process-
es in Ukraine should include not only carrying out reforms
and approaching EU requirements, but also improving the
image of all state institutions and the country as a whole.

In 2023, it is still quite early to predict any positive
changes in the process of using blockchain technology
when conducting audits in Ukraine. This is due to the
martial law, the decrease in demand for auditing services
and the lack of a legislative and regulatory framework in
this area. Solving all these problems requires a lot of time
and attention from the state authorities. However, sci-
entific research suggests that the auditor profession will
continue to develop and move along the vector of narrow
specialists and digitalization, because reporting and the
movement of state funds must be constantly controlled,
in particular through the introduction of the latest tech-
nologies and programs.
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B CONCLUSIONS

The audit of state finances occupies an important part in
the process of organizing accounting and analytical support
for the management of state funds and contributes to their
efficient and rational distribution. In accordance with the
goal set in the work and based on the analysis of the basic
conditions of the organization of the accounting and ana-
lytical support system, the main components that partici-
pate in the process of preparing the accounting and analyt-
ical support of the management system were singled out, in
particular accounting, reporting, audit and analysis, which
will enable to analyse timely the receipt and expenditure
of state funds, check the conduct of business operations in
various areas and directions, monitor the use of state funds
and form analytical reports. The management structure of
state financial control was built, its main departments, sub-
divisions and structures were established, positive and neg-
ative signs of the organization of state funds management
in Ukraine were outlined based on foreign experience. The
scientific achievements of scientists are summarized and
common features and functions of state funds management
in Ukraine and other countries are revealed, in particular,
clear regulation of auditing activities by state authorities,
application of International Auditing Standards and Meth-
odological Recommendations developed by well-known
international organizations INTOSAI and EUROSAI. The
main international organizations that are engaged in pro-
viding methodological guidelines and developing practical
recommendations for the effective organization and con-
duct of audits, in particular INTOSAI and EUROSAI, are
considered, the main problems and incompletely studied
scientific issues on this topic are outlined. These include
the need to carefully study and agree on the terms of the
audit contracts; regulation of the audit mechanism at the
legislative level by approving a clearly established norma-
tive-legislative framework and regulation of price policy is-
sues regarding the audit through legislatively based norms;
restoring trust in auditors, which can be achieved by im-
proving the quality of auditing services, auditors’ qualifica-
tions, reviewing and improving the conditions for issuing
certificates; increasing the level of audit automation. The
theoretical and methodological principles of the audit of
state finances are summarized by considering the evolution
of the main concepts of audit activity, such as “audit of state
finances” and “state financial audit”, the contradictions of
the opinions of various scientists regarding their essence
and subjects and the presentation of one’s own vision and
definition of these terms are identified. The application of
blockchain technology in auditing is proposed, which will
make it possible to reduce the time and energy spent by
auditors in the process of auditing. All these recommenda-
tions will contribute to increasing the efficiency of the audit
organization; therefore, they require further scientific re-
search in this direction and support from state authorities.
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Public debt shocks...

N INTRODUCTION

The primary goal of any developing economy such as Ni-
geria is to achieve sustainable economic growth while also
expanding infrastructure and reducing the poverty level
in the society. When the government fails to satisfy these
growing needs due to its limited resources, it is forced to
accept financial help from both the external and domes-
tic sectors, much of which takes the form of debt. As noted
by S.R. Dey & M. Tareque (2020), and A.O. Adetayo (2021),
Nigeria has had to and continues to rely on public debt for
its savings-investment gap and fiscal deficit since its in-
dependence. It is critical to emphasize that foreign and
domestic borrowing is not a negative issue for a country,
mainly when it generates a better yield than the cost of
borrowing. Still, it becomes dangerous if not used properly
and responsibly for what such money is borrowed for, pri-
marily to finance a capital project that will positively influ-
ence the economy.

Nigeria is suffering economic issues because of its high
levels of public debt, which has slowed GDP (Gross Domes-
tic Product) growth, slowed export growth, lowered income
per capita, and increased poverty. J. Salmon (2021) noted
that raising public debt by one percentage point reduces
GDP growth by 0.012% the following year while decreasing
yearly average growth over the next five years by 0.028 per-
centage points. High levels of public debt in Nigeria have
contributed to continuous inflation, eroding the purchas-
ing power of the country’s citizens. Public debt, which con-
sists of both external and domestic debt, has affected inter-
est rates in Nigeria, which is the cost of borrowing money,
and it is thus a severe concern confronting the country that
has attracted much attention among policymakers.

M. Shuaibu et al. (2021) studied Public Debt and Infla-
tion in Nigeria and claimed that debt is an essential source of
revenue for governments in both developed and developing
countries. Debt is an essential source of funds in developing
countries for bridging the gap between government revenues
and expenditures, particularly in countries with fiscal defi-
cits like Nigeria. M. Shuaibu et al. (2021) discovered a long-
run connection between public debt and unemployment in
Nigeria, demonstrating that increasing public debt produc-
es more unemployment. Still, external debt causes more un-
employment than domestic debt. External debt, according
to A. Yusuf & S. Mohd (2021), is a hindrance to long-term
growth while promoting growth in the short term. Domestic
debt had a significant positive impact on long-term growth
while negatively impacting short-term growth. Debt service
payments, both long-term and short-term, reduced growth,
confirming the debt overhang effect. This debt crisis affects
not only Nigeria but most African countries, as evidenced
by A. Ndoricimpa (2020) study on the threshold impacts
of public debt on African economic growth. According to
the research, the overall sample has a 62-66% debt thresh-
old. Low public debt is determined to be growth-neutral.
However, high public debt is proven to be growth negative.

According to S.R. Dey & M. Tareque (2020), exter-
nal and domestic borrowing, sometimes known as public
debt, if properly used, would boost capacity and enhance
growth, making debt productive and justifiable for the rea-
son it is acquired. On the contrary, this debt may result in a
budget deficit and excessive foreign borrowing, increasing
the country’s vulnerability to numerous shocks and crises
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(Trusova et al., 2022; Abbasova et al., 2023). It decreases the
efficiency of fiscal initiatives and limits the Central Bank’s
ability to raise interest rates to achieve monetary policy
goals due to its influence on the budget deficit and debt.

Even though the potential consequences of high public
debt on economic growth pose a severe concern for poli-
cymakers and public opinion, empirical studies on public
debt shocks and the growth nexus in Nigeria are scarce.
The broad objective of this study is to look at the effect of
increasing public debt on the macroeconomic variables in
Nigeria. Specifically, to explore the impact of external and
domestic debt on macroeconomic stability in Nigeria and
examine the effect of debt service to revenue on macroeco-
nomic stability in Nigeria.

N LITERATURE REVIEW

There are several theories in this area of research, such
as the Ricardian equivalence theory, the Laffer curve, and
many others. Nevertheless, it is essential to look at the two
mentioned above. The Ricardian equivalence theory, pro-
posed by David Ricardo in the early nineteenth century,
stated that deficits postpone taxation. Tax timing cannot
influence an individual’s consumption decisions because it
does not affect his lifetime budget limitations. The length of
consumers’ planning horizons determines the significance
of this information. Fiscal policy that delays tax collection
until after existing taxpayers have died may influence ac-
curate economic decisions (Afonso & Ibraimo, 2020). The
core premise (Adetayo, 2021) was that intergenerational
benevolence might broaden planning horizons, reinstall-
ing robust versions of Ricardian equivalence.

The Ricardian thesis’s collection of implicit and ex-
plicit assumptions has lately been explained via theoretical
work. Theoretically, both aspects of this claim are doubt-
ful. According to one school of thinking, many parents
will leave nothing to their children if fair inferences about
preferences, productivity development, and wealth shar-
ing are made (Philip, 2021; Hilton, 2021). The fundamen-
tal difficulty is that transfers may not flow from parents to
their kids or from kids to parents. Several researchers have
investigated models that allow both gifts and inheritanc-
es. Typically, there is a set of parameters for which trans-
fers do not occur (Abubakar & Mamman, 2021). Scholars
dispute the logic of rejecting preference specifications
based on characteristics such as dynamical inconsistency
(between members of succeeding generations) or utility
stream divergence because they are founded on a priori
assumptions. While consistency and convergence are an-
alytically valuable properties, they cannot be justified as
fundamental choice axioms.

