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SKOCTI Ha BUPOOHWYMX JiHISAX. L{e 703BOMMIO0 3MEHIIUTH KIIBKICTh JedeKTiB Ha 35%
Ta CKOPOTUTHU yac BupoOHuUITBa Ha 20% [3].

Jlorictuka Ta nocrayanHs. Jlorictuuna kommnadiss XY Z BUKOPUCTOBYE CUCTEMY
Big Data Analytics mys onTuMizarii MapuIpyTiB JOCTaBKH. 32 PaXyHOK IIbOT'O BJIAJIOCS
3MEHIIUTH BUTPATH HA TPAHCHOPTYBaHHA Ha 15% Ta CKOPOTUTH TEPMIHU JOCTABKU Ha
10%.

Poznpibna Toprieis. Mepexka cynepmapketiB DEF Bnpoaauna CRM-cuctemy aiist
aHaJIi3y KIEHTCHKUX YNMOAO0OAHb Ta aBTOMATH3allli MApKETUHIOBUX KammaHii. Lle nano
3MOTY 30UTBIIIATH OOCST MpoiaxkiB Ha 25% Ta 3HU3UTHU BUTpaATH Ha pekinamy Ha 30% [3].

®inancosuii cektop. bank GHI nepeiiiioB Ha BAKOPUCTaHHS OJIOKYEHH-TEXHOJOT 1
JUTS TIPOBEICHHS TPAH3aKIlii Ta yrpaBIiHHA (iHaHCOBUMU onepartisimu. [le 3a6e3neunso
MPO30PICTh (PIHAHCOBUX MOTOKIB Ta 3MEHIIMJIO PU3UKH I1axpaiictBa Ha 40%.

Ha ocHOBI mpoBeieHOTO aHaIi3y MOKHA 3aIIPOITOHYBATH TaKi peKOMEH Al

— BUKOPUCTOBYBATH AQHATITHKY BEJIMKUX JAHUX JUIsI IPOTHO3YBAaHHS TOMHTY Ta
ONTHMI3AIIii 3aIaciB;

— BrpoBamkyBatu CRM-cuctemu 1711 TOKpAIIEHHS YNPaBIiHHS KIIEHTCHKOIO
0a3010 Ta MiABUIIECHHS PIBHS JIOSILHOCTI KIIIEHTIB;

— BUKOPHCTOBYBATH XMapHi TEXHOJOTIl as 30epiranHs Ta oOpOOKM JaHHUX Y
pEeXHUMI peasibHOTO Yacy;

— 3aCTOCOBYBATH WITYYHHM 1HTENEKT JJIsi aBTOMATH3allli PyTUHHHUX 3aBIaHb Ta
MPUIHATTS CTPATETIYHUX PIIICHb.

TakuMm YWHOM, MPAaKTUYHUNA aHami3 UU@PPOBOI TpaHcpopMmalii HAa TPUKIALIL
MINPUEMCTB  AEMOHCTPYE 3HAYHUM IIOTEHIIA] IHQPPOBUX TEXHOJOTIA s
MiIBUIIICHHS €()eKTUBHOCT1 O13HEC-TIPOLIECIB, OJTHAK YCITIX BIPOBAIHKCHHS ITUX PIIICHb
3HAYHOIO MiPOIO 3aJIEKUTH BiJl TOTOBHOCTI MiIPUEMCTBA IO OpPraHi3aliifHUX 3MiH Ta
e(eKTHUBHOTO YNPABIIHHS 3MIHAMHU.

Hudpoa Ttpancdhopmalliss Ta JPKUTATI3AiL  TOCMOJAPCHKOT  MiSUIBHOCTI
MIIIPUEMCTB € KIIOUYOBMMU YHMHHHMKAMHU 1X ajanTallii 10 Cy4yacHUX yMOB Oi3Hec-
cepenoBuiia. Ha OCHOBI NIpOBEAEHOTO aHali3y MOXHa 3pPOOUTH TaKi OCHOBHI
BHCHOBKH [5]:

1. Hudposa Tpanchopmallisi € KOMIJIEKCHUM MPOILIECOM, 110 OXOILTIOE HE JUIIIE
BIIPOBA/KEHHSI TEXHOJOTIYHUX pIlIEHb, ajl€ i 3MIHYy OpraHi3aliiiHOi KYJbTYpH,
CTPYKTYPH yIPaBIIHHS Ta O13HEC-MOJIeNel miAnpueMcTB. BoHa cripusie miBUILIEHHIO
MPOJYKTUBHOCTI, ONTUMI3alLlil BUTPAT Ta MOKPAUIEHHIO 00CIyTOBYBAHHS KIIIEHTIB.

