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AHHOTaNus

JlanHas pa®oTa HarpaBjieHa Ha OLIEHKY U WIACHTU(DUKALMIO SKOHOMHUYECKUX PUCKOB Ha
IPOMBIIUIEHHOM MPEANPUATUU € YYETOM ONTHUMAJIBHOCTH pPECcypcopacrpeieHus,
o0ecreynBarollee yCTOHUUBOCTh OM3Hec-miporieccoB. OLEeHKa MPOBOANUIIACH Ha TPUMEpPE
AO «benropoackuil xjnagokoMOMHAT». ABTOpPCKas METOJMKA MO3BOJISET ONpPEAEIUTh
Ka4eCTBEHHYI0 XapaKTEePUCTHUKY PpECypcoB Ul KIIOUEBBIX OH3HEC-TIPOLIECCOB
OPENNpPUATHS. U BBIIEIUTh HAINpaBICHUS UX onTUMU3auMu. OCHOBHas LEJb JTAHHOTO
UCCIICIOBAaHMS  3aKJIIOYaeTCss B  KOJMYECTBCHHOM OLEHKEe, WJICHTU(UKAIUK U
MOJICIIMPOBAHIH PUCKOBBIX CHUTYAIUH C B0 OTIpeiesieHus (PUHAHCOBOTO BO3/ICHCTBHS
U BEPOATHOCTH INPOSBICHMS Kaxaoro tuma pucka. lIposen eHHoe wnccienoBaHue
JEMOHCTPUPYET HEyCTOMYUBOCTh OM3HEC-TIPOLIECCOB HAa MTPOMBIIIJIEHHOM NPEAIPUSITUH,
YTO BBI3BIBAET pPsA PUCKOBBIX COObITHH. MneHTHduKkanus pUCKOB U OIEHKA HX
BEPOATHOCTH MO3BOJIMJIA TIOCTPOUTH KapThl KOPPEIMPOBAHHBIX PUCKOB I KAXJI0TO U3
BBIJICJIEHHBIX OM3HEC-TIPOLIECCOB U BBIJIETUTH IPHOPUTETHBIE PUCKH, KOTOPBIE SBIISIOTCS
KIIFOYEBBIMU NPUYMHAMHU WM «UEHTPAJbHBIMU y3J1aMW», T. €. BIUSIOUMMH Ha Ipyrue
TUIIBl PUCKOB. BaXXHO NOJYEPKHYTh, UTO B pE3yJbTAaTe€ TAaKOTO MOAXOAA YIPABIECHUE
pHCKaMH OCHOBBIBA€TCSl Ha YIPABJICHUU pecypcaMu Ul MOAJIEPKKU OU3HEec-Ipolecca,
YTO MOMOTraeT MPUHUMAaTh 0ojiee 0OOOCHOBAaHHBIE M CTPATErMUECKUE PEIICHUS B PUCK-
MEHEPKMEHTE Ha IPOMBIIIJIEHHOM IIPENPHUITHH.
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Abstract

This study aims to assess and identify economic risks at an industrial enterprise taking
into account the optimal allocation of resources to ensure the sustainability of business
processes. The assessment was conducted using the example of Belgorod Dairy Plant
JSC. The author’s methodology allows to determine a qualitative characteristic of
resources for key business processes of enterprise and to allocate directions of their
optimization. The main objective of this study is to quantify, identify and model risk
situations in order to determine the financial impact and likelihood of each type of risk.
The study demonstrates the instability of business processes at an industrial enterprise,
which triggers a number of risk events. Identification of risks and assessment of their
probability allowed to build maps of correlated risks for each of the selected business
processes and to highlight priority risks that are key causes or “central nodes”, i.e.
affecting other types of risks. It is important to emphasize that this approach results in
risk management being based on resource management to support the business process,
which facilitates more informed and strategic risk management decisions at an industrial
enterprise.
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Introduction

The current business environment is
highly dynamic and characterized by
considerable uncertainty, which complicates the
process of making effective management
decisions at enterprises. Implementing a
strategic management mechanism in such
conditions is particularly challenging, as long-
term planning in an environment of uncertainty
requires constant adjustments to the enterprise’s
development strategy and even a possible
transition to scenario planning, as it is virtually
impossible to predict all possible scenarios in
the external business environment.

Uncertainty and turbulence in the market
field create a multitude of risky situations.
Depending on the dynamic nature of the
competitive environment, economic risks for
enterprises are increasing at an accelerated rate.
Trends are rapidly emerging for strategic risks,
environmental and economic risks, and
cybersecurity issues (cyber risks) at enterprises
using artificial intelligence technologies.
Financial, moral, and reputational losses for
enterprises reflect the need to identify and
forecast risks.

Key factors in effective risk management
at an enterprise include high-quality data

analysis, including marketing research to assess
market conditions; identifying the negative and
positive consequences of potential fluctuations
in the external business environment;
developing an action plan to eliminate or reduce
risks; and clearly delineating powers and
responsibilities in the organizational structure of
enterprise management.