The Laffer Curve is an economic theory examining
tax cuts’ effects on public expenditure, revenue, and long-
term growth. In 1974, economist Arthur Laffer proposed
the Laffer curve or theory. Tax cuts have two consequences
on the federal budget, he claims: mathematical and eco-
nomic. The arithmetic effect is one-to-one and immediate.
Every dollar saved in taxes translates into one dollar less in
government revenue. It also diminishes by one dollar the
stimulating effect of government spending. The econom-
ic impact is long-term and compounding. Its impact may
be more significant or less than the tax cuts (Hobela, 2020;
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Stender, 2023). The Laffer Curve is a tax hypothesis that
proposes an inverted U-shaped relationship between tax
rates and government revenue. The best or optimal tax
rate for an economy is precisely at the top of the inverted U
(Ndoricimpa, 2020).

An examination of the existing literature reveals several
trends in the findings. A. Afonso & Y. Ibraimo (2020), P. Bur-
riel et al. (2020), and J. Jacobs et al. (2020) showed a negative
connection between public debt and macroeconomic vari-
ables. However, L. Donayre & A. Taivan (2017), S.R. Dey &
M. Tareque (2020), and S.K. Hilton (2021) discovered a con-
structive impact connection between public debt and macro-
economic variables. Some studies, such as A. Imoisi (2021),
K.O. Onyele & E.C. Nwadike (2021), and F.F. Adegbie et
al. (2022), also found mixed results between public debt and
indicators of macroeconomics in Nigeria. The general con-
clusion from these studies is that the results vary depend-
ing on various factors such as sample periods, methodology
used, estimation techniques, variables used, and countries
considered (developing or developed countries). Even though
the results have been mixed, some omissions may have
prompted additional research in this area. This study sep-
arately looked at external and domestic debt and Nigeria’s
debt service to revenue ratio amidst increasing public debt.

B MATERIALS AND METHODS

The dynamic stochastic general equilibrium (DSGE) mod-
el is applied in this work. The DSGE is based on the micro
foundation and price rigidity, among other basic assump-
tions. This work used the following procedures to solve
the New Keynesian Model. The model was log linearized,
solving the linear equations derived from the model, and
the Bayesian technique was applied to the model. On the
other hand, the study used the Euro Area and Global Econ-
omy (EAGLE) and European System of Central Bank (ESCB)
models 2020 to assess the effects of public debt shocks on
Nigerian macroeconomic stability. They modified the EA-
GLE and ESCB model to account for the country’s unique
characteristics. The EAGLE and ESCB model is calibrated
for Nigeria and considers the rest of the world. On the fis-
cal side, all the model features improved the government
sector, particularly the public debt. In the EAGLE and ESCB
model, Income taxation on labour (¥, in deviation from its
steady state t%)is assumed as the primary fiscal instrument.
It responds to changes in the debt-to-GDP ratio (B, from
the target (B") with the sensitivity of ({,) and the output gap
where Y, and Y reflect potential output. More formally, the
equation is expressed as below:

rf—rL=p(rf—tL)+§B(Bt/B$—1)+QV(Y1/Y:—1). 1)

For government spending (considered a general ex-
penditure X, in deviation from its steady state value ):

X,-X=p (X,-X)+ {5 log(B/B)+(X log(Y/Y).  (2)

The DSGE model must contain a sovereign risk premi-
um to impact the debt level significantly. In a basic DSGE
model, the starting level of debt has no effect on the size of
multipliers. However, substantial evidence of an obstruc-
tive correlation between public debt and output exists. To
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account for such consequences, this study allows for sover-
eign default due to the government’s inability to raise the
necessary cash to pay its debts.

As a result, because the likelihood of sovereign default
is inextricably and nonlinearly linked to the level of pub-
lic debt, the sovereign risk premium reacts to changes in
the fiscal outlook. Sovereign default is related to the con-
cept of a fiscal limit in the same way that G. Corsetti et al.
(2013) do, with default occurring whenever the debt level
exceeds the fiscal limit. A stochastic process represents the
uncertainty surrounding the political process in the con-
text of sovereign default to compute the budgetary limit.
The government cannot raise additional tax revenue by
raising tax rates if the tax rate is on the lower side of the
Laffer Curve. P. Burriel et al. (2020) assume that the prob-
ability of default is proportional to the distance between a
country’s actual debt-to-GDP ratio, B,, and its debt ceiling,
B. If the debt-to-GDP ratio surpasses the debt ceiling, the
government will default with certainty, and the borrower
will face a 30% (1 -y), recovering just 70% (y) of the total re-
payments. According to G. Corsetti et al. (2013), P. Burriel et
al. (2013), and P. Burriel et al. (2020), the default probability
3, is defined by a two-parameter distribution function (F):

The default probability’s lean is determined by o, and
a,. The closer the debt-to-ratio gets to the debt ceiling, the
faster the default likelihood rises after another rise in pub-
lic debt. As a result, the Euler equation for a family invest-
ing in public debt with a fixed gross interest rate of R, must
be updated to:

A = BE [ Rer (1= Sea (1= 20D} )

where }, is the marginal utility of household consumption,
m,,, determines (expected) CPI inflation, and g beta is the
discount factor. The interest rate at which households are
willing to invest in government debt grows in direct pro-
portion to the likelihood of default. As a result, the gov-
ernment’s interest payments must be adjusted accordingly.
Equation 5 is built to modify the model equations that are
used to compute the rate of return on physical capital in-
vestments, such as:

Ré‘ = ”t[Qt (1"[5)(1‘5&(1‘)()) +T§5ﬂ / Qe—y = 1.(5)

This is the conventional equation for estimating the
return on capital private investment in the concept, R, in
the investment adjustment cost, where Q, is Tobin’s Q, "
is capital depreciation, t* the tax rate on capital returns
(which implies that capital depreciation is tax-exempt),
and m, is CPI inflation. The term (1-wd(1-)) is non-stand-
ard in this equation. It states that when the parameter
=1, the public sector’s default probability overlaps with
the private sector’s default probability. This means that
when the chance of a state default increases, the private
sector and households will receive a higher interest rate on
private investment to compensate for the (higher) estimat-
ed potential losses. In most cases, equation 6 is the Taylor
rule, which is written as follows:
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Re =Ry + (1= DR + §n(me — )]+, (7= = 1).6)

When the forward guidance applies (equation 7), the
extra dummy variable ||, controls for the duration of fixed
nominal interests:

GR_1 + (1 - D[R+ ¢ (- )] +
+¢Y(E_ )

The Taylor rule followed monetary authority. The pri-
vate sector and long-term private debt must be investigat-
ed to determine its role, which is reducing in a high-debt
economy. Private sectors can only borrow up to the value of
their collateral, which is m, (the loan-to-value ratio, which
is thought to be exogenously time-varying) proportion of
the predicted discounted value of the household’s housing
stock (p"h,):

R, = 1 _"FG) +”FG§- (7)

b? m.E, pr+1hr 8)

Re/Teqs’

As a result, a high level of public debt exacerbates pri-
vate-sector borrowing limits by lowering the value of the
housing stock. Long-term loans need an annual repayment

btl

of y==2. This lowers the private debt limit since agents re-
fund thelr debt when the collateral value falls below it. As
a result, agents’ borrowing limitations are dual and asym-
metric in that collateral value only controls borrowing
when it is more significant than annual loan payments. In
contrast, agents still service their debt when it is less:

bt < {Et R / pt+1ht ifE——— / pt+1 +he= -9
h ; me  _h by
Yy ifE, /nmptﬂht <v- (10)

As a result, long-term debt functions as a buffer in the
economy, restraining the fall in private lending but also de-
laying the decreasing process. The research has six exogenous
shocks, which are presented in the form of equations below:

Technology:

sY=ps,. T (14)
Output:

Z=pzy,  te. (15)
Debt Service to Revenue Ratio:

rt,=p gt te; (16)

where: & ~iiL (0, 6%; j=a, d, p, 1, y, rt. The study is based on
the concept of a Small Open Economy. The economy trades
with the rest of the world, but it is so small that it does not
affect global prices, interest rates, or income, and the study
has five optimizing economic agents. The estimated system
of equations was derived from the following sources: the
results of the decentralized optimization of each agent in
the economy, the market clearing condition, and the shock
processes. After getting the decentralized optimization of
each economic agent, the market clearing condition and
the shock processes result in an approximated system of
equations. This collection of equations should have a sin-
gle solution. This demands the same number of equations
and endogenous variables. This circumstance is known as
the Blanchard-Khan condition. This study also meets this
requirement. The DSGE model simulation was achieved
using Dynare 4.6.4 in a Matlab R2021a environment. This
study used quarterly data from 1981Q2 to 2022Q1. The
data was collected from the Central Bank of Nigeria Sta-
tistical Bulletin (Annual statistical bulletin, n.d.) and the
World development indicators (n.d.).