2. OcHoBHMMH JeTepMiHaHTaMH U(PoBOi TpaHchopmMarlii € K BHYTPIIIHI, TaK 1
30BHIIHI (pakTopu. BHyTpimmHI (aKTOpH BKIIOYAIOTh TEXHOJIOTTYHY TOTOBHICTH
MiAPUEMCTBA, PIBeHb MU(PPOBOI KYJIbTYpPH Ta MIATPUMKY KEPIBHMUIITBA. 3OBHIIIHI —
BIUIMB JIEP’KaBHOI MOJIITUKH, KOHKYPEHTHE CEPEIOBUIIIE Ta TEMITU PO3BUTKY TE€XHOJIOT1H.

3. BnpoBajkeHHs LHUPPOBUX TEXHOJOrA Yy OI3HEC-POLeCH MIANPUEMCTB
JEMOHCTpPY€E 3Ha4yHI eKoHOMI4H1 Burogu. Hampuknan, sukopuctanas CRM-cucrem
CIpUs€ MIABUIIEHHIO PIBHS 3aJ0BOJICHOCTI KiieHTiB, ERP-cucremu n03BOJSIOTH
ONTHUMI3YBaTH YNpaBIIHHSA pecypcamH, a INTyYHUH I1HTENEKT 3ale3neuye
aBTOMATHU3AlIII0 PYTUHHUX MPOIIECIB.

4. TlpakTM4HU aHalI3 MOKAa3aB, IO MIIPUEMCTBA, SIKI BIPOBAIKYIOTh LIU(PPOBI
TEXHOJIOT1i, 3/1aTH1 HE JIUIIIE ONITUMI3yBaTH OIEpalliiiHi MPOLIECH, aJie ¥ MIABUIIUTH CBOIO
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KOHKYPEHTOCIPOMOXKHICTb. [IpoTe, BUCOKI (piHAHCOBI BUTPATH Ta PU3UKH KiOepOe3neku
3aJIMIIAI0THCS OCHOBHUMH BUKJIMKAMH IS TIAMPUEMCTB Ha NUIAXY 10 mudpoBizaitii.

[lepcnekTuBM MNOMANbIIMX JOCHIKEHb y Wi cdepl BKIIOYAIOTh BUBYECHHS
BIUTMBY NHM(POBHX IHHOBAIIl HA PO3BUTOK HOBUX Ol3HEC-MOJENeH, aHai3
€(EeKTUBHOCT1 IHCTPYMEHTIB YIPaBIiHHSA HU(DPOBUMHU MPOEKTAMU Ta OLIHKY BIUIUBY
TDKATAITI3AIT Ha CTATMA PO3BUTOK ITiIMTPUEMCTB.

Cnucok BUKOPUCTAHUX JIKepeJI
1. Boponxkosa B. I'., Hikitenko B. O., Kusmniok O. I1. ®inocodist ITy4HOTO IHTEIEKTY
y KOHTEKCT1 BUKIIMKIB, MOKJIMBOCTEH Ta 3MiH. Modern innovative strategies in education
and science : collective monograph / Compiled by V. Shpak ; Chairman of the Editorial
Board S. Tabachnikov. Sherman, Oaks, California : GS Publishing Services, 2024.
2.  VYmopaBiiHHS CTaJIdM PO3BUTKOM IPOMHUCIOBOTO TMIAMPUEMCTBA: TEOpis 1
MpaKTUKa : KOJIEKTUBHA MOHOTpadis / 3a pen. aA.¢itocod.H., npod. B. I'. Boponkonoi,
n.e.H., npod. H. I'. Merenenko ; MOH VYkpainu ; IHHI 3HY . 3anopixoks : BugaBuuuuii
mim «[enbBetnkay, 2021. 440 c.
3. HudpoBa Tpanchopmallis CUCTEeMHU YHPaBIIHHS MPOMUCIOBUX IMiANPUEMCTB.
[MudpoBa TpaHcopmallisi TPOMUCIOBOTO MEHEIKMEHTY: TEOpisl MpaKTUKa
MoHorpadis 3a ped. A. ¢imocod. H., mpod. B. I'. Boponkoroi, a. e. H., npod. H. T.
Mertenenko. JIbBiB — Topyns : Liha-Pres, 2023. 816 c.
4. Yenemox M. 1. IHcTpymeHTapiii CTpaTeriyHOTO YIPABIIHHS B KOHTEKCTI
Cy4YaCHUX KOHIICMI[IA Ta TPEHIB CBITOBOI'0O €KOHOMIYHOI'O PO3BUTKY : MOHOTpadis.
Xapkis : @OIT Jlidypxkina JI. M., 2021. 396 c.
5. Ieuenko O. JI., Ctpinens A. 0. [udporizaris 6i3Hec-mpoiieciB i 4ac BIHHU.
bizHec, iHHOBaII, MEHEIKMEHT: IMPOOJEMH Ta IEPCHEKTHBU : 30ipHUK Te3 Ta
nomnosized 11 MixHapoaHoi HaykoBo-nipakTH4HOI KoHpepeniii (M. Kuis, 08 rpyans
2022 p.). Kuis, 2022. C. 246-247.

