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INEPEJIMOBA

B cydacHux ymoBax MOMITHO 3pocTae morpeda MOCHIICHHS
PUHKOBHMX TIO3HWIIA BITYU3HAHUX IMIANPUEMCTB Ta IABUIICHHS
iXHBOI KOHKYPEHTOCHPOMOXHOCTI 3a paxyHOK I1HHOBAIiiHO-
IHBECTHIIITHOT aKTUBHOCTI. ¥ CBOIO YEpry Ii€ BUMarae MoaepHizartii
yIpaBIIiHHS IHBECTHLIAMU Ta (OpMyBaHHS NMPHOYTKIB y HpoIeci
peasizanii 1HHOBAI[IHO-IHBECTULIHHUX MpPOrpaM, 1 CTaBUTh HOBI
BUMOTH 110 iH(popmarmii, sika Oyne HeEoOXigHAa I TaKoro
yrpaBiiHHSA. Baxn1Boro nepeayMoBOO AJisl OI[IHKYA 1HBECTULIIMHUX
pimens Ta (opMyBaHHA OOIPYHTOBAHOi CTpaTerii PO3BHUTKY
HOiANpUEMCTBA HAa IHHOBAIIMHUX 3acajaX € BHUKOPUCTAHHS
CUCTEMHOI'O HiaXo.y, BKJIIOYAIOUU cydJacHi CUCTEMHU
OyxraiatepchbKoro o0iiKy Ta piHaHCOBOI 3BITHOCTI, ONIOJIATKYBaHHS,
aHaJi3y Ta KOHTPOJIIO.

[IpencraBnena MoHorpadiss mpucBAYEHA TOCIIIHKEHHIO
OCHOBHHUX aCIICKTiB, IOB'I3aHUX 3 OYXTaldTepChKUM OOJIKOM,
OTIOJIATKYBAHHSIM, aHAJII30M Ta KOHTPOJIEM Ha MIANPUEMCTBAX, Ta iX
3HAQYEHHS y MIATPUMIlN 1HHOBAIIMHO-IHBECTHIINHOT iSITbHOCTI
HiATNPUEMCTB Y KOHTEKCTI CTBOPEHHS HPOAYKIIT 3 BUCOKUM
CTYIIEHEM JI0IaHO1 BapTOCTI.

VY mepmomy posaini «OOiKOBI, KOHTPOIBHI, CTaTHCTUKO-
aQHAJIITUYHI Ta OJJaTKOBI IHCTPYMEHTH y IOBOEHHOMY B1JHOBJICHHI
€KOHOMIKM YKpaiHu» MPOBEACHO JOCIIIKEHHS METOJOJOTIYHUX
3acag y OyxraaTrepchKoMy OOJiKY, KOHTPOJI, OMOJAaTKyBaHHI Ta
CTaTUCTHII], PO3BUTOK SIKUX 3HAUYHO BIUIMBA€E HA BUMOTH OCHOBHUX
KOpPUCTyBauiB 00KoBO1 iH(opMmaii. Po3kputro ocobimBocTi
BUKOPUCTAHHS KJIIOYOBUX IHCTPYMEHTIB YIpaBIiHHA (hiHAHCOBOIO
Ta eKOHOMIYHOIO JIISIIBHICTIO MIANPUEMCTB, SIK1 Oy1yTh MaTH BILIUB
Ha BIJJTHOBJICHHS BITYM3HSIHOI €KOHOMIKH ITiCJIS BifiHU. J]oCiIKeHmid
IHCTpyMEHTapiil OyJie CTAHOBUTH OCHOBY JUIsl OOpOOKHM Ta aHami3y
OONIKOBUX JIaHUX MIATNPHEMCTB Ta TIEPETBOPEHHS IX Ha
1H(hopMallito, KOPUCHY AJIs PI3HUX KaTeropiii KOpUCTyBayiB.

Y apyromy posmini «Pomp Oyxranrepchkoro oOmiKy,
CTaTHCTUKH, KOHTPOJIIO Ta OMNOJATKyBaHHS Jisi €(PEeKTUBHOTO



YIOPaBIIHHSA CHUCTEMOIO 1HHOBAIIMHOIO BUPOOHMIITBA B YKpaiHi»
pPO3TJIIHYTI TEOPETHYHI Ta TPAKTHYHI AaCIEKTH OOJIKOBOTO,
CTaTHUCTUKO-€KOHOMIYHOTO Ta IOAATKOBOTO 3a0e3leueHHs 3
ypaxyBaHHSIM Tpanchopmarii 00J1IKOBO-€KOHOMIYHOT'O
CepeqoBHIla B YMOBaX 1HHOBAILiItHOrO po3BUTKY. OcoOIUBY yBary
npuiIeHo GOPMYBAHHIO BUTPAT, SKE CTA€ BAXIIMBUM MUTAHHAM Y
MpoIieci BIPOBAHKEHHS HOBITHIX 1IHHOBAIIIHHUX TEXHOJIOT1H. Takox
BUCBITJICHI ~TUTaHHSA OpraHizamii MEHTpiB  OKOPKETyBaHHS
(Gi1HAaHCOBOI  BIAMOBIJAIBHOCTI Ta  OCOOJUBOCTI  OOJIIKOBOTO
BiJT0OpaskeHHsT 00’ €KTIB IHHOBAIIIHO JiSUTBHOCTI.