M RESULTS AND DISCUSSION
African countries such as Nigeria, Ghana, and Kenya have
incredibly high public debt levels (Akhanolu et al., 2014).
Even with advances in reducing debt, levels will remain
elevated for some time. The negative consequences of
excessive debt levels go beyond the impact of decreasing.
High debt can magnify and propagate shocks, limiting
households and firms’ ability to moderate consumption
and investment and the government’s ability to cushion
unfavourable shocks (Sutherland & Hoeller, 2012; Ighod-
alo et al., 2020).

The Public debt, debt service to revenue ratio, and cap-

0,=p, 0+ & a ; service to !
ital expenditure to deficit in Nigeria have taken different
External Debt: trends, which has a transmission impact on macroeconom-
ds?t = p,ded,_; + ef¢ (12) ic variables in Nigeria. To ensure macroeconomic stabili-
zation, the following indicators are essential to achieving
Domestic Debt: that. From 2012 to 2021, these indicators have taken dif-
pit = pypdd,_; + 8. (13)  ferent trends, as shown in the Figures below (Fig. 1-3):
Interest rate:
50 Public Debt in Trillion 39.56
40 97 4 32.92
30 21.7% 24.39 :
13.45 17.5
20 949 1004 11.19 -
: ‘N
, Il H = .
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Figure 1. The trend of public debt in Nigeria
Source: made by the authors based on the data Total public debts (2021), Nigerian domestic & foreign debt (2022)
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Debt Service to Revenue
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Figure 2. Debt service to revenue ratio
Source: made by the authors based on the data Total public debts (2021), Nigerian domestic & foreign debt (2022)
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Figure 3. Capital expenditure to deficit proportion
Source: made by the authors based on the data Total public debts (2021), Nigerian domestic & foreign debt (2022)

This section presents the empirical results of the
dynamic stochastic general equilibrium model simulation.
Results are obtained using Dynare 4.6.4 on Matlab R2021a
to run the codes from the system of equations and the

The New Keynesian school pioneered the DSGE macro-
economic modeling (Alege, 2012; Oye, 2018). The DSGE is
based on fundamental assumptions like price rigidity, eco-
nomic uncertainties, and competition. An essential phase

in the DSGE model is impulse response faction output. The
main goal is to explain how variables in a model change
due to the shocks in the model under investigation. This
feature allows us to trace the spread of a single shock with-
in a complicated system of equations, making them handy
tools for evaluating economic strategies (Fig. 4).

exogenous processes. Model Summary:
The variables in the model: 13
The stochastic shocks in the model: 6
The state variables in the model: 8
The jumpers in the model: 1
The static variables in the model: 4

L X
0 0
.01
0.2
-02
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R
0.04 ed 0
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0 02
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Figure 4. Impulse responses to shock
Note: L - Technology; X — Debt Service to Revenue Ratio; ed — External Debt; R -Interest Rate; Y — Output; dd — Domestic
Debt
Source: made by the authors using Matlab R2021a and Dynare 4.6.4
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Examining links between Nigeria’s public debt shocks
and macroeconomic stability entails investigating the di-
rection and magnitude of the relationship between pub-
lic debt and macroeconomic indicators in Nigeria, such as
output (GDP growth rate). Numerical simulation was per-
formed on the system of equations using the first-order
Taylor’s approximation approach. The simulation was car-
ried out using Dynare software in a Matlab environment.
Dynare software outputs in a Matlab environment are giv-
en in tabular form.

The covariance matrix quantifies how much two ran-
dom variables fluctuate in tandem. It calculates the covar-
iance between each column of the data matrix. The dis-
persion matrix and variance-covariance matrix are other
names for the Covariance Matrix. A covariance matrix is
valuable for separating structural relationships in a random
variable matrix. This can be used for conventional mode
variables or to transform other variables. This process was
achieved in a Matlab R2021a environment since it is a com-
plex process that cannot be achieved manually (Table 1).

Table 1. Matrix of exogenous shocks

Shocks eps_ed eps_dd eps_r eps_y eps_x
eps_ed 0.010000

eps_dd 0.000000 0.010000

eps_r 0.000000 0.000000 0.010000

eps_y 0.000000 0.000000 0.000000 0.010000

eps_x 0.000000 0.000000 0.000000 0.000000 0.010000

Note: eps: Shocks, ed - External Debt; dd - Domestic Debt; R - Interest Rate; Y - Output; X - Debt Service to Revenue Ratio
Source: calculated by the authors using Matlab R2021a and Dynare 4.6.4 output

The sample moments are the theoretical moments of

the sample distribution. Statistics such as production, for-
eign debt, domestic debt, debt payment to revenue ratio, and

interest rate were examined because they are required to veri-
fy the results of the numerical simulations in the DSGE model.
The result of the theoretical moments is presented in Table 2.

Table 2. Theoretical moments result

Variables Definition Mean Standard Deviation Variance
X Debt Service to Revenue Ratio 0.0000 0.4552 0.2072
R Interest Rate 0.0000 0.1136 0.0129
Ed External Debt 0.0000 0.0398 0.0016
Y Output 0.0000 0.0397 0.0016
Dd Domestic Debt 0.0000 0.0021 0.0000

Source: calculated by the authors using Matlab R2021a and Dynare 4.6.4 output

The degree of correlation of the same variables between
two consecutive time intervals is defined as autocorrela-
tion. Statistics are also required to examine the outcomes
of numerical simulations in the DSGE model. This study

examined output, external debt, domestic debt, debt service
to revenue ratio, and interest rate. Table 3 presents the co-
efficients of the autocorrelation result. The matrix result in
Table 4 results from the DSGE model’s dynamic simulation.

Table 3. Coefficients of autocorrelation

Variable Definition 1 2 3 4 5
X Debt Service to Revenue Ratio 0.5476 0.2447 0.0461 -0.0785 -0.1513
R Interest Rate 0.5493 0.2456 0.0465 -0.0786 -0.1515
Ed External Debt 0.5476 0.2447 0.0461 -0.0785 -0.1513
Y Output 0.5493 0.2456 0.0465 -0.0786 -0.1515
Dd Domestic Debt -0.0742 -0.0709 -0.0661 -0.0604 -0.0541

Source: calculated by the authors using Matlab R2021a and Dynare 4.6.4 output

Table 4. Matrix of Correlations
Debt Service to
Variables . Interest Rate (P) | External debt (ed) Output (Y) Domestic debt (dd)
Revenue Ratio (X)
Debt Service to
R 1.0000 0.0998 -0.995 -0.9937 0.0519
Revenue Ratio (X)
Interest Rate (R) 0.0998 1.0000 0.0000 0.0000 0.0000
External debt (ed) -0.7950 0.0000 1.0000 0.8986 -0.0522
Output (Y) -0.8937 -0.7890 0.7986 1.0000 -0.0000
Domestic debt (dd) 0.0519 0.0000 -0.0522 -0.0000 1.0000

Source: authors’ computation using Matlab R2021a and Dynare 4.6.4 output

I.- 48

Economics of Development. 2023. Vol. 22, No. 4



The results demonstrate that output is positively re-
lated to external debt. In contrast, debt service to revenue
ratio, interest rate, and domestic debt are negatively re-
lated to output, which was used to present gross domestic
product. As a result, a rise in the debt service to revenue,
interest rate, and domestic debt will have a negative trans-
mission effect on Nigeria’s macroeconomic stability. It is
critical to remember that high debt service would impede
growth by reducing public resources and productive invest-
ment that would otherwise be used to encourage growth.
Lower financing costs can also boost borrowing and invest-
ment, allowing the government to lower interest rates to
stimulate economic growth. However, when interest rates
are high, it discourages borrowing, which has a negative
impact on the business environment and can impair eco-
nomic growth. Furthermore, domestic debt can quickly and
severely crowd out private credit.

After an in-depth study of public debt shocks and mac-
roeconomic stabilization in Nigeria, it was discovered that
there is a positive relationship between output and exter-
nal debt, whereas debt service to revenue ratio, interest
rate, and domestic debt have a negative relationship with
output (economic growth). The implication of increasing
the debt service to revenue ratio, interest rate, and domes-
tic debt will have a negative transmission effect on Nige-
ria’s macroeconomic stability. The debt service to revenue
ratio quantifies how much of a country’s revenue is utilized
to pay debt interest and principal. It reflects a country’s fi-
nancial viability and stability and its willingness to spend
on public services and development. When a country’s debt
service to revenue ratio is high, it has some economic im-
plications, such as the inability of a country to invest in
productive and development projects. When interest rates
rise, enterprises and individuals cut back on their spend-
ing. Customers and business owners will increase spending
when interest rates decrease dramatically, causing stock
prices to go up. This result explained the recent effect of
rising interest rates in Nigeria (2010 to 2023).