METHODOLOGY OF INTEGRAL ASSESSMENT OF THE
LEVEL OF DIGITALISATION IN UKRAINE AND ITS
IMPACT ON THE DEVELOPMENT OF AGRI-FOOD

SPHERE COMPONENTS

Panasenko Nataliia

Ph.D., Associate Professor

Department of Information Systems and Technologies
Poltava State Agrarian University, Ukraine

Food security is one of the key components of the national security of the state
and implies that the state guarantees the satisfaction of the population's needs for
quality, safe and affordable food in the volumes necessary to ensure an adequate
standard of living. The agri-food sphere plays a key role in ensuring food security, as
it encompasses not only the production of agricultural products, but also their
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processing, logistics, storage and distribution. In a modern economy characterised by
high dynamics of technological change, the development of the agri-food sphere is
impossible without active implementation of innovative projects. The development and
implementation of such projects requires comprehensive information support, which
includes complete, up-to-date, reliable information on the objects and processes related
to the implementation of the relevant project. The volume of this information is very
large and accumulates at a high rate, which necessitates the use of digital tools. The
use of Big Data tools, elements of artificial intelligence, geographic information
systems, and forecasting systems allows for an increase in the efficiency of agricultural
production, optimises management decisions, and provides high-quality information
support for the implementation of strategic projects. Thus, the innovative development
of the agri-food sector is intrinsically linked to the ongoing process of digitalisation
within the industry.

Digitalisation of business and industry is the foundation of the digital economy.
The introduction of digital technologies in the domestic industrial sector helps to
improve its efficiency and, in some cases, forms the basis for developing new production
and product strategies. Digital technologies, as the driving force behind transformation
processes, are fundamentally changing traditional business models and production
chains, leading to the emergence of fundamentally new innovative products.

The challenges associated with the innovative development of Ukraine’s agri-
food sphere are currently the focus of active scientific research. Goncharenko et al.
(2023) note that Russia's full-scale war against Ukraine has threatened global food
security, causing $2.1 billion in losses due to damage to agricultural land. Using
correlation and regression, multivariate statistical analysis and taxonomy, the authors
prove that the key constraint to innovative development is the reduction in funding for
research and development in this area. The results underline the importance of
supporting research investments to ensure the sustainability of the agricultural sector.

The use of digital technologies, such as Big Data and Al helps to predict production
processes, improve product quality, and ensure supply chain transparency. The impact
of digital transformation on agrarian relations and their connection with general
economic processes in Ukraine is analysed in Buiak (2023), which examines innovations
aimed at improving the efficiency and competitiveness of the agricultural sector.

Rotz et al. (2019) examine the introduction of digital technologies in the agri-food
system with a focus on the neglect of political factors in the decision-making process.
The paper considers the management of agricultural technologies and data systems.
The authors propose to support marginalised farmers through open source platforms
and scalable technologies, which will contribute to the creation of more equitable
supply chains.

Digitalisation in the management of the agri-food sphere opens up new
opportunities to improve its efficiency, transparency and sustainability. The main areas
include the creation of electronic registers, decision support systems, precision
farming, production automation and financial support. The use of digital technologies
in agricultural production involves collecting and analysing large amounts of data,
which helps to identify important relationships. The food industry plays a significant
role in the sector, where efficiency can be enhanced through the implementation of
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automated production management systems (MES), which deliver timely and reliable
information for managerial decision-making.

The digital transformation of public administration is taking place through the
introduction of e-government, which ensures the efficiency and accessibility of public
services through information and communication technologies. In order to assess the
impact of digitalisation on the development of the agri-food sphere, it is advisable to
determine an integrated assessment of the level of e-government development in Ukraine.

