OBJIIK I OTTIOJATKYBAHHA

VIIK 657.471 https://doi.org/10.33763 /npndfi2023.01.109

Inna Herasymovych

Dr. Sc. (Economics), Associate Professor, Kyiv National Economic University named after Vadym Hetman,
Kyiv, Ukraine, afconsul.ua@gmail.com

ORCID ID: https://orcid.org/0000-0001-8139-1629

Iryna Kryshtopa

Dr. Sc. (Economics), Professor, Kyiv National Economic University named after Vadym Hetman, Kyiv, Ukraine,
ikryshtopa@kneu.edu.ua

ORCID ID: http://orcid.org/0000-0003-1537-4841

Olha Fedorchenko

Ph. D. (Economics), Associate Professor, Kyiv National Economic University named after Vadym Hetman,
Kyiv, Ukraine, o_fedorchenko@ukr.net

ORCID ID: https://orcid.org/0000-0002-9605-0947

METHODOLOGICAL BASICS OF ACCOUNTING ENGINEERING FOR
UKRAINIAN ENTERPRISES

Abstract. Aggressiveness of modern business environment highlights the problem
of substantiation of theoretical, organizational and methodological principles of
accounting engineering, as accounting and analytical support for the economic
security system of domestic enterprises. Purpose. The research is aimed at the
development of stages of improvement of methodological approaches to the
application of the latest economic mechanism — the practical implementation of
accounting engineering into activity of Ukrainian enterprises. Methods. Methods
used in the article are based on the dialectic of cognition, which allows to assess
the effectiveness of accounting and analytical support for modern enterprise
management. In particular, the following methods were used.: scientific abstraction,
synthesis, induction and deduction, modeling, tabular method, as well as methods
of logic. Results. The obtained results are presented by the methods of accounting
engineering for accounting and analytical data support by means of formation
of complex accounting objects: 1) in the field of production — as combination of
procedural budgeting, normative method of accounting, procedural operational
and cost analysis of deviations with reflection in the daily register of accounting
“Report on fulfilment of budgets by business processes of responsibility centers’ in
order to ensure operational regulation of production consumption of material and
labor resources and funds; 2) in the financial field — by daily grouping of cash and
financial flows by types of business processes on risk, liquidity and solvency in other
separate monitoring registers — “Derivative balance sheets’ in order to establish
current and future level of net assets and net liabilities, as indicators of the level
of risk activity of enterprises. Also, the research substantiates practical aspects of
the methodology of accounting engineering as a new direction of accounting and
analytical support for management and control of the enterprise with a specific
focus on business processes involving in-depth objects of accounting.
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METOAWYHI OCHOBU BYXTAJITEPCBKOTI'O IHHKUHIPUHTY
JJIA YKPAIHCBKUX ITIAIIPUEMCTB

AHoranist. Y cy4acHux yMoBax 20cno0aprBaHHs, U0 XApaKmepusymbcs 3a.20-
CIMPEeHHSM KOHKYPEHUil, d MAaKoy MiHAUBICHIIO 1L depecuBHicmio bizHec-cepedoBi-
wia, BUHUKAE HA2AAbHA Nompeba B po3po0ieHHI HOBUX Ni0X00iB 00 00AIKOBO-AHA-
AlmMu4Ho020 3abe3neHeHHs NPULHAMMS YAPABAIHCOKUX PIULeHb HA BIMYUSHIHUX
nionpuemcmaax. OOHUM i3 HANPSMIB ii BUPIUEHHS € BUKOPUCIMAHHSA byxeaimep-
CbKO20 IHMUHIpUHEY. 3 02A50Y Ha BUKAGOEHE, d MAKOW IPYHIMYIHUUC Hd Pe3yAb-
mamax npoBedeHo20 OOCAIOWEHHS, Y CHIAMMI 3aNpONoHOBAHO HOBL MemOOUHHI
1i0x00u 00 00AIK0BO-AHAAIMUHHO20 3a0e31e4eHHs YNPABAIHHS bi3Hec-npoyecamu
Ha nionpuemcmsax Ykpainu. Haoaui npono3uyii darnmp MOMAUBICMb nepemso-
pumuy 6yxearmepcoKuii 00AIK i3 (ikcamopa 20cnodapcvko-phiHaAHCOBUX ONePaliii
Ha e(peKMUBHULL MEXAHI3M YNPABAIHHS CY4ACHUM CYO EKIOM 20CHO0APIOBAHHAL

KAaw4yoBi caoBa: ekoHOMiuHa Oesreka, bi3Hec-TpoLiect, OyXraATepCcbKui
iHXXUHIPUHT, iHCTPYMeHTU OYXraATepCbKOro iHXUHIPUHTIY, OlepaTruBHI 00-
AIKOBI pericTpu, UUCTi aKTUBYU i UUCTi TACUBU.