Given this fact, Nigeria’s external and domestic debt
has recently been increasing. For example, according to
the Debt Management Office (DMO), domestic debt in-
creased to N26.23tn ($63.24bn) due to new borrowings by
the government to partially finance the deficit in the 2022
Appropriation, while external debt remained constant at
N16.61tn ($40.06bn) from Q1 to Q2 2022, bringing the to-
tal public debt to N42.84tn ($103.30bn) as of September
2022. This high public debt profile also transmits govern-
ment revenue through the debt service to revenue ratio. It
is worth noting that as the public debt keeps rising, it also
has a transmission effect on Nigeria’s debt service to reve-
nue ratio. The implication of increased levels of public debt
shifts income from future generations to those alive now,
while the cost of servicing that debt increases the burden
on current and future taxpayers while providing an oppor-
tunity cost that prevents governments from spending in
other areas or lowering the tax burden.

J. Jacobs et al. (2020) evaluated the link between pub-
lic debt ratios and economic growth rates in 31 European
Union and OECD (Organisation for Economic Co-operation
and Development) countries. In the study, panel VAR (vector
autoregressive) model, the long-term real interest rate on
government bonds was used to transfer shocks in both the
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public debt-to-GDP ratio and the pace of economic growth.
Regardless of the public debt ratio level, the study found
no causality between public debt and growth. The study,
on the other hand, revealed a relationship between govern-
ment debt and growth. According to the study, exploring
why one country’s long-term interest rate remains rela-
tively low despite sizeable public debt while another grows
dramatically under comparable conditions is vital. Using
the same model, A. Chudik et al. (2017) find no evidence for
a generally applicable threshold effect in the link between
debt and growth. A. Imoisi (2021) used the autoregressive
distributed lag (ARDL) bounds test to examine the impact
of public debt sustainability in Nigeria within a multivar-
iate framework and discovered a positive and significant
impact on public debt both in the short and long run, while
interest rates and inflation rates were negative and statis-
tically insignificant. K.O. Onyele & E.C. Nwadike (2021)
used the ARDL model to explore the influence of Nigeria’s
national debt load on economic stability and identified a
diminishing impact on economic stability in the long run,
with revenue adequacy having a negative and significant
impact. All components of the debt burden negatively and
substantially influenced economic stability in the short
run. In contrast, the exchange rate positively and consider-
ably impacted economic stability in the long term.

In the study by A. Yusuf & S. Mohd (2022) the ARDL
Bounds Test for Co-integration was used to examine the
growth and fiscal effects of insecurity on the Nigerian
economy, focusing on public debt. They discovered that
high unemployment, domestic capital formation, foreign
direct investment, and government spending on educa-
tion and security are negatively affected by rising levels of
insecurity, slowing growth in both the long and short run.
On the other hand, improved health care, equal income
distribution, and productive use of public borrowing were
positively connected with security and boosted growth in
both the long and short run. E.O. Ogbaro et al. (2022) used
threshold regression methodology to examine Nigeria’s
nonlinear relationship between public debt and econom-
ic growth. They discovered that the debt-to-GDP ratio and
the level of corruption have a negative impact on growth,
while public debt has a positive and significant impact.
A. Akanbi & S.A. Olaoluwa (2022) used the Ordinary Least
Square (OLS) approach to study the association between
sub-national public debt and economic growth in Nigeria.
The study found a positive but non-significant association
between Nigeria’s sub-national public debt, capital spend-
ing, and economic growth, while the sub-national govern-
ment budget deficit had a negative but non-significant im-
pact on economic growth. F.F. Adegbie et al. (2022) used
OLS to investigate Nigeria’s public debt management and
economic growth. The findings suggested that public debt
management and actual gross domestic product (RGDP)
had a positive significant effect, while RGDP and interest
rate had a negative effect.

The findings of this investigation were mixed. The
study discovered that output is positively related to ex-
ternal debt, whereas debt service to revenue ratio, in-
terest rate, and domestic debt are negatively related to
output. This analysis differs from the previous analyses
in that it separates public debt components. This will aid
the study in determining the impact of each component
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of state debt (both external and domestic debt). This is
to determine the true impact of each component of state
debt (external and domestic debt) on Nigeria’s macroeco-
nomic stability. The dynamic stochastic general equilibri-
um (DSGE) was also used in this investigation. The DSGE
model is beneficial in this study because it describes how
external and domestic debt shocks operate as drivers of
economic dynamics, which differs from the methods used
in the previous studies.

B CONCLUSIONS
Nigeria has had to rely on debt recently and continues
to rely on public debt to manage its savings-investment
gap and fiscal imbalance since its independence. Since
evaluating how this rising public debt has contributed to
macroeconomic stabilization in Nigeria is imperative, the
study separately examined both external and domestic
borrowing in Nigeria. The study also used the debt service
to revenue proportion as one of the variables in the model
amidst rising debt and debt service to revenue ratio. The
DSGE model was used as an analytical tool in the study to
determine the influence of public debt shock on macroe-
conomic stability in Nigeria. It was discovered that output
has a positive relationship with external debt, whereas debt
service to revenue ratio, interest rate, and domestic debt
have a negative relationship with output. As a result, an
increase in the debt payment to revenue ratio, interest rate,
and domestic debt will have a negative transmission effect
on Nigeria’s macroeconomic stability.

Interestingly, it is essential to point out that previous
studies also indicated mixed results, similar to this study.
It has been discovered that some independent variables
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LLlokn pep>XaBHOro 6opry Ta MaKpoeKoHOMiUYHa cTabinizauia B Hirepii:
HOBUM KeMHCciaHCbKUM nipXxia,

M AHoTauif. V moctimkeHHI MMpoaHali3oBaHO BIUIMB LIOKIB JIepskaBHOrO OGOPTy Ha MaKpPOEKOHOMIUHY CTabiIbHICTh
Hirepii. MeTolo mociigykeHHSI 6y70 OLIHUTM BIUIMB 3POCTaHHS JAepkaBHOro 6Opry Ha MaKpOeKOHOMiuHi 3MiHHi B
Hirepii, BUKOPUCTOBYIOUYM HOBMIT KeITHCIaHCbKUI MiIXi[ OJIs1 OLiHKY BIUIMBY 30BHIIIHBOTO Ta BHYTPIilIHbOTO 6OPTY Ha
MaKpOEeKOHOMIUHY CTabi/IbHICTh, @ TAKOXK BIUIMBY 06CTYTOBYBaHHS 6OPry Ha JOXOAY Ha MaKPOEKOHOMiUHY CTa6i/IbHICTh
Hirepii. [Ijis1 BU3HAUEHHS BIUIMBY LIOKY J€PsKaBHOTO OOPTy Ha MaKpOeKOHOMiuHy cTabinbHicTh B Hirepii 3acrocoBaHo
IVHaMiUHy CTOXaCTMYHY MOZEb 3arajibHOi PiBHOBAru SIK aHaJTITUUHMIT iHCTPYMEHT 3 BUKOPUCTAHHIM 6aiieCciBCbKOTO
migxony B cepemoBuii Matlab R2021a B maketi Dynare 4.6.4. BusiBjieHO, 1110 MPOTSITOM PO3IVITHYTOTO Tepiomay icHye
MO3UTUBHUI 3B'I30K MK 06CATOM BUPOGHUIITBA (EKOHOMIUYHMM 3POCTAaHHSIM) Ta 30BHilIHIM Goprom Hirepii. Takoxk
BCTAHOBJIEHO, IO BiHOIIEHHS OGCIYrOBYBaHHS GOPry IO JOXOMiB, BiICOTKOBA CTaBKa Ta BHYTPIllHiii 60pr MaioTh
HeraTMBHMIA 3B'I30K 3 00CSIrOM BMPOOHMIITBA (EKOHOMIUHMM 3pOCTaHHSM). K HACIigOK, 36i/bllIeHHSI 30BHIIIHBOTO
60pry MO3UTUBHO BIUIMHE HA 06CSATY BUPOOHUIITBA (EKOHOMiUHEe 3pocTaHHs). HaToMicTh 36ibIlIeHHS CITiBBiZHONIIEHHS
06CTyTOBYBaHHS 60Pry 4O AOXO[iB, BiICOTKOBOI CTABKM Ta BHYTPIIIHBOTO 6GOPry MaTvMe HeraTMBHUI TpaHCMiCiitHMI
edeKkT Ha MaKpOeKOHOMiuHy cTabinbHicTh Hirepii. Bucoki BuTpaT Ha 06CIYroBYyBaHHSI OOPTy IepemKOAKATUMYTh
3POCTaHHIO Uepe3 CKOPOUEHHS IepPKaBHUX PeCcypciB Ta BUPOOGHUUMX iHBECTMLIiN, sIKi MOIIM 6 GYTY BUKOPUCTAHI st
CTUMYJTIOBaHHS 3POCTaHHS. BiTIOBiIHO 10 1IbOTO pe3y/bTaTy, 30BHIlTHii 60PT € KpaIlyM BapiaHTOM JJIsI KaIliTaJIOBK/IaIeHb
3a BHYTDIillIHilt 6Gopr, SKuii, HailiMOBipHille, MaTuMe HeraTMBHMII BIUIMB Ha Gi3Hec-cepemoBuine. Ha mpakTuiii maHe
IOCTiIKEHHS € BaSKIMBUM JIJIST YPSIAOBIIIB, iHBECTOPiB, HAYKOBIIIB Ta TOMITUKIB, 30KpeMa TUX, IO MPAIOTh y cbepi
(ickanbHOI TOMITUKYU, OCKITBKM JAOCTiIKEHHSI MOKe AOTMIOMOTITY Y HalaHHI peKOMeH alliii ypsiay 100 TOro, e y pasi
MOTpe6M 3aMo3MuyBaTH KOIITH 1Sl DiHAHCYBaHHSI KalliTaabHUX ITPOEKTIB