Y tperbomy posaini  «lludposizamis  o0OmikoBOro Ta
KOHTPOJIHHO-aHATITUYHOTO 3a0e3MeUeHHs YIPaBIiHHS MisIIBHICTIO
Cy0’€KTiB TOCIOJApIOBaHHS: HOBI MOXIIMBOCTI AN YKpaiHW»
JOCIIJKYIOTBCSL TPAKTHYHI BHUMOTH  SIKICHUX XapaKTEPHCTUK
iHQopMalLlIfHUX  MOTOKIB, IO TEHEPYIOThCS B  CHUCTEMI
OyXxrajarepchbkoro oOJiKy Ta aHamidy, a TaKOX MEPCIeKTHBU
Cy4acHHUX TpeH[IB Iu(poBizallii o0miKy, MEXaHi3MIB KOHTPOIIIO Ta
MOJaTKOBOTO aaMiHICTpyBaHH4. Lle qochiKeHHs 103BOIsIE TOCATTH
NOPUHIUIIOBO HOBUX pE3yJNbTaTiB B OOJIKOBIH TNpakTUIl Ta
¢dopMyBaHHI HEOOXigHOro ©0a3ucy s 1HTerpauii y4acHHUKIB
rOCHOJapChKOTr0 MPOLECYy.

Y uyerBepTOMy poO3aiTl «EBpOIHTETpallis Ta TIOCUJIICHHS
€KOHOMIYHOTO  CHIBpPOOITHUITBA SK IEPEIyMOBH  PO3BUTKY
IHBECTHIIMHUX TMPOIIECIB Ta BIJHOBJICHHS €KOHOMIKH YKpaiHW»
BUCBITJIEHO Miclle YKpaiHM B €BpOIHTErpalifHOMy MpOCTOpI,
OOrpyHTOBaHO IHTErpauifHui BuOIp Hamoi JepkaBu  fK
NepeyMOBH PO3BUTKY IHBECTHUIIIMHHUX MPOIECIB Ta BiJHOBICHHS
eKOHOMIKM YKpaiHHW, a Tako)X YHHHUKH, OI0 BIUIMBAIOTH Ha
npejcTaBiIeHHs 1HpOpMalLlii CHCTEMOI0 OyXTraaTepChKOro OOJiKY.
Taxke npecTaBieHHs 0COOIMBO CTOCYETHCS 3BITHOCTI Ta CTPYKTYPH
1 Metu (opMyBaHHS OOJIIKOBOI IMOJIITUKM MiIPUEMCTBA. ABTOpHU
MoHorpadii 3BepTalOTh yBary Ha Te, IO 3 TOCUJIEHHAM
iHpopManiifHoi Tno6ami3amii 3pocTaloTh BUMOTH J0 TOUIYKY Ta
pO3pOOKM HOBUX MiAXOMIB JI0 HOPMAaTHUBHO-NIPaBOBOIO Ta



PO3JILI 3. IU®POBI3AIIISI OBJIIKOBOT'O TA
KOHTPOJIbHO-AHAJIITUYHOI'O 3ABE3INIEYEHHSA
YIPABJITHHS AISIJIBHICTIO CYB’EKTIB
T'OCHOJAPIOBAHHS: HOBI MOKJIUNBOCTI JIJIS
YKPAIHU

3.1. Accounting engineering and digital tools for modeling
the accounting and analytical support system for environmental
safety management

In the focus of a three-dimensional model of sustainable world
development, priority vectors of the implementation of ecological
dimensions are the preservation and rational use of natural resources,
protecting biodiversity, reducing pollutant emissions and the
development of technologies with the use of renewable energy
sources to meet current needs and well -being of modern society.
The problematic aspects of nature conservation and the creation of a
stable future for all residents of the planet determines the need for
international cooperation in the field of ecology and requires the
development of effective environmental security strategies at all
levels of the world economy. In this context, the issues of
management of environmental safety of enterprises and qualitative
information support of this process are becoming increasingly
important, given the existing challenges of today.

Through Russian military aggression and conflict, we have
serious consequences for the environment and ecosystems of most
regions in Ukraine. Military operations have caused and continue to
do destructive losses and losses. The worst influence on the
environment and provoke the emergence of crisis in the economy of
destruction of natural landscapes and ecosystems. Explosions and
destruction have changed the natural landscape, led to the
destruction of the fertile soil layer, contamination of hazardous
substances and the emergence of large volumes of military waste
containing ozone -deductible substances. This caused the
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degradation of vegetation, increased wind and water erosion, soils
contamination of fuel and lubricants and other petroleum products.
The soils reduce water permeability, oxygen is supplanted,
biochemical and microbiological processes are disrupted. As a
consequence - the water and air regimes and the cycle of nutrients
deteriorate, the root nutrition of plants is disturbed, which causes
their death. The disappearance of endemic plant and animal species
will have catastrophic consequences for planetary biodiversity. And
unfortunately, this is only part of the overall problem of deterioration
of the environmental situation and vital casualties that are caused by
the natural environment and population of Ukraine and humanity as
awhole.