Taba. 3. Air. 35.

Instability and aggressiveness of modern business-environment cause an urgent
need for a significant reorientation of management and control objects to business
processes. In turn, business processes, from the point of view of scholars in the
field of accounting, are a complex object of information, which combines: in the
production sphere — process budgeting, normative method of accounting, opera-
tional and cost analysis of deviations, and in financial sphere — the impact of various
risk factors on cash flows. This has led to the development of the latest method of
accounting and analytical support for the management of a functioning enterprise
(including ensuring its economic security) — accounting engineering. It is based on
an engineering approach to modeling, design, development and integration into a
single complex of accounting system of various economic instruments.

General theoretical and methodological principles of accounting enginee-
ring have been studied in a number of scientific works of foreign scholars such
as D. F. Marshal, Vipul K. Basal [1], M. Hammer, D. Champy [2], H. ]J. Harrington
(3], A. A. Thompson, A. ]. Strickland [4], C. Redhead, C. Hughes [5], K. Drury [6],
J. D. Finnerty [7], V. M. A. Akhtar [8], C. Hongren, J. Foster [9], B. Andersen [10],
H. Bredrup [11], A. Rolstadas [12], ]. Peppard, P. Rowland [13], R. G. Anthony [14],
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E. J. Kane [15], G. Dufey [16], FE. S. Mishkin [17], T. Kim [18], P. F. Druker [19],
D. W. Edwards [20], P. Per-Gaute [21].

N. Horodyska [22] carried out the generalization and review of concepts of
engineering, systematized and explored points of view of various economists. Some
domestic scholars in their works have considered accounting engineering as an
accounting technology, in particular R. Brukhansky [23], I. Herasymovych [24],
I. Zamula, M. Prodanchuk, T. Kovalchuk, A. Myhalkiv, K. Simakov [25], V. Ma-
karovych, O. Sydorchuk [26], I. Nahorna, O. Chumak [27], I. Yukhymenko-Nazaruk
[28]. In their works these economists disclosed the essence and meaning of accoun-
ting engineering, investigated and learned retrospectives of its development, des-
cribed basics of mechanism of functioning and tools of accounting engineering.
Their works are also focused on the possibilities of accounting engineering in the
context of management decisions.

Scientific work by M. Shumeiko, E. Kuznetsova, I. Tkach [29] investigates and
generalizes main basics of functioning of accounting engineering and proposes
engineering theory of accounting with own subject and objects. In addition, these
economists have proposed an engineering method of accounting.

Some issues that touch upon reporting in frames of certain elements of accoun-
ting engineering were disclosed in the work by A. Kukoba [30] and L. Kindratska [31].

Currently there is no method of accounting engineering in Ukraine, which is
adapted to peculiarities of market relations in Ukrainian enterprises. Only some
of domestic authors, namely S. Holov and V. Iefimenko [32], I. Kryshtopa [33],
S. Lehenchuk [34], V. Zhuk [35] made an attempt to cover general approaches to
such problem, however in methodological, and, thus, in organizational terms, it is
not resolved.

The purpose of this research is to develop the way of improvement of metho-
dological approaches to application of the latest economic mechanism — the practi-
cal introduction of accounting engineering into activities of Ukrainian enterprises.

The research hypothesis of the study provides that an important aspect of the
enterprise’s economic security is the development of methods of accounting enginee-
ring for accounting and analytical data through the formation of complex objects of
accounting in the field of production (as an organic combination — process budgeting,
regulatory accounting method, process operational cost analysis deviations reflected
in the daily register of accounting in order to ensure the operational regulation of
production consumption of material and labor resources and cash) and in the finan-
cial sector (by means of daily grouping of cash and financial flows by type of business
processes on risk, liquidity, solvency and other separate monitoring registers of ac-
counting for establishing current and future level of provision of the enterprise with
net assets and net liabilities as indicators of the level of risk activity of enterprises).