Modern economic literature presents a
wide range of risk identification and assessment
methods. Qualitative risk assessment methods
rely on expert knowledge, experience, and
analytical judgment. These methods include
expert methods, peer review methods, cost
appropriateness methods, PESTEL analysis, and
matrix analysis. These methods are appropriate
when data is lacking and a thorough, qualitative
analysis of the causes of risk situations is
required. Quantitative assessment methods are
highly accurate and rely on the analysis and
processing of numerical data and economic and
mathematical modeling.

Special attention should be paid to risk
assessment methods based on the calculation of
an integral indicator. Such methods are optimal
for Russian industrial enterprises, as they allow
not only to assess the level of risk, but also to
determine the type of risk situation. The essence
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of these methods is to establish mathematical
patterns between economic indicators that
characterize the implementation of business
processes at the enterprise. Threshold values are
determined for the integral indicator, allowing
one to assess the level of risk. The information
base in this case is the enterprise’s accounting
and financial statements.

Various authors propose their own set of
economic indicators and integrated indicator
models for assessing the integrated indicator.
For example, scientists A.V. Generalova, T.F.
Morozova, and A.A. Kruglik use a number of
indicators of the financial condition of an
industrial enterprise as indicators included in
their risk assessment. K.A. Shevtsov, O.V.
Makovetskaya-Abramova, and S.K. Luneva
also use an integrated approach in conjunction
with expert assessments for risk assessment. The
comprehensive approach to the assessment of
risks of industrial enterprises is reflected in the
works of D.M. Gadzhikurbanov and D.M.
Glukhova, who propose a qualimetric model for
assessing the risk profile of an industrial
enterprise.

According to the authors, the approach to
risk assessment should be hybrid, combining
quantitative and qualitative analysis, which is
optimal in modern conditions.

This article aims to assess the economic
risks of an industrial enterprise quantitatively,
using the author’s hybrid-based methodology.

Methods

The authors conducted this study using
statistical analysis, economic and mathematical
modelling, and graphical methods. The
empirical basis for assessing economic risks
comprised balance sheet data, financial
reporting results and statistical indicators
published on the company’s official website.
Furthermore, this article draws on research
papers and studies by Russian and foreign
scientists.

Main part
The analysis of economic risks at an
industrial enterprise is based on the study of the
architecture of business processes, the
sustainability of which is determined by the

efficiency of resource allocation and resource
conservation. Each business process is
organized and implemented in a certain resource
environment, and the deficiency of any resource
supporting the business process can lead to
certain failures, initially in the business process
itself, then further and in the achievement of the
strategic goals of the enterprise, which entails
the emergence of economic risks.

Thus, the chain of interconnected
elements “business process-resource-risk” is
more correct for further analysis. Implementing
a risk management process through the analysis
and assessment of an enterprise’s complex
business processes allows for a more rapid
response to actual and potential risk changes or
deviations. Creating risk registers for each
individual business process as an analytical risk
management tool also allows management to
monitor the potential for risk situations.

We will conduct an economic risk
assessment using the example of Belgorod Dairy
Plant JSC based on a business process
architecture study. The following business
processes (BP) have been identified as the most
vulnerable to risks:

— “Procurement and Supply Chain” BP,

— “Marketing” BP,

— “Production and Technological Process”

BP,

— “Finance” BP,

— “Human Resources” BP,

— “Research and Development (R&D)”
BP,

— “Investments” BP.

The mentioned business processes reflect
the basic economic and managerial framework
of the operation of the enterprise, affecting its
production, commercial and investment
activities. Furthermore, each business process is
directly dependent on the resource provision of
the enterprise. For example, the efficiency and
sustainability of R&D depends on the
availability of resources such as capital, digital
technology, intellectual property, innovation,
labor, and stakeholder trust.

The identified resource dependence of
business process allows to model it through
linear production function:
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BPi = f(xl,xz ...xn) = al - x11 + az -
X1z 0t ap X,
where x;; is the resource used to generate
the process result,

BP; is the metric that reflects the
result/efficiency of the business process.

Indicators of resource capacity are
shown in table 1.

Tabmumna 1

WHauKkaTopbl OLIEHKHU PECYPCHOIO IIOTEHIMAlIa

Table 1

Indicators of resource capacity

Resource

Assessment Indicator

Capital (equity) return on equity (x;,)

equity turnover (x;,)

Labour (personnel) return on labour (x,,)

employee turnover (x,,)

Innovation R&D investments (x3;)

innovation ratio (x5,)

number of innovations developed (x3,)

Intellectual property intangible assets (x,;)

share of intellectual property in non-current assets (x,,)

Digital Technology

electronic BPM system availability (xs,)
electronic document management system availability (xs,)
economic impact of digital technology implementation (xz5)

Reputation

return on assets (x¢3)

level of competitiveness, market share (x4;)
asset turnover ratio (x4,)

Stakeholder trust

performance (x,,)

amount and direction of influence of a given stakeholder on the company's

We will conduct an assessment of the
sustainability of each business process at the
Belgorod Dairy Plant JSC. To do this, we will
calculate a coefficient of variation, which allows
us to assess the degree of volatility, and present

the results in Table 2. If Vgp, < 33%, then
business process is sustainable and stable. In
case of  Vgp, > 33%, business process is
unsustainable.