Systematic solution to certain problems is seen in the cessation
of environmental hazards in combat, compensation for losses and the
prospect of restoring ecological equilibrium on an innovative basis
within the European green course. Their successful solution requires
appropriate information support and determines the feasibility of
modeling the accounting and analytical support of environmental
safety management tools for accounting engineering tools and
business processes.

The concept of modeling a strategically oriented system of
accounting and analytical support for environmental safety
management is to form a qualitatively new information environment
that can meet the tactical and strategic information needs of different
levels of enterprise management. As the studies have shown,
existing methods of obtaining data from traditional accounting
system are currently not quite complying with strategic
environmental safety inquiries. Therefore, it is appropriate to find
innovative approaches, mechanisms, technologies and methods of
providing information with a focus on strategic environmental
accounting and ensuring quality analysis, control and forecasting of
the environmental potential of the enterprise and its changes.

The powerful methodological approach to the design of an
intellectual strategically oriented system of accounting and
analytical support for environmental safety management is
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accounting engineering. Its application allows you to substantiate
new or modernize existing accounting information technologies for
the rapid generation of accounting information of a strategic nature,
improving the efficiency of the accounting system and ensuring its
compliance with the growing information needs of users.

Monitoring of scientific sources proves that most researchers
consider accounting engineering as a new technology of accounting
and information support of management, which generates the use of
a range of accounting methods, tools and methods, forms a complex
of elements of information support of accounting and analytical
support'®®, Yes, Chumak O.V. and Nagorna 1.V. Accounting
engineering is treated as "a new system of methods of determining
the financial condition of the enterprise and a stock of its stability, in
particular as a tool for managing cash flows, reserves, risks of the
enterprise, and most importantly, financial stability"64,
Yukhimenko-Nazaruk I.A. The term "accounting engineering” is
interpreted as "a set of management actions aimed at ensuring the
compliance of economic activity of the enterprise with requirements
that provide other accounting reflection that meets the chosen
strategy and management goals'®.

We believe that accounting engineering is a technology of
optimization and improvement of processes and procedures of
accounting, analysis and control of enterprise activity, which is
based on engineering approaches and strategies and accounting-
control methods and instruments that form elements of information

163 Matkov G., Tytska N., Mironchuk Z. (2021) Teoretichni aspekti buhgalterskogo
inzhiniringu [Theoretical aspects of accounting engineering]. Bulletin of Lviv National
University of Environmental Management. Pp. 102-106.

164 Chumak O. V., Nagorna I. V. (2017) Mehanizm inzhiniringu pri formuvanni
informacijnogo pidgruntya analizu finansovoyi stijkosti pidpriyemstva [The mechanism of
engineering in the formation of an information basis for the analysis of financial stability
of the enterprise]. Business Inform, No.12. Pp. 359-364.

165 Yukhimenko-Nazaruk 1. A. (2017) Buhgalterskij inzhiniring v sistemi kreativnogo
obliku [Accounting Engineering in the Creative Accounting System]. Materials
International. scientific-practical. conferences "Development of socio-economic systems in
geo-economic space: theory, methodology, organization of accounting and taxation".
Pp.165-166.
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space of the system of accounting and analytical support Management
(sources and channels of information transmission, data, information
systems, human resources, etc.) on the terms of fair value of property.

The implementation of accounting engineering technology in the
context of modeling of a strategically oriented system of accounting and
analytical support of environmental security management of the enterprise
provides a gradual implementation of a complex of functional procedures
that will allow to optimize the processes of accounting and control,
submission and analysis of reporting, taking into account environmental
requirements and involvement of appropriate tools. A defined modeling
sequence is presented in figure 1.

The main tools of accounting engineering in the field of
formation of objective, relevant and useful information for internal
and external users (enterprise management, investors, creditors,
regulators, etc.), its further analysis and control are:

— tools for improving the accounting policies of the enterprise that
contribute to the improvement of accounting and analytical support in
terms of accounting for environmental protection costs, namely: methods
for determining environmental protection costs; methods of distribution of
costs for environmental activity; methods of writing off expenses from
emergency events, etc.;

— tools for accounting and estimation of environmental protection
costs that allow businesses to effectively manage their costs, namely: cost
management systems; methodology of accounting for costs of
environmental activity; methods of assessing the effectiveness of
environmental protection measures;

— tools for analyzing the effectiveness of environmental
protection measures that help the management of the enterprise to
make timely reasonable decisions on ensuring environmental safety
and improving the public's confidence in rational nature
management measures, namely: methods of analyzing the
effectiveness of environmental measures; tools of financial analysis;
information systems and technologies)*°®.