A new stage of the scientific and technological revolution, which has been
started in late 1980s, the deepening of globalization of the economy, and fierce
competition have led to the need for fundamental change of priorities of manage-
ment and control: in production sphere — to technological processes that consume
resources in cost items that only summarize them, and in financial activities — for
continuous business processes in which risks arise, reserves are created, liquidity,
solvency, etc. are determined.
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Fundamentally new mechanisms and accounting tools based on the engineering
approach to their formation are needed in order to provide information to the busi-
ness process management system.

From the time of Luca Paccioli until the beginning of the last century, eight tra-
ditional elements of the method were used in the accounting system: accounts and
double entry, balance and reporting, documentation and inventory, estimation and
calculation, which by the end of the last century began to be filled with engineering
content. In particular:

— appearance of aggregate (complex) mega-accounts and aggregate integrated
correspondence of accounts, use of market and fair valuation, electronic
document management and reporting, development of the latest accounting
registers and control methods, namely: daily Report on fulfilment of budgets
by business processes of “responsibility centers” in the production sector and
“Derivative balance sheets’, which do not only show the real situation in terms
of risks, reserves, liquidity and solvency, but also forecast their level based on
future hypothetical processes;

— multidimensional application, in the management of economic processes of
algorithms, matrices, models, derivative balance sheets, time and space factors
of quadruple and sixfold records, aggregate accounting correspondence,
indicators of net assets and net liabilities (according to market and fair value
assessment) in the work of the enterprise.

Such directions of accounting development have led to the formation of its en-
gineering system, which is typical for the current century and aimed at ensuring
effective management of objects and processes at the business process level with
the use of engineering aggregate mega-accounts built into computer programs of
management accounting and strategic accounting.

Thus, accounting engineering is a set of developed new methods, techniques
and schemes, as well as accounting records that ensure the implementation of new
projects and transformations. In other words, this is a new accounting mechanism
that uses all its tools to manage economic processes as an object of accounting.

Such methodological innovations, in accordance with the economic real-
ities of the current century in accounting engineering, developed in countries
with highly developed market economies, are the basis for their application in
Ukrainian enterprises, where its feasibility depends mainly on the simplicity of
its methodology.

Considering foreign practice and experience gained by some domestic enter-
prises, we have taken into account this factor and offer a fairly simplified (compared
to foreign counterparts) methodology of accounting engineering, which provides
full information about business processes for operational control and management
regulatory and preventive measures, both in the production and in the financial
sphere of the functioning Ukrainian enterprise.

During the study it was found that the most typical business processes of main
production shops as “centers of responsibility” are: in the food industry — “Recei-

» o« ” o«

ving raw materials’, “Washing raw materials’, “Mechanical grinding and pressing’,

» o« » o o« » o«

“Cooking’, “Packaging”, “Labeling’; “Packaging in sales containers”; in mechanical
engineering, instrument making and furniture manufacturing — “Debugging equip-
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», « ”, «

ment”; “Procurement (supply) of raw materials”; “Production transformation (con-
sumption) of resources”; “Installation of products”

Necessary and obligatory condition is budgeting of business processes by “cen-
ters of responsibility” for the production of relevant products, without which man-
agement of business processes is impossible.

Each, separately taken, technological business process is a separate complex
object of accounting, which combines: in the production sphere — budgeting tools,
regulatory accounting methods (“standard cost” or “direct cost”), process operating
cost analysis of deviation indicators. This allows to create a comprehensive mecha-
nism for combining (engineering approach) of mentioned tools, which is presented
in an expanded and in-depth form as “Report on fulfilment of budgets by business
processes of responsibility centers” on the level of use of material, labor and finan-
cial resources in the process of manufacturing of various types of products in the
shops of the main production of industrial production. It was tested on the example
of PJSC “Bila Tserkva Cannery” in Kyiv region (Table 1).

This report both provides management with information on the level of budget
execution by type of product and specifies the role and impact of each of the busi-
ness processes for quick regulation the level of costs that shape these budgets. And
this is achieved even at the level of usual computer software of 1C type and creates
conditions for affordable usage of accounting engineering techniques at Ukrainian
enterprises.

An effective method of internal control over technological costs in business pro-
cesses of industrial enterprises is the use of methodology of their operational and
cost analysis. It works by means of structuring the costs of technological redistribu-
tions as business processes, and comparing cost options for different types of tech-
nologies used, and thus establishing the level of cost-effectiveness of the respective
types of technologies (Table 2).