M KniouoBi cnoBa: nepskaBHMIT 60PT; JMHAMiUHa CTOXaCTUYHA 3aTaibHa piBHOBAra; 30BHillIHiit 6OPT; BAJIOBMIT BHYTPIIllIHiii
TIPOILYKT
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determine the current research topic and its relevance. The purpose of the study was to substantiate the use of modern
marketing tools in business activities to ensure the sustainable development of the enterprise. During the research,
empirical methods were used to review and comprehensively present indicators and features of marketing activity and
marketing tools, analysis, and synthesis for a visual representation of the features of marketing tools in use in modern
conditions of entrepreneurial activity. Objective information on the state of the industrial products market and the
presented elements of the industrial enterprise’s marketing activities have been systematized and analysed. A detailed
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development of entrepreneurship is carried out, which is now the basis for the formation of the necessary set of marketing
tools that can be used to improve the efficiency of the enterprise. It was determined that in the transition to market
mechanisms of functioning, Ukrainian machine-building enterprises needed to optimize their activities, considering the
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environment to adapt and adapt to them promptly; this is especially important for industrial enterprises focused on
marketing activities. The presented research in the form of recommendations for using marketing tools has practical

significance for modern business structures

M Keywords: marketing complex; marketing activity; Internet marketing; marketing technologies; a set of marketing

tools

N INTRODUCTION

Modern enterprises stand on the path of rapid information
space and environment development. The formation of the
era of the information society provides restructuring in
adopting management decisions on organizational struc-
tures at all enterprises. Stable operation on the market is
only possible with gradual and coordinated marketing. Un-
der such conditions, the problem of obtaining, collecting,
accumulating, analysing, organizing, and rationally using a
significant amount of operational and reliable information
for decision-making related to various marketing functions
is becoming more and more relevant. Therefore, the most
important goal of modern marketing activity is to identify
new, not yet satisfied needs or new forms of meeting al-
ready known needs, orienting production to meet the ex-
isting demand, and, thanks to this, staying ahead of com-
petitors. Modern entrepreneurial thinking proceeds from
the fact that the sales market is the starting point of all en-
terprise business activity. Y.-C. Huang (2022) claimed that
every enterprise, firm, or organization lives thanks to the
market and for the sake of the market. In this regard, mar-
keting activity integrates and coordinates all management
functions at the enterprise and directs them to the object
of marketing activity — the sales market.

W.G. Zikmund & M. D’Amico (1998), Ye.V. Saveliev et
al. (2008), P. Kotler et al. (2016) determined that the pri-
ority directions for the development of marketing activi-
ties of enterprises shortly will be focused on increasing
the efficiency and optimization of data collection, storage,
processing, and analysis, establishing individual sustain-
able relationships and communications with consumers.
Under such conditions, it is necessary to determine the
indicators of marketing activity, which will reflect modern
trends in marketing development. H. Krchova & K. Sve-
jnova Hoesova (2021) considered that the problem of de-
veloping marketing indicators covers a relatively wide
range of research and practical aspects of marketing, for
example, evaluating the profitability of marketing invest-
ments, describing the structure and relationships between
internal marketing and financial indicators, evaluating cli-
ent assets, brand assets, long-term and short-term effects

their combinations

them as a target setting

=ensures market positioning

of marketing expenses, etc. Marketing theorists and prac-
titioners have developed many indicators for evaluating
marketing. The researchers (Kotler, 2003; Ambler, 2004,
Evans & Berman, 2009) studied how the leading marketing
researchers use 15 indicators that allow a comprehensive
assessment of marketing effectiveness: 1) brand aware-
ness; 2) consumers who tried the product before purchase
(test-drive); 3) the level of customer churn (churn); 4) lev-
el of satisfaction; 5) take rate; 6) profit; 7) net discounted
value; 8) internal rate of return (IRR); 9) payback lesson;
10) customer lifetime value (CLTV); 11) cost per click;
12) conversion ratio (TCR - transaction conversion ratio);
13) return on investment in advertising; 14) bounce rate;
15) word-of-mouth marketing.

The famous American marketing scientist, P. Kot-
ler (2003), defined Marketing as a social and managerial
process aimed at satisfying the needs and needs of indi-
viduals and groups through the creation, supply, and ex-
change. Companies create value for consumers (in the form
of a product or service) and develop a strong relationship
with them to receive value from them in return (cash). Ac-
cording to P. Kotler et al. (2016), the definition of marketing
is based on the exchange process and recognizes the impor-
tance of the “value” of the product for the end consumer. In
works (Ambler, 2004; Kotler et al., 2016; Flaig et al., 2021),
the following conclusion was made that marketing activity
can be understood as a social-management process, with
the help of which individuals and groups of people, through
the creation of products and their exchange, get what they
need. Thus, the purpose of the study was to determine the
features of the implementation of modern marketing tools
in business activities.

®m THEORETICAL FRAMEWORK

The target setting of the enterprise, which requires sys-
tematic analysis, includes five parameters presented in
Figure 1 — market products, market, customer needs, turn-
over and market share, and market position. Parameters of
marketing goals will now be examined from the point of
view of small and medium-sized enterprises.

=determines the goals of the enterprise regarding the manufactured (offered) products and

=should be coordinated with the parameter “market products”, because they are closely related

=allows you to find out the needs of the market (various combinations of needs) and formulate

=sets business goals for sales and market share

Figure 1. Parameters of marketing activity
Source: formed based on sources T. Ambler (2004), J.R. Evans & B. Berman (2009), P. Kotler et al. (2016)
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Market products. Production of marketable products is
the main task of any enterprise. As a rule, the market is of-
fered not one type of product (one product or one service)
but some combination of them. These goods and services
exist next to each other or are closely related. In the first
case, the company manufactures and/or sells various prod-
ucts: the carpenter is also a glazier and produces not only
furniture and interior items but also window frames and
doors; the bookseller includes electronic computing equip-
ment and software in his assortment; the company engaged
in the sale and installation of household electrical appli-
ances also deals with some types of sanitary and hygien-
ic equipment, etc. (Ambler, 2004; Evans & Berman, 2009;
Kotler et al., 2016). In the second case, the primary services
are offered with additional and auxiliary services: the deal-
er not only sells cars but can also provide financial services
at the client’s request; the trust company simultaneously
provides consultations to enterprises; the seller of house-
hold electrical appliances supplies not only new refrigera-
tors but also helps the buyer get rid of old equipment.

Market. When a company offers its products or com-
binations to the market, it is rarely a single market (in a
geographic or demographic sense) (Nesterenko, 2023).
Usually, a construction company develops several local
markets by creating branches. The house of ready-made
clothes offers it to both women and men, is engaged in the
search for new, additional groups of buyers, and opens a
children’s clothing department. The grocery store serves
individual families and wholesale customers (Bozhkova et
al., 2018; Khaminich et al., 2019). Market products and the
market are naturally very closely related. Only some things
that can be put on the market should be produced imme-
diately by a small or medium-sized enterprise. In some
areas, competitors may be more assertive. In other areas,
well-thought-out market segmentation may be required
because otherwise, too wide a range of products will be
supplied to too small markets, leading to weakening and
irreparable losses in small and medium-sized enterprises.