166 Gerasimovich 1.A. (2017) Mehanizmi ta instrumenti buhgalterskogo i finansovogo
inzhiniringu v upravlinni pidpriyemstvom [Mechanisms and tools of accounting and
financial engineering in enterprise management]. Accounting and finance. Ne 1. Pp. 26-32.
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\
Modeling a strategically oriented accounting and analytical security

manaaement svstem A

Definition of strategic goals of management that will take into account the target
parameters of environmental and rational use, opportunities and risks to the
enterprise

Assessment of environmental aspects of business and current state of accounting and
analytical system, determination of weaknesses and needs for improvement

Identification of opportunities and justification of economic feasibility of using
engineering methods of modeling taking into account the ecological dimension of
sustainable development

Synthesis of accounting, analysis and control and digital solutions of the latest
information technologies in order to create models that describe the impact of
business processes on the environment and allow you to track, record and report on
environmental indicators

Integration of elements of intellectual environmental monitoring systems, including
emission control methods, efficient use of resources and analysis of environmental
risks to assess compliance with environmental safety standards, identify violations
and take the necessary measures to eliminate them

Designing a model of strategically oriented system of accounting and analytical
support of environmental safety management by means of accounting engineering

Assessment of the efficiency of the accounting and analytical support system and
implementation of changes to improve it and provide practical recommendations for
improving the quality

Fig. 1 Modeling of a strategically oriented system of
accounting and analytical support of environmental safety

management by means of accounting engineering
Source: built by the author

It should be noted that the choice of specific accounting

engineering tools depends on the needs of the enterprise and avoids
financial problems, fraud and mistakes that can cause serious
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damage, lead to loss of profit, reputation loss and even bankruptcy
of the enterprise. In order to optimize accounting and control
processes, along with special methods and techniques of accounting
engineering, fixing the results of business operations of the
enterprise, their analysis and control, the latest digital solutions and
information technologies of data generation and processing are
widely used. In the complex, this enhances efficiency and ensures
the efficiency of infocommunication interaction at all stages of the
environmental safety management process.

Therefore, to solve the strategic problems of management of
environmental safety of the enterprise is seen for the expedient to
integrate different methods, namely:

methods of regulation of accounting display of the results of
business processes (rules, standards and procedures that regulate and
determine the method of accounting and presentation of reporting,
taking into account environmental dimensions);

methods of measuring, analyzing and forecasting
environmental safety parameters on the basis of accounting data
(environmental monitoring, detection of patterns of change,
identification of potential threats to the environment, analysis of the
likelihood of their occurrence and determination of possible
consequences);

methods of assessing the risks related to environmental
protection (method of expert assessments, which involves
conducting a survey of experts in order to obtain their probability
assessments and consequences of possible environmental risks;

script analysis methods for the development of scenarios of
possible environmental risks and evaluation of their consequences;
a method of sensitivity analysis in order to determine how
environmental risk depends on certain changes; a method of analysis
of decision tree, which helps to determine the optimal way to manage
environmental risk, to develop a strategy for ensuring environmental
safety);

methods of management of environmental risks
(implementation of measures aimed at preventing environmental
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risks to control emissions, waste management and natural resources
protection);

mitigation method, involves the implementation of measures
aimed at reducing the likelihood and consequences of possible
environmental risks, such as early detection and response systems to
environmental risks;

the method of accepting environmental risks that cannot or
disadvantage or mitigate, for example, taking the risk of
environmental pollution related to the activity of the enterprise if the
costs of preventing or mitigating this risk are too high).

Significant attention when modeling a strategically oriented
system of accounting and analytical support for environmental safety
management should be paid to the construction of environmental
accounting and reporting. In the world practice, four main areas of
environmental accounting development are most commonly
considered:  financial accounting; management accounting
(accounting of production costs); accounting of natural capital;
environmental reporting. The allocation of an environmental
component in accounting is caused by a number of factors, namely:

— environmental accounting accounts of the enterprise should
reflect its attitude to the environment, as well as provide objective
information about the financial condition of the enterprise, since the
impact of environmental processes on the financial aspect is
practically not studied;

— the allocation of individual environmental indicators enables
users of different levels, including investors, to make informed
decisions on the capabilities of this enterprise and to determine their
investments in its infrastructure;

— visual reflection of the environmental factor greatly
facilitates the process of objective checking the enterprise;

— environmental measures are also the subject of management
accounting, so it is necessary to identify and redistribute
environmental costs in such a way that environmental products are
properly estimated and investment solutions are based on real costs
and benefits;
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— external users of environmental reporting (legislation,
investors, banks, public) and competition (in particular,
international) are increasingly stimulating reporting on the results of
environmental measures and their efficiency.

The main characteristics of environmental accounting based
on accounting engineering technology are:

— inability to function without the initial operator (accounting
balance);

— use of new cuts for qualification and grouping of facts of
economic life by using structured account plans;

— use of the system of initial and end accounting units (net
assets and net liabilities), as well as aggregated business operations
to reduce the complexity of accounting engineering procedures;

— mandatory use of information and computer technologies as
an organizational and technological basis for the implementation of
accounting engineering in practice;

— application of different types of estimates depending on the
needs of users of engineering reporting;

— use of engineering and hypothetical business operations,
which involves the expansion of the accounting subject in space
(external environment) and in time (future);

—formation of derivatives of balance reports of different types;

— orientation to the needs of strategic management and for
specific goals and requests of management staff¢’.