Data in Table 2 show the effectiveness of the methodology of operational and cost
analysis of technological business processes, as one of the tools of accounting engi-
neering, as when comparing different production technologies, it is possible to choose
the most economical one. The methodology is of practical importance as a direction
of in-depth control over business processes, but not only of “centers of responsibility”.

Through the transfer pricing mechanism, it is possible to determine the contri-
bution of each “center” to the results of the enterprise as a whole, as well as other
structural units related to its activities.

It is carried out with the help of appropriate methodology of accounting engi-
neering, which takes into account and groups, according to complex accounting
objects, different types of cash flows, where the swift information elements are:

1) identification and classification of business management processes as

“centers of accounting for financial situations’,

2) aggregated mega-accounts and aggregated correspondence of accounts on

the principle of double entry,

3) accounting registers — daily monitoring transformation “Derivative balance

sheets’,

4) net assets as indicators of the level of risk in the enterprise, defined in the

monitoring, transformation derivative balance sheets.
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The most important tools here are “Derivative balance sheets” and the work plan
of mega-accounts. Mega-accounts are essentially a consolidation of accounts by
sections of the current Ukrainian balance sheet, based on their economic content:
“Non-current assets’, “Current assets” (if necessary, in more details: “Inventories’,
“Production costs’, “Finished products and goods’; “Cash’, “Buyers and debtors”),
“Equity’, “Ensuring subsequent costs and payments’, “Long-term liabilities”, “Short-
term liabilities” The objects of accounting here are separate “Centers for accounting
of financial situations” on risks, reserves, solvency, etc.

The mechanism of accounting engineering is presented in the monitoring “De-
rivative balance sheets’, which includes four groups of operations:

1) operations on adjustment the historical value of assets to market (fair) value;

2) operations on hedging (protection) against adjusted balance sheet risks;

3) operations on current and expected risks;

4) calculating the amounts of net assets and net liabilities, after recording into
accounting system of each group of transactions and obtaining information
on their actual level, as well as taking into account transactions from possible
expected future sales of non-current and current assets and repayment of
long-term and short-term liabilities — in order to calculate amounts of net
assets and net liabilities as indicators of the level of actual and projected
risky financial activity of the enterprise.

Such methodological approaches, which were implemented in practice, have
been tested on the basis of risk hedging operations based on the materials of the
PJSC “Bila Tserkva Cannery” and include two main stages.

At the first stage, these transactions are reflected in the relevant accounting reg-
ister, which reveals the direction of financial flows that are associated with the as-
sessment of their risk.

At the second stage, transactions are reflected in the monitoring “Derivative
balance sheet’, which determines and analyzes the amount of net assets and net
liabilities for the possibility of their resistance to real risks.

The data (Table 3), obtained on the basis of the mechanisms and tools of ac-
counting engineering described above, indicate the true level of both actual (cur-
rent) and forecast (strategic) activities of the enterprise with risks, which cannot be
provided by the current methodology by means of using the method of coefficients
based on the results of the monthly balance.

In particular, according to historical estimates, the amount of net assets is
UAH 9,244 thousand, and taking into account the market assessment and existing
risks only UAH 8,691 thousand or UAH 553 thousand (9.5%) less. This determines
the level of safety margin: respectively, not 21.0%, but in reality — 19.7%, and indi-
cates the fact of a negative trend in the growth of risky work of the enterprise.

The practical application of the above-mentioned methodological approaches
has also been tested at enterprises of other types of economic activity, namely the
Kyiv Machine-Building Plant “Kvazar” and a number of enterprises of the food in-
dustry. The results testify their high factual reliability, and hence expediency.

The latest stage of the scientific and technological revolution, which has started
during late 80's of the twentieth century, caused a fundamental change in priorities
of management and control from cost items to business processes that shape it in