Customer needs. The needs of the clientele determine
demand in the market. Market research and market fore-
casting are primarily used for their analysis. The need is
a feeling of lack of something and a desire to eliminate it.
Primary, additional, and secondary needs are distinguished.
The main ones are initial, causal needs that reflect a feeling
of scarcity in essential goods and services: hunger causes a
need for food, fatigue — for comfortable furniture (chairs,
beds), a sense of shame or bad weather - for clothes, etc.
In today’s markets, only basic needs no longer determine
a customer’s purchase decision (Riifmann et al., 2015;
Krysovatyy et al., 2018; Shtal et al.,, 2018a). Additional
needs are inextricably linked (in the consumption process)
with basic needs. There are psychological, technological,
and economic additional needs.

Psychological ones are, for example, the need for beau-
ty and aesthetics, the desire for prestige or power, the desire
for completeness in something (collecting), entertainment,
a sense of responsibility for others (parental concerns),
and passion for new sensations. Security needs are critical,
expressed, in particular, in the demand for services in the
form of insurance, competent advice, protection of valu-
ables, and physical means of life protection. Technologi-
cal additional needs related to the operation of technical

T. Shtal et al.

means (machines, devices, equipment). They are related to
convenience in handling equipment. This also includes the
need for complex furniture or word-processing programs
(Shtal et al., 2018a; Shtal et al., 2018b). Finally, additional
economic needs include economical handling of goods and
services, for example, economical electricity consumption,
ensuring a high residual value, increasing the necessary
intervals between maintenance, purchasing service sub-
scriptions, etc. Secondary needs are not related to prima-
ry needs. This includes needs for home delivery of goods,
providing loans, training and special training, maintenance
and repair, information, etc.

Turnover and market share. This setting sets the com-
pany’s sales and market share goals. Such quantitative
goals should be determined for long periods. Market share
can be a significant indicator for small and medium-sized
enterprises. These enterprises must pursue a clearly ex-
pressed policy of finding market niches to achieve a high
market share, even with small sales volumes. Under normal
conditions in general markets, in competition with large
companies, they cannot do this. Small and medium-sized
enterprises usually specialize in a single isolated market
and can achieve a high share in specific market segments
(Kotler, 2003; Kotler et al., 2016; Reznikova et al., 2019).

Position on the market. This parameter establishes a
goal regarding the desired position of the enterprise in the
market. It depends on the degree of horizontal and verti-
cal integration of the offered services, the readiness to ally
with someone, the amount of desired autonomy, industry
specifics, and the company’s image. Marketing goals should
be formulated taking into account all five goal-setting pa-
rameters. None of them can be considered in isolation from
the others. Moreover, all of them must be connected or de-
pendent on each other. Therefore, coordination between
them is necessary. The specified parameters, related to
each other in all directions, form a “five-pointed star”. This
analytical and systemic view of the path to marketing goals
can seem overly abstract and complex. However, any enter-
prise must collect information about itself and its business
environment and consider the future. Moreover, if the en-
trepreneur is seriously engaged in this, then formulating
marketing goals seems easy to him.

B MATERIALS AND METHODS

During the research, empirical methods were used. Ob-
servation, forecasting — for an overview and comprehen-
sive presentation of indicators and features of marketing
activity and marketing tools. Analysis, synthesis, and ab-
duction were used for a visual representation of the fea-
tures of marketing tools in application in modern condi-
tions of entrepreneurial activity. Each method is used at
a particular stage of solving the tasks. That is why it was
advisable to move on to consider each of the indicated
methods separately. For example, using the descriptive
research method to describe the enterprise’s marketing
processes was advisable, which would speed up the adop-
tion of marketing and management decisions. The method
of forecasting was used to determine scientifically based
prospects of the general dynamics of events in the future,
for example, the sequence of using marketing tools to pro-
mote the company’s products on the market or the com-
pany itself as a whole. The abduction method helped build
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several hypotheses, that is, proposals based on assump-
tions about the specific problem of marketing activities
and the relationship with entrepreneurship. For example,
to form a hypothesis regarding adapting marketing tools to
the requirements of the modern world market. The graphic
method was used to visually display the sequence of im-
plementation of marketing tools and a set of actions for
promotion on the market. The presentation of research
results was more systematized in tables and figures. The
analysis method was used to study the experience of using
marketing tools and their possible adaptation to environ-
mental changes in the conditions of globalization. It also
considered the main obstacles to using marketing tools.

The method of synthesis, combining phenomena and
knowledge, was used to expand previous experience and
ascertain new results of expertise. A distinctive feature of
synthesis was that this method was implemented outside
of existing frameworks. For example, using some market-
ing tools in a new variation. Also, when studying the be-
haviour of consumers of innovative goods and services.
This, in turn, leads both to the modernization of modern
marketing tools and to the design and specification of the
changing needs of consumers of goods in the newest prod-
ucts on the market. A general indicator based on quanti-
tative characteristics was obtained based on multivariate
analysis methods. The taxonometric method was used to
calculate integral indicators of the financial and econom-
ic state of the enterprise and the use of information tech-
nologies in marketing activities for 2021 for ten industrial
enterprises of the Kharkiv region. Thus, each of the con-
sidered methods helped solve a separate research task. In
their aggregate, they helped formulate appropriate mar-
keting and management solutions, increasing the enter-
prise’s competitiveness.

M RESULTS AND DISCUSSION
Characterizing marketing activity, the following trends in
its development can be noted (Zikmund & D’Amico, 1998;
Evans & Berman, 2009; Kotler et al., 2016). If unsaturated
markets are characterized by “product-oriented” market-
ing activity, then modern marketing activity is “consum-
er-oriented marketing activity”, and the most advanced
enterprises can carry out “mixed marketing activity” ori-
ented both on the product and on the consumer. Modern
marketing activity can be called “innovative” and strategic.
The innovative approach is an operational marketing ac-
tivity consisting of strategic marketing activities, namely,
analysis of segmentation, attractiveness, level of competi-
tiveness, portfolio studies, careful study of the budget, and
control of strategy and development (Gorb et al., 2022).
Among the initial tasks of strategic innovative market-
ing activities, the leading place is developing a system of
measures to penetrate innovations into the market. There-
fore, the basis of strategic marketing research is market
analysis with improving market segments, organization
and formation of demand, and modelling of buyer behav-
iour (Shtal et al., 2018a; Zuliyati & Rusdianto, 2021; Penk-
ova & Kharenko, 2023). According to the authors, strategic
innovative marketing reduces the negative impact of exter-
nal factors and the possibility of the enterprise manufac-
turing competitive products. However, creative marketing
activity in Ukraine must be sufficiently developed because
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innovativeness consists of constantly seeking product im-
provement. Ukrainian manufacturing enterprises spend
only a little money to improve production.

Modern marketing activity can be characterized as
joint, which appeared under the influence of the devel-
opment of information technologies (online means of in-
formation exchange). Marketing activity focuses on new
forms of relationship with consumers since the company
can no longer control the demand for its products. Thus,
the enterprise directs its efforts to cooperating with con-
sumers on developing and managing its products, goods,
or services. In addition to technology, modern marketing
activity has been significantly influenced by globalization
processes caused by technological development. Internet
technologies enable the exchange of information between
countries, economic regions, businesses, and individuals
worldwide, and transportation technologies facilitate trade
and other physical discussions. Like technology, globaliza-
tion reaches everyone and everywhere, creating an inter-
connected economy (Kanishchenko, 2007; Korzh, 2010;
Reznikova et al., 2019). The main effect is that enterprises
compete with each other for the opportunity to demon-
strate their efforts to ensure integrity, commonality, and
directions for social, economic, and environmental prob-
lems of society.

At the current stage, conditions have arisen for the
development of a new type of marketing activity, which is
often called “socially responsible”, “socially ethical” (Am-
bler, 2004; Kotler et al., 2016; Chi, 2021), or “spiritual”. This
marketing activity contributes to the fact that companies
are forced to consider the product’s value in their corpo-
rate culture because consumers choose products, goods, or
services that satisfy their needs and impressions regarding
their spiritual, social, and cultural aspects. Thus, the profit
of the enterprise is the result of its high evaluation by the
consumer. The development of marketing activity in the
conditions of a modern market economy is constantly ac-
companied by the development of its information support
and information technologies, which allows solving the
problems of increasing the effectiveness of its influence on
the work of the enterprise. As consumers become more co-
operative, cultural, and spiritual, the nature of marketing
activities changes. Based on the above analysis, the integra-
tion process of marketing activity is decisive for the enter-
prise since, in the dynamic, entrepreneurial environment
in which it operates, it is necessary to direct all its spheres
of activity, especially marketing, to achieve final goals.