Considering that accounting policy is considered a
methodological basis of environmental accounting, which
determines the architecture of accounting data in the system of
accounting and analytical support of environmental safety
management, in the conditions of implementation of accounting
engineering

— to form sections on financial and management accounting;

167 Brukhansky R F. (2014) Analiz pidhodiv do pobudovi modelej buhgalterskogo
inzhiniringu [Analysis of approaches to the construction of models of accounting
engineering]. Bulletin of ZhDTU. Ne 3 (69). Pp. 27-33.

180



— use as accounting elements: megarihods, in particular the
national account system; components and sections of the balance
sheet; a group of separate balance sheet items or its individual
indicators; sections of the National Accounting Accounting Plan; a
set of specific indicators of sustainable development, determined by
the management of the enterprise; interactive methods of financial
calculations; balanced evaluation information; assessment of
intellectual capital; evaluative information of net liabilities and
capital; zero (introductory) and derivative balances, grouping of
derivatives of the balance sheet into the system of environmental
safety indicators.

The entry balance is carried out on the basis of aggregated
balances on the mega accounts and adjust them to "regulated”
operations (losses, damaged inventories, marriage, events after the
balance sheet date, low -value items, auditors, balancing and off -
balance sheet records that affect environmental protection) by
compiling corrective correspondence with a subsequent fair
assessment of balance sheet items. At this stage, the assessment
assumes that all property is subject to sale, and all obligations —
repayment.

Considering external and internal factors, the purpose of using
engineering technology, its tools can influence the processes of
efficient functioning and sustainable development, prevention of
environmental safety risks, identification of reserves, promote
reengineering of economic operations or processes, take into account
inflationary processes, predict the expediency procedures®,

Such construction generates information about the property
and capital of the enterprise at historical and fair (market) value,
which allows to objectively assess the real situation in the enterprise
and attract tools "units-economic™ (sectoral, entrepreneurial and
market analysis) to evaluate and monitor the achievement of targets.

168 Kashcheny N. B. (2021) Buhgalterskij inzhiniring v oblikovo-analitichnomu
zabezpechenni upravlinnya ekonomichnoyu aktivnistyu pidpriyemstv torgivli [Accounting
engineering in accounting and analytical support for the management of economic activity
of trade enterprises. Ukrainian Applied Economy Journal. Vol. 6. Ne 1. Pp. 330-336.
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environmental safety parameters. The above argues that the elements
of the accounting and analytical support system are in a tight
relationship and interaction and are modified under the influence of
various factors of the business environment. The productivity of
their interaction is determined by the technology of accounting
engineering, which is focused on generating quality accounting and
analytical information for management of environmental safety
through innovative technologies of data processing of Figure 2.
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Fig. 2 Reference model of strategically oriented system of
accounting and analytical support of environmental safety
management of the enterprise on the basis of accounting engineering

Source: developed on the basis'6®

169 Kashcheny N. B. (2021) Oblikovo-analitichne zabezpechennya upravlinnya
ekonomichnoyu aktivnistyu pidpriyemstv torgivli: teoriya, metodologiya, praktika :
monografiya. [Accounting and analytical support for the management of economic activity
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The model of strategically oriented system of accounting and
analytical support of environmental safety management contains
correlation between the environmental potential and evaluation of
the environmental efficiency of the enterprise and accounting
engineering tools, such as the technologies of structuring the
information space of management. This relationship allows you to
determine and substantiate the expediency of using accounting
engineering in achieving current or strategic goals, which shapes the
basis for increasing the importance of the accounting system in
identifying economic effects from management decisions made.

The proposed model, unlike the existing, in a single circuit of
the management information system through the synergy of the
interconnections of integral functional systems of environmental
accounting and controlling, combines the processes of data
introduction, their processing and transmission to interested persons,
which in the complex provides the formation of the necessary
accounting and analytical information for decision -making and
implementation of the concept of formation of a single information
space of environmental safety management of the enterprise.

The necessary prerequisites for implementation of the model
of strategically oriented system of accounting and analytical support
of environmental safety management are:

— availability of information systems and technologies of data
processing in the process of environmental accounting, taxation and
controlling;

— the possibility of integration of existing accounting-
analytical and control processes in a single circuit of the
management information system of the enterprise;

— development of effective accounting policy on conducting
basic economic operations on the results of environmental activities
of the enterprise, in particular in the part of production of

of trade enterprises: theory, methodology, practice: monograph]. Kharkiv. House
Ivanchenko 1S, 389 p-
URL: https://repo.btu.kharkov.ua/bitstream/123456789/33905/1/Mon_Kashchena_zabezp
echennya_21.pdf
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environmental products;

control over environmental accounting and analysis of the
environmental activity of the business entity using Dester analysis,
SWOT analysis and PEST analysis;

use of the latest methodological tools for evaluating the
environmental efficiency of the enterprise and its environmental
potential with the involvement of information and analytical systems
and technologies*™.