116 Haykosi npaui HJI®I « 2023 « Ne 1 (102)



OBJIIK I OTTIOJATKYBAHHA

166 |1STPF | 809%€ (614 16C6 CESTY 9191 SYSLI JUNOJDE 0Jul SUD[E} dUE[RY
0ST(9 ST1(9 6e(9 | suonerado ajqergoxd A[enualod -9
</ suonjerado
00T(S S/(s se (e Lyt a1qeyordun Areryusiod °g
suonviado Ays1y
w6 |10TFF | 809%E (4:14 TvC6 S6vCY 9091 aoue[eq padgpay
Kuedwod
44 4t 9OURINSUI 3} 0} JOJSURI) NS F
9DUBPIOAR Y[SII SB S10)qaP
s(e s(e Peq WOIJ UOId3[[00 3Ga(] '€
9AIDSII B 9JBIID
01 (T 01 (T 03 pau1oj st 3yoad pue anuaAal
UT 9SBIOUT UB “YSI1 JuaAdxd 07, °g
9OURINSUI-J[3S
Se SYSLI pajoadxa a) 10J pajeaId
oI oI ST 9AJ9$9I ddURINSUT UR “joid Jo
uone}dadxa jo asuadxa a3 IV ' T
suoviado paspar]
¥¥e6 | 960vF | T09%E 05L Y6 06vCy 9091 doueeq A1030nposju]
ung Npa1d | NGed | WpaID | NG | WPAID) | NG | WpaID | NG | APaI) | NqQRT
s)osse
SOTIIqRT] SonIIqeRT] Sjesse
SE)
N | soueeg wo-0ys wie)-Su0T fymbg SJ9SSE JUIIINY) JUaLIN-UON $JUN0d® RSN
SLINNODDV — VDIN
(puesnoy) ‘HvN ur) 810¢ ‘€T 12quidaydag uo Aep ay yo pua ay) je  L1ouue) eANIIS], [ig,, DS[d JO
£A31ATIOR YSLI JO SIOJEDIPUI SB S}ISSE JoU U0 ,310dIY 199YS ddUe[Ry IAIIRALII(],, UOTJRULIOJSURL], SULIOJTUOTA
€ °2[qeL

117

Haykosi npaui HA®I « 2023 « Ne 1 (102)



OBJIK 1 OITOJATKYBAHHA

'stoyne oy Aq padojara(g

SANIIQeT] JO
1698 | 1698 1698 1698 juowiedar pue $3aSSe JO UOIIRZI[edl
[[J 3Y3 JO I[NSAI B SB S19SS. 19N
S]JosSe JuaLInd ﬁﬁm Jua.1Ind
809%€(0T 809%€(0T -uou Jo asuadxa aY) Je SaNIIqer]
W193-310Ys Jo Juawikeday ‘0T
SJosse Jualind ﬁCm Jua.1aInd
76 tse(6 -uou Jo asuadxa aY) Je saNIIqer]
w1a3-3uof Jo Juswkeday 6
aN[eA [BOLIOISTY ITaY]) 18
mmmN.wAw mmmNﬁﬁw S]}oSSe Jualind .wo :ODmN:wwu :5& ‘8
]S0D ﬁau_uoumﬁﬂ Je Sjosse
OO@Q. ©ﬂo:h ©~©ZB Jua.zmd-uou .wo :oBmNﬁwwu :Sm ‘L
suoyviado 21321438 pup 1802210
wng | wpard | WPQ | WD | NPa | wpad | npa | wperd | npa | wpad | nepea
$1osse
SAMIIqe] sanIIqer| syosse
9
BN aouefeq w8310y EumulmCOA \ﬁ_svm S}osSe Juariny) JUBLIND-UON $SJUNOJOR mmmz
SLNNODDV — VOIN
€ 219v1 fo pug

Haykosi npaui HJI®I « 2023 « Ne 1 (102)

118



OBJIIK I OTTIOJATKYBAHHA

the manufacturing sphere, and the ratio of financial condition on the monthly bal-
ance — for continuous management of business processes from cash flows every day,
which cause risks, form reserves, determine liquidity and solvency. In turn, they
necessitated the latest accounting and analytical support — accounting engineering,
which focuses on engineering approaches to modeling, designing and developing
up-to-date accounting mechanisms and tools. The result of the conducted research
is the development of new methodological foundations on construction of complex
accounting facilities — business processes, which combine in certain operational ac-
counting registers: in manufacturing sector — process budgeting of material and la-
bor costs, regulatory methods of accounting for their real level, and operational and
value analysis of deviations, and in financial — reflection of operations on aggregate
mega-accounts in terms of valuation options, calculation of amounts of net assets
and net liabilities, as the main indicators of risk in the enterprise at any time, which
is fundamental from the standpoint of preservation and development of business.

The use of these methodological approaches to accounting and analytical sup-
port of business process management at Ukrainian enterprises, transforms accoun-
ting from a fixer of economic and financial transactions to a mechanism for mana-
ging a modern enterprise.
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