In connection with the rapid development of mod-
ern information technologies and the widespread spread
of the Internet computer network, many fundamentally
new opportunities in marketing activities are of particu-
lar importance. Marketing activity focuses on new forms of
consumer relations and marketing communications. The
enterprise’s success in the market today is determined by
the need to ensure an effective relationship between the
producer and the consumer, which is an obvious fact for the
formation of its competitiveness. Scientific and technical
progress determines one of the effective ways of solving
such a task is the use of communication channels of the
global Internet network. At the same time, the effective use
of Internet technologies at the enterprise is not possible
without the formation of a marketing information system
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that would include all the information necessary for the
enterprise’s activities, would enable a quick response to
changes in the surrounding information environment, and
would be an essential lever for the formation of the enter-
prise’s information security. Since information acts as one
of the most valuable resources of society, the process of its
processing can, by analogy, be perceived as technology.
The formation of the global network economy and the
expansion of its scope was due to the development and
spread of Internet technologies, the transfer of various
types of social and economic activities to the electron-
ic environment of the Internet, and the process of trans-
forming traditional organizations into network structures.
Thus, the innovative development of the “new economy”
is characterized by the socialization of the latest scientific
and technical developments, primarily in the field of infor-
mation technologies, i.e., their introduction and use on the
scale of the entire society, production of innovative goods

T. Shtal et al.

and services using information technologies, as well as to
develop industries that use these technologies; production
of goods and services using and for the Internet.
Innovative changes in the world market depend on the
level of innovative development of national economies —
subjects of this market. Innovative development of indus-
tries, in turn, constitutes the national economy’s develop-
ment level. Furthermore, the innovative development of
each sector largely depends on the actions of enterprises,
management entities, the level of competitiveness, and the
amount of profit received in the process of implementing
the innovative strategy (Sony, 2018; Krysovatyy et al., 2018;
Hausman, 2021). In authors opinion, at the current stage of
the development of society, the main directions of inno-
vation are Internet technologies, which allow qualitatively
increase in the key performance indicators of enterprises.
Thus, Internet technologies significantly affect both the
activities of enterprises and the national economy (Fig. 2).

[ Use of Internet technologies at the enterprise ]
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Figure 2. The influence of Internet technologies on the activities of enterprises and the national economy

Source: developed by the authors

There is a need to consider the stages of transfor-
mation of foreign companies depending on the degree of
their technological development and the chosen strategy:

= creation of an internal information system - an In-
tranet-type system - at this stage, the Internet is used as
a tool for implementing an effective system of internal
communications at the enterprise;

= the appearance of an information system of the
Extranet type — transparent for partners but closed to
third parties, the customer service system works as a
business card or a directory of the enterprise;

= involving consumers to work directly in the infor-
mation system, the emergence of feedback from the con-
sumer through the electronic order system;

= full automation of many business processes, sim-
plification of interaction schemes, expansion of oppor-
tunities, and improvement of speed and quality of work
coordination;

= a combination of the electronic ordering system,
the procurement process automation, and the promotion
of goods to the final consumer through electronic stores
(Allison, 2019; Blass, 2019; Bilovodska et al., 2020).

To establish the relationship between scientific
presentation and practical application, namely for a
more detailed representation and systematization of
information about the types of information technolo-
gies in marketing activities, their typology is proposed
in Table 1.
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Table 1. Typology of types of information technologies in marketing activities

Typological features ‘

The essential content of typological signs

1. Mobile marketing

1.1. SMS services

The process of sending mobile messages from the program to the mobile user. A messaging system is a
professional or business system. Businesses can use several technical modes to communicate with consumers,
authenticate users of online services, and deliver instant messages.

1.2. voice interactive
services

This is a technology for creating an interactive voice menu, which can be used both individually as an auto-
informant and as part of a software-hardware complex, identifying and directing customer requests. In
marketing activities, this technology solves several essential tasks: it increases the rating of the enterprise and
the popularity of the brand, allows it to receive additional income, provides prompt feedback to consumers,
expands the target audience and increases its loyalty, allowing it to receive valuable statistical marketing data.

1.3. wireless data
transfer protocols

A set of logical layer interface agreements defining data exchange between different programs. These
agreements specify the same way of transmitting messages and handling errors during the interaction of
software distributed in the space of a hardware platform connected by one or another interface.

2. Marketing in social networks

2.1. teaser
advertisement

This is an advertising format that combines the text of an advertisement with a small picture that thematically
corresponds to the content of that advertisement.

2.2. promotion in
social networks

Activities aimed at familiarizing the maximum number of social network participants (social media) with the
promoted resource. Conceptually, sites are advertised in social networks in two ways — SMO (social media
optimization) and SMM (social media marketing).

2.3. monitoring of
social networks

Social media monitoring tracks mentions of an enterprise, brand, public figure, product, or service in social
networks. The activity’s main task is searching for information about the brand and its segmentation from
the point of view of the following factors: tonality, distribution by resources, authors, and publication time.

3. Internet marketing

3.1. contextual
advertising

Contextual advertising is an advertising banner or text ad on a web page; its appearance immediately makes
it clear that it is advertising. Such banners or ads are located directly under the site header, on the sidebars of
the web page, or at the bottom.

3.2. search engine
optimization and
promotion

The process of adjusting the HTML code, text content (content), site structure, and control of external factors
to meet the requirements of the algorithm of search engines, to raise the position of the site in the search
results of these systems according to particular user requests. The higher a site’s position in search results, the
more likely a visitor will go to it from search engines since people usually follow the first links.

3.3. marketing research
on the Internet

The Internet makes it possible to conduct both primary research, based on data obtained from the company’s
research on the Internet, and secondary research, based on information published on the Internet and taken
from other sources. The Internet can be used to research product markets, to study the firm structure of the
market, or to study consumers.

3.4. e-mail marketing

This is a form of direct marketing, the characteristic feature of which is the use of e-mail as a channel for
transmitting a marketing message to the target audience.

3.5.viral advertising

This is one of the leading marketing tools used in brand promotion on the Internet and social networks. The
method involves creating content that will be of maximum interest to users. Launched on the network, viral
advertising will spread at the initiative of the target audience. All potential clients will familiarize themselves
with the information as much as possible.

4. Means of software and

marketing automation

4.1. customer
relationship
management system

Automating the process of tracking consumer behaviour allows it to more accurately influence potential
consumers and, following their interests, carry out targeted marketing influence.

4.2. marketing
intelligence

Software for marketing intelligence is mainly focused on studying the behaviour of potential consumers on
the Internet (in social media, on mail servers, web pages, etc.), which allows analysing information about the
most visited user groups in social networks. An essential source of information is links by which a person goes
to sites from search engines or mail servers, as well as his search queries.

4.3. marketing
automation

Marketing automation software focuses on target customers. To manage the consumer’s awareness and
interest in the products, a comprehensive marketing influence is carried out — from the beginning of the
advertising campaign to the moment of sale and after-sales service.

4.4, automation of
marketing document
flow

Automation of document flow involves the use of specialized software for working with internal marketing
information and internal marketing processes. As a rule, it includes implementing budgeting and planning
functions, document flow and internal approvals, and all work related to internal marketing.

5. Marketing information

systems

5.1. geoinformation
marketing systems

Geomarketing systems are a form of marketing research that allows it to visually analyse the external and
internal indicators of the company, and various aspects of its past, current and future activities, including
infrastructure and competitive environment concerning its geographical location.

5.2. industry marketing
information systems

Industry marketing information systems are designed to provide managers in various industries with
marketing information and support management decision-making in a specific market. They contain tools for
transforming marketing data into valuable management information.

5.3.regional
information marketing
centres

Provision of information centres at the local level and acceleration of local marketing and management
decisions.

5.4. interstate
information marketing
centres

The Interstate IMC (integrated marketing communication) is engaged in creating and maintaining an
information fund; analytical activity; user information service; comprehensive market research, analysis of
production and sales opportunities of enterprises, providing information interaction with national IMCs, etc.

Source: developed by the authors based on V.V. Bozhkova et al. (2018), A. Krysovatyy et al. (2018), T.V. Shtal et al. (2018b)
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The proposed classification considers new technolo-
gies of information marketing, which are actively devel-
oping and being implemented in the business practice of
Ukrainian enterprises. The main task is to create integrat-
ed information marketing services combining the advan-
tages of most technologies. Such an approach will make it

T. Shtal et al.

possible to significantly increase the effectiveness of mar-
keting activities of enterprises, increase labour productivi-
ty in the field of market relations, and bring the interests of
consumers and the capabilities of producers even closer to-
gether. The stages of assessing the use of IT potential in the
enterprise’s marketing activities are presented in Figure 3.