Environmental accounting information  systems are
responsible for the collection, storage and processing of accounting
and economic data used to make internal management decisions on
the environmental safety of the enterprise. In order to cover the
environmental accounting system of all relevant information based
on business entity transactions, it is necessary to link resources to
each other to enter information, to send information to the correct
addressee (another computer or user) for processing and, finally, a
party that requires processed data for management decisions,
formation of environmental reporting or controlling.

Usually data data consists of three main subsystems*’*:

— transaction processing system that supports daily business
operations;

— general system of environmental accounting and
environmental reporting;

— management reporting system.

The transaction processing system is responsible for
supporting daily business transactions that can be grouped into three
cycles: income cycle, cost cycle and transformational cycle. The

170 vasilyeva T., Samusevych Y., Babenko V., Bestuzheva S., Bondarenko S., Nesterenko
I. Environmental Taxation: Role in Promotion of the Pro-Environmental Behaviour.
WSEAS Transactions on Business and Economicsthis link is
disabled. 2023. Vol. 20. P. 410-427. DOI: 10.37394/23207.2023.20.37

171 Nesterenko 1.V. (2023) Buhgalterskij inzhiniring yak metod pobudovi ekologo-
oriyentovanoyi sistemi obliku [Accounting engineering as a method of building an
ecological-oriented accounting system]. Financial-Credit and Accounting and Analytical
Support for Post-War Recovery of the Ukrainian Economy: Proceedings of the International
Scientific and Practical Conference, October 5-6, pp. 296-299.
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second component - the general system of environmental accounting
and environmental reporting and controlling, should be considered
as two closely related systems, one of which is devoted to the
generalization of transactional cycle operations, and the other — their
measurement and disclosure in the state reporting, usually in the
state of resources, as a rule in the form of financial or tax reporting,
which is mostly for external users. The management reporting
system usually offers the formation of information resources of
environmental safety management and contains the information
necessary for making operational management decisions, such as the
development and production of new environmental products, budget
planning of environmental activities, forecasting, etc.

Digital transformation is an important trend that has
considerable potential for positive changes and allows you to
optimize and harmonize the accounting processes of the enterprise,
frees resources for their development. Digital transformation
evaluation proves that modern economic science is departing from
this established look, using a more modular approach and
considering information systems as a domain, where new
technologies, such as intellectual business analysis systems
(Business Intelligence Bi) or BSC-BSC), play an increasingly
important role 12,

Using digital technologies, it is possible to analyze large
amounts of data, to obtain new knowledge about the activity of the
enterprise, taking into account the economic dimension, to make
more sound management decisions in order to: reduce environmental
impact; ensuring compliance with the requirements of the
legislation; improving the reputation of the enterprise; reduction of
costs. Therefore, in order to ensure a high level of quality of
information for environmental management, a strategically oriented
system of accounting and analytical support of the enterprise must

172 Kashchena N, Nesterenko I. Digitalization of the innovative development
management information service of the enterprise. Mechanisms for ensuring innovative
development of entrepreneurship. Monograph. Tallinn: Teadmus OU, 2022. P. 238-254.
https://repo.btu.kharkov.ua//handle/123456789/31559
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contain digital solutions for digital support of such elements as:
environmental safety policy; risk management plans; procedures and
instructions; monitoring and control.

In order to provide useful information to make correct
decisions and increase their effectiveness, the accounting
information system should be characterized by the following: high
level of accuracy and timeliness of data, corresponding and
synchronized information with decision -making, simplified and
understandable information, sufficient flexibility for changes and
development of environmental potential of the enterprise. However,
in the traditional architecture of the information system of
accounting, there is still no block that will be responsible for the
formation of information on environmental safety and contribution
of the enterprise to achieve sustainable development goals in the
environmental sphere. Therefore, the answer to the economic and
ecological challenges of today is the introduction of digital solutions
of environmental accounting, monitoring, analysis and control.

The breadth of the range of modern information technologies
allows you to supplement and integrate the latest digital solutions
and tools in the landscape of environmental accounting information
systems. An important task is to optimize and find the
correspondence of modern information technologies to business
processes of the enterprise.

According to the degree of digitalization, accounting tools can
be divided into hand tools that do not use information technologies
and digital tools based on the implementation of information
technologies for automation of processes of accounting and analysis
of environmental protection costs. The latter include accounting
software that automate the main accounting tasks, such as data entry,
accounts, reporting and analysis. Software also allows you to
analyze large amounts of data to gain new knowledge of the
environmental activity of the enterprise and intellectual systems
based on artificial intelligence to automate tasks, such as fraud,
demand forecasting and inventory management. The use of cloud
computing allows businesses to access the software and data through
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the Internet (for example, cloud software can be used to manage
emissions tracking systems or to manage waste management
systems). Cloud calculations can be an effective tool for managing
environmental safety to improve environmental impact!’3,

The complexity and importance of ensuring the achievement
of sustainable development goals by the ecological component
requires the determination of the prospects for their solution in terms
of identifying the most important current trends and problems of
environmental accounting and controlling, respectively related to
technological approaches that should give adequate answers to
globalization environmental challenges (Fig. 3).