For an integrated assessment of the level of e-government development in
Ukraine, we use the indicators proposed by the UN Department of Economic and
Social Affairs, a list of which is presented in Table 1.

Table 1 Indicators for assessing the level of e-government development in Ukraine

Designation Index
Xi Online Service Index (OSI)
X2 Human Capital Index (HCI)
X3 E-Participation Index (EPI)
X4 Percentage of Individuals using the Internet
X5 Mobile cellular telephone subscriptions per 100 inhabitants
X6 Fixed (wired)- broadband subscriptions per 100 inhabitants
X7 Wireless broadband subscriptions per 100 inhabitants

Indicators x; and x», together with the Telecommunications Infrastructure Index
(TI), are used to calculate the e-Government Development Index (EGDI) as a
weighted average with equal weights. However, for an integrated assessment of the
level of digitalisation in Ukraine, it is advisable to use a modified principal component
method that takes into account the correlations between indicators, including x4, Xs, X¢
and x7, which are part of the TII but are usually calculated without taking into account
the interrelationships.

The peculiarity of the integrated assessment of the level of digitalisation
development in Ukraine is that the primary indicators are indices calculated using
certain methods (Panasenko, 2024).The value of the indicator x; in the t-th year of this
period is denoted by x; (t). Integral assessment of the level of digitalisation
development in Ukraine is determined by equality:

xi(£)—x M
W) = Xit @ —p—mm

min (1)

l

max _

X

X

Where a; — weighting coefficient of the indicatorx;, x™™ — the minimum value

of this indicator during the retrospective period, x{*** — the maximum possible value

of this indicator. To determine the weighting coefficients a; we calculate the
xi(t)—x ™

x;rnax_xlmm

covariance coefficients between the indicators y; = according to the

formula:
cov(vi,yi,) = Lher (7i,(©) = i) (3, (©) = 1) (2)
Determine the maximum eigenvalue A of the matrix K, whose elements are these
coefficients. This value is equal to the maximum root of the equation det(K — AE) =
0, where E — unit matrix of dimension7 X 7, det(K — AE) — determinant of a matrix
K — AE. The value of A corresponds to the eigenvector L= {l;, 15, ... ,l;}, whose
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components [; are solutions to the system of equationsKL = AL. The weighting

coefficients a; are determined from the equation:

__u

i=1% (3)

The digitalisation process is actively transforming all components of the agri-food
sphere, creating new opportunities to improve the efficiency and innovation of the
industry. In the food industry, digitalisation helps to automate production processes,
which can significantly increase the productivity of enterprises, optimise resource use
and ensure high quality products. The integration of digital technologies into
production enables the introduction of innovations such as intelligent quality control
systems, robotic processing lines, and real-time tracking systems for agricultural raw
materials and products.

Digitalisation also contributes to improving supply chains through the
introduction of digital supply chain management systems, production scheduling
models, and digital inventory monitoring platforms, which help reduce storage costs
and minimise losses during transportation. Thanks to digital solutions, businesses can
receive up-to-date information on food demand, which enables them to create a flexible
and relevant product range.

In the food retail sector, digitalisation allows for the accumulation and use of large
amounts of consumer data (Big Data), analysing consumer preferences, creating
personalised offers, implementing loyalty systems and improving customer experience.
Online sales, social media and digital advertising have become an integral part of
marketing strategies, allowing brands to effectively engage with their target audience.
The use of interactive showcases, multimedia screens and mobile applications provides
a new level of communication between the brand and the customer.

The impact of digitalisation on environmental performance in the agri-food sphere
should be noted separately. Digital tools, including satellite monitoring, air, water and
soil quality sensors, geographic information systems (GIS) and artificial intelligence
systems, allow collecting, storing and analysing environmental data. Based on the
analysis of this information, it is possible to predict environmental risks, identify
negative trends, plan measures to reduce the anthropogenic burden and assess the likely
environmental impact of strategic initiatives in the agri-food sphere.

Thus, the innovative development of the agri-food sphere is impossible without
the active implementation of information and communication technologies, among
which e-government is of key importance as a tool for effective, transparent and
sustainable management of economic processes. To comprehensively assess the
development of e-government in Ukraine, an integrated assessment methodology
based on the UN indices (online services, human capital, e-participation, and indicators
of the spread of modern communications) has been developed, taking into account the
correlations between indicators using the modified principal component method.
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