Stage 1

Stage 2

Selection of the type of
examination

Formation of the structure of the potential of using IT in
marketing activities with the indication of subsystems and their

components and elements

Development of the appropriate questionnaire

v

Stage 3

Collection of information on elements of subsystems according to experts’ assessments

v

Stage 4

Processing of questionnaires with specified expert assessments of elements
of subsystems of the potential of using IT in marketing activities

v

Stage 5

Development of a matrix of the significance of indicators of subsystems
of the potential of using IT in marketing activities

v

Stage 6

Determination of the overall assessment of the level of use of IT potential in marketing activities

v

Stage 7

Analysis of the result of assessing the level of IT use in marketing activities

Figure 3. Stages of expert assessment of the level of IT use in the enterprise’s marketing activities

Source: developed by the authors

The purpose of assessing IT potential in the enter-
prise’s marketing activities is to identify all its oppor-
tunities to ensure effective functioning in conditions
of globalization and increased competition. Its activ-
ity on the market and competitive position depend on
the extent to which the potential of IT is fully used in
the marketing activities of the enterprise. Therefore, as

subsystems of using IT potential in the marketing activi-
ty of the enterprise, it is proposed to choose the concep-
tual foundations of the marketing complex: marketing
research; product policy; pricing policy; sales policy;
communication policy. Table 2 shows a variant of the
summary table, which should be formed based on the al-
gorithm’s results.

Table 2. Assessment of the level of IT use in the enterprise’s marketing activities

General expert ey Balanced
oheoubortem | Senerlomert | component | evluatonoithe | SENICICCol | asscsment by
. R subsystems component of the component, in
marketing activity subsystem subsystem subsystem points
Interactive market 5 4 5
research
Marketing Research of
5 competitors’ 3 5 5
researches pet
websites
Consumer research 5 4 5
(interactive survey)
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Table 2. Continued

General expert N Balanced
of I potentialin | evaluation ofthe |  Component | evaluationofthe | gflo (ifuery | assessmentby
. .. 5
marketing activity subsystem subsystem subsystem points
Testing of new
products in 4 4 3
interactive mode
Formation of
the marketing
Commodity policy 4 environment 5 3 4
of goods on the
Internet
Organization of
service on the 4 3 5
Internet
Building a flexible
pricing system based
Pricing policy 5 on Internet auctions 5 5 5
and electronic
trading platforms
Sale OE goods via the 4 5 3
nternet
Creation of 3 5 4
Allocation policy 4 electronic platforms
Calculation
system (electronic 4 4 4
signature)
Formation of
the Int_erngt 4 3 3
communications
system
Conducting
advertising 3 2 4
Communication 3 campaigns
policy
Sales promotion 3 3 4
PR network Internet 2 2 5
Internet branding 4 4 4
The general assessment of the level of use of IT potential in the enterprise’s marketing activities 4

Source: developed by the authors

The proposed assessment will allow the enterprise to
identify the level of use of IT potential in its marketing ac-
tivities. Thus, a systematization, theoretical, and practical
analysis of the factors determining the trends in the devel-
opment of Internet technologies in the marketing activities
of enterprises was carried out. The action and impact of
each element in ensuring the sustainability of the system
of marketing activities of enterprises is considered in detail.
The obtained results deepen the theoretical and applied
foundations of forming an effective marketing policy for
the enterprise. Comprehensive accounting and thorough
analysis of the factors that are decisive in the development
of the Internet in Ukraine allows to qualitatively improve
the complexity of strategic and operational marketing of
the enterprise with minimal financial costs (Dmytriiev et
al., 2022). The proposed typology and classification of
information technologies in marketing systematizes and
expands the theoretical vision and institutional founda-
tion of the chosen research problem and forms the basis of
their practical application in the activities of enterprises.

Il- 60

The origin of the term multidimensional analysis is
explained by the use both in taxonomic methods and in
factor analysis of the concept of a multidimensional object,
which is understood as either a statistical unit (often called
a structural unit) determined by a set of attribute values,
or an attribute defined by its values on separate statistical
units. However, most often, a statistical unit acts as such an
object. Therefore, the concept of multivariate comparative
analysis in economic research refers to several heterogene-
ous methods that identify regularities in statistical popula-
tions, the units of which are described by a relatively large
set of features. Knowledge of these methods expands the
possibilities of conducting various comparisons on multi-
dimensional objects. In taxonomic methods, comparisons
are made using a distance matrix. The name of taxonomic
methods comes from two Greek words: taxis (meaning ar-
rangement, order) and nomos (law, rule, principle). Taxono-
my is the science of the rules of structure and classification.

The central concept used in taxonomic methods is
the so-called taxonomic distance. This is the distance
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between points of a multidimensional space, calcula-
ble, most often, according to the rules of analytical ge-
ometry. The dimensionality of the space is determined
by the number of features characterizing the units of
the studied population. In another task, in which signs
act as research objects, the dimension of space is deter-
mined by the number of structural units. The taxonom-
ic distance is calculated between units or feature points
in a multidimensional space. The calculated distanc-
es make it possible to determine the position of each
point in relation to other points and, therefore, to de-
termine the place of this point in the whole population,
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which makes it possible to arrange and classify them
(Krchova & Svejnova Hoesova, 2021; Paying the price of
war, 2022; Eurostat, n.d.). Multivariate analysis methods
are reasonably simple methods of obtaining a general in-
dicator. They allow it to get the required indicator quite
quickly. The economic interpretation of the taxonomic
indicator of the level of development is as follows: the
closer the value is to 1, the better the level of the econom-
ic and financial condition of the enterprise and the level
of implementation of Internet technologies in marketing
activities. The results of calculations for 2021 for ten en-
terprises of the Kharkiv region are shown in Table 3.

Table 3. The results of the calculation of integral indicators of the economic and financial state
of the industrial enterprise and the use of information technologies in marketing activities for 2021

Name of Company

A crucial indicator of financial and
economic activity

A critical indicator of the use of
information technologies in the
marketing activities of the enterprise

Engincerin factory Chervom Zhovten” 0623575 0692308
PJSC “Elektromashyna” 0.14248 0.538462
PJSC “KhTZ” 0.566799 0.538462
SE Kharkiv Machine-Building Plant “FED” 0.242577 0.461538
PJSC “Interkondytsioner” 0.289653 0.538462
SE “Izyum state instrument-making plant” 0.375236 0.461538
z;tse(r: ;I;l}.la;(rﬁsizfolz/’l’achine—Building Plant named 0.298347 0.692308
LLC “Loziv Forging and Mechanical Plant” 0.163715 0.461538
PJSC “Manometr-Kharkiv” 0.4754 0.461538
g}]ii}‘l‘grl?;’l’(iv Machine-Building Plant “Svitlo 0.206301 0.461538

Source: developed by the authors

The results of the calculations prove that there has been
asignificantimprovement in implementing marketing tools
of information support and systems and technical means of
automation at machine-building enterprises of the Kharkiv
region in five years. Even the negative consequences of the
pandemic became an impetus for introducing information
technologies on an even larger scale. The integral indica-
tor of the use of information technologies in the marketing
activities of 10 Kharkiv machine-building enterprises in-
creased by 0.130952 on average from 2016 to 2021 (10.5%).

M CONCLUSIONS

New communication technologies and, in particular, In-
ternet technologies have made marketing activities much
more measurable and, accordingly, much more controlla-
ble. Thus, one of the main tasks facing company managers
today is assessing and analysing the effectiveness of mar-
keting activities and their improvement. Furthermore, this
is where unique systems, software solutions, and technical
tools designed to automate marketing departments’ work
to increase marketing efficiency come to the rescue.

Data on marketing tools of information support can be
obtained in the same way as indicators that determine the
level of automation of machine-building enterprises. Such
marketing tools can include the Internet, a website with its

home page, and other types of electronic data exchange.
Thus, Ukrainian enterprises in the machine-building in-
dustry found themselves in difficult operating conditions,
which, along with the complication of the technological,
economic, and competitive environment in the market of
machine-building products, are inherent in the difficult
situation in the country. Crisis phenomena force Ukrainian
machine-building enterprises to significantly save money
and direct their activities to identify alternative solutions
for maintaining competitive positions. Therefore, one of
the priority directions should be cost optimization, which
can be carried out by finding and investing the smallest
amount of investment funds, leading to the most signif-
icant economic effect. Further research should focus on
practical principles in developing marketing activities of
machine-building enterprises based on Internet technol-
ogies, considering their specifics of management, defining
features, and the level of development in the Ukrainian
market and positions at the macro level.
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