The task of Technological solutions
digitalization
7 —
——
KEnvironmental accounting; \ KCIoud technologies; \

« Strategic analysis; » Spatial scanning;
 Environmental reporting; » Mobile
« Forecasting; devices;
* Business analytics; » Web services;
* Environmental * Business process
management; management;
 Benchmarking; « Computer audit;
« Environmental audit; « Application architecture;
+ Controlling; * Big data;

&Ecological marketing / KData Science /

Fig. 3 Diazhital-services of environmental safety of the
enterprise

Source: Author's development

173 Chumak 0.V. (2019) Ekonomichna dijaljnistj pidpryjemstv: sutnistj, konceptualjna
paradyghma, reghuljuvannja [Economic activity of enterprises: essence, conceptual
paradigm, regulation]. Economic discourse. Vol. 2, pp. 104-112.
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The specificity of the digital services of environmental safety
at enterprises is that most of the accounting information is formed
and partially processed by engineering, technical and auxiliary
services, which maintain operational accounting at the production
and places of actual provision of a complex of services, which
creates additional threats to the integrity of information.

At the stage of documentation of the process of production of
eco -products and the provision of eco -services of business entities,
controlling should ensure the information security of the enterprise
by analyzing information risk indicators. In order to carry out
internal inspections of environmental activities of enterprises, it is
advisable to use such technical support configurations as multi -user
workstations, local computer networks, centralized data warehouses
and virtual workstations.

The next stage of designing a digital environmental safety
system is the choice of software. When making this choice, a
potential user needs to compare a large number of non -identical
characteristics of computer programs and their capabilities.
Therefore, the development of formalized techniques for comparing
different packages of application programs, which allow to reduce
the subjective factor in conducting independent examination, is of
great applied importance for the design of a multifunctional digital
information  ecological-oriented  accounting  system.  The
coordination and effectiveness of this mechanism is determined by
the chosen technology of the digitalization of economic activity of
the enterprise and accounting-analytical and control processes,
which allows to integrate and optimize information flows when
solving functional problems -analytical data for management of
environmental safety, tools and levers of managerial influence,
which in a single complex provides the possibility of effective info
communication interaction of the object and the subject of
accounting and analytical support at all levels of management.

With the rise of innovative movement in the economy, one of
the priority areas of development is the use of artificial intelligence.
It is the analysis and monitoring systems that use these algorithms
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that make it possible to effectively predict the possible consequences
of the enterprise's decisions and actions on the environment, as well
as to identify potential environmental risks in a timely manner. Such
innovative risk analysis approaches allow the enterprise to more
effectively identify, evaluate and manage environmental risks, and
the use of software systems for automatic collection and processing
of data on the impact of the enterprise on the environment simplifies
the accounting of emissions, the use of resources and the
determination of other environmentally important indicators®’.

Management of environmental safety and sustainable
development is not possible without the formation of electronic
reporting for the collection, analysis and reporting on the impact of
the enterprise on the environment and measures that contribute to
sustainability. The introduction of digital platforms for sharing data
and information on environmental impact allows to provide
accessibility and exchange of data between interested parties, and
the use of blockchain technology to confirm the authenticity and
transparency of environmentally oriented information, directly
affects the consistency of documentation and reporting. The use of
digital analytical tools to ensure the management of environmental
safety of the enterprise, such as various software and methods,
optimizes all business processes. Yes, the software of the monitoring
and reporting system allows you to collect emissions, use resources,
water, energy and form reports in compliance with environmental
standards.

Big Data Analytics tools accelerate the processing of large
volumes of data in time to make management decisions related to the
environment. Geoinformation systems (GIS) make it possible to
visualize environmental data on map to localize threats, and
modeling and forecasting tools by presenting the effects of actions
on the environment, avoid problems and reduce environmental risks.
At the same time, it is the interactive reporting platforms that provide

174 Blockchain and accounting. Nexia DK. 2017. URL.: https://nexia.dk.ua/blokchein-
ibukhhalterskyi-oblik/.
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access to accounting and analytical information on environmental
safety.

The use of cloud technologies in the management of
environmental safety of the enterprise can be very useful and
effective due to a number of opportunities, such as: storage of large
volumes of environmental data; access to data and tools for
environmental monitoring from anywhere in the world (working
together and fast information exchange); scalating data processing
capacities depending on needs that can be useful in processing a
large amount of data in environmental research and monitoring*”.
Cloud technologies allow: reduce the cost of equipment and support
of IT infrastructure, as well as provide a high level of protection and
backup of the credentials; optimize the use of resources and reduce
the negative impact on the environment; improve environmental
safety management processes; Ensure that the completeness and
integrity of the generated accounting information is maintained.

Effective management of environmental safety of the
enterprise is impossible without awareness and increasing the level
of interest of business entities in solving environmental issues.
Therefore, the use of advanced reality and virtual reality technology
allow you to feel the danger and extent of environmental problems.
Thus, AR and VR creates an immersion learning environment for
employees with real environmental impact, and helps to improve the
use of resources. VR also allows you to create interactive models of
environmental systems for the study of the impact of certain
environmental actions. AR visualizes pollution data, energy
resources and other environmental performance on site that is a basis
for implementing the Enterprise Environmental Security
Management Strategy®’s.

Thus, the use of the concept and tools of accounting

175 Markova O.M. (2015) Hmarni tehnologiyi navchannya: vitoki. [Cloud learning
technologies: origins]. Information Technologies and Teaching Means. Ne 2 (46). Pp. 29—
44. URL: http://journal.iitta.gov.ua

176 | T-Enterprise. Virtual reality (VR). URL: https://www.it.ua/ru/articles/virtualnaja-
realnost-vr-luchshie-praktiki
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engineering in accounting and analytical security management
allows businesses to implement new accounting and reporting
methods that meet the requirements of modern business processes
and users of accounting information. This approach helps to improve
the efficiency of enterprise environmental management, reduce the
costs of environmental protection, and increase the economic
efficiency of environmental protection measures. It should be noted
that the innovative transformations of the accounting and analytical
management system involve the introduction of new technologies,
approaches and methods in the analysis, collection and interpretation
of financial and economic information.

In modern conditions of rapid scientific and technical
development and large flow of information, an effective system of
accounting and analytical support of management of ecological
safety of the enterprise should combine the latest tools and methods
for collecting, processing, analyzing data related to the impact of the
enterprise on the environment and providing environmental safety.
The introduction of artificial intelligence, machine learning,
analytics of large data and other innovative technologies for the
analysis and promotion of collection processes, interpretation of
environmental data and environmental safety of the enterprise
requires the transformation of the system of accounting and
analytical support for the management of environmental security of
the enterprise. The use of cloud technologies, blockchain for
transparency, expanded reality and virtual reality in the activities of
enterprises is a requirement of today, which helps to improve the
methodology of measuring influence on ecology, improves
environmental practices and interaction with the environment. It is
innovative approaches that allow you to adapt to changes, respond
quickly to new requirements and conditions of the market, contribute
to the more accurate and effective management of financial activity
and environmental safety of the enterprise, through the digitalization
of business processes, improvement of communication and
cooperation, creation of flexible management systems, use of
analytical models and prognostic tools for building enterprise
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development strategies.

The prospect of further research is the development of the
components of the system of accounting and analytical support for
the management of environmental safety means of Digitalization and
the tools of accounting engineering with a focus on adaptation of
environmental financial accounting to the needs of strategic
management. In particular, the development of a strategic structured
plan of accounts, justification of directions of corrective records,
formation of a set of strategic and engineering accounting,
development of a strategic derivative of the balance sheet, as well as
methods of analysis and interpretation of the obtained strategic
accounting indicators of environmental safety.

3.2. HHudpogi innoBauii Ta e¢peKTUBHII KOHTPOJIb B cepi
myOaivHuX 3aKyniBeJib: BU3HAYCHHSA LIAXIiB a0
TPAHCHAPEHTHOCTI i e()eKTUBHOCTI

VY cydyacHOMY CBIiTi, KOJIHM LIH(POBI TEXHOJIOTT TPOHUKAIOTH Y
BCl chepu CYCHIIBHOTO >KUTTS, MOHATTS UU(PPOBUX IHHOBAIlN B
nyOJIYHUX 3aKyMIBISAX CTae Bce OUIbII akTyadbHUM. CyTTeBuit
BIUIMB Ha Hame PO3yMIHHS Ta MiAXiJ 10 KOHTPOI B cdepi
nyOoNiYHMX  3aKymliBeldb MAalOTh LHU(QPOBI IHCTPYMEHTH, Ki
BIJIKpHMBAIOTh HOB1 MOKJIMBOCTI Ta TPAaHCPOPMYIOTh IIPOLECH Yy 11
cepi.

B enoxy mudposoi TpaHchopmariii mpiopuTeToM MyOIiaHUX
3aKymniBeslb € 3a0e3NedyeHHs Jep>KaBHUMHM OpraHamMu OiIbIIoOro
06CsTy Ta BHIIOT AKOCTi MyONiYHNX eTeKTPOHHNX TOCTyT ',

InHoBamii B MyOMIYHMX  3aKyMIBISX  PO3IIUPIOIOTH
MOJKJIMBOCTI y BHSBJIEHHI KOpPYMIl Ta HEYECHUX YToA 4Yepes
BUKOPHCTAHHS UPPOBUX IHCTPYMEHTIB, 3a0e3meuyoTh
KOHKYPEHLII0 Ta ONTHUMaJlbHE BUKOPUCTAHHS IMYOJIYHUX KOUITIB.

7 Tkauenko H. B. Enextponmi mwybniumi 3axymiBmi: gocsinm kpaim €C Ta
BIIPOBAKEHHS B YKpaiHi. Akmyanvui npobaemu exonomixu. 2016. Bum. 184. C. 471-477.
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