Tabmuma 2
Ormenka ycrounBocty OusHec-mnporecca AO «benropoackuii MOJIOYHBIH KOMOMHATY
Table 2
Assessment of business process sustainability of Belgorod Dairy Plant JSC
5 Statistical quantities BP, BP, BP, BP, | BP: BP, | BP,
[183
= X, o vV, | 19,56 | 119,88 | 2,55 | 50,51 | 14,62 | 47,4 | 69,23
=
_xl;n 7154 5,56 73,69 kel Fkk *hk KKk *kk .
X172 2,80 0,24 8,67 * * * * * *
X1 1,14 0,52 46,04 | *** falaied fakaie FkK Hhk
X9 0,23 0,04 19,19 * * * * *
X3; | 197454,00 | 84060,72 | 42,57 Fkx kol Fkk kK
X35 16,24 1,22 7,52 * * * *
X33 7,40 0,55 7,40 * * * *
X41 408,80 405,86 | 99,28 Fekk *xk | wax
Xa2 0,05 0,03 50,72 Fhk *kk Kk
Xsq 1 0,00 0,00 * * * * *
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Xz 1 0,00 0,00 * * * * *

Xs3 0 0,00 0,00% * * * * *

X1 30,2 1,79 5,92 * * * *

X2 9,82 0,19 1,98 * * * *

x63 7193 5,91 74’51 *kk ***x **x *kk

X7 7,6 055 | 7,21 | * * * * *

* — stable indicator

*#* _unstable indicator

We interpret the table data as follows: if a implementation of the business process.
business process metric is characterized by a high According to the results of Table 2, a
variance, it is a source of risk events. Furthermore, number of business processes are not sustainable
unstable dynamics of a specific resource within and cause different types of risks. Risk
the business process under study indicates identification based on the high dynamism of the
problem areas of resource potential that ensure the business process is presented in Figure 1.

"Procurement and Supply Chain" BP

« Financial Risk
« Information Risk
« Logistics Risks

"Marketing" BP

*Financial Risk
* Reputation Risks

“Production and Technological Process” BP

« Technological and Technical Risks
Financial Risk
*ESG Risks

“Finance” BP

« Financial Risks
« Investment Risks
« Operational Risks

“Human Resources” BP

« Personnel Risk
* ESG Risks

“R&D” BP

« Innovation Risks
* ESG Risks
+ Digital Risks
« Personnel Risk

Investments” BP

« Investment Risk
« Financial Risk
« Technical Risks

Puc. 1. I'pynmsl pucKoB KITFOUYEBBIX OM3HEC-TIPOIIECCOB
Fig 1. Risk groups of key business processes
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According to the conducted study, the
following business processes are most
vulnerable to risk at Belgorod Dairy Plant JSC:

— “Marketing” BP;

— “Finance” BP;

— “Research and Development (R&D)”
BP;

— “Investments” BP.

Failures in these business processes can
result from a combination of the following risks:

1. Financial risks.

2. Reputational risks.

3. Investment risks.

4. Operational risks.

5. Technical risks.

We will use expert judgment to assess the
probability of risk occurrence according to the
following scale:

* very low risk — 1 (risk probability up to
20%),

e low —2 (21-40%), medium — 3 (41-60%),

* high — 4 (61-80%), very high -
5 (81-100%).

The expert assessment of the probability
of occurrence of each type of risk is presented in
Table 3.

Tab6muma 3
Pe3ynbrarsl OLIEHKHU KCNIEPTAMM BBIJICIICHHOM IPYIIIBI PUCKOB
Table 3
Experts’ assessment of the risk groups
E Reputational , Financial Operational Technical
xperts : Investment risks . . :
risks risks risks risks
Expert #1 2 [30%] 3 [50%] 4 [70%] 4 [65%] 3 [50%]
Expert #2 1 [19%] 3 [50%] 4 [75%] 5 [82%] 3 [55%]
Expert #3 2 [35%] 4 [65%] 5 [81%] 3 [60%] 2 [35%]
Expert #4 2 [27%] 3 [60%] 5 [99%] 4 [67%] 2 [40%]
Expert #5 1 [15%] 4 [70%] 5 [85%] 4 [70%] 2 [35%]
P; 25,2% 59,0% 82,0% 68,8% 43,0%
Risk level low medium high high medium

In applying the results of the expert
method, the authors have assessed the
consistency of expert opinions based on the
concordance coefficient, which had been
W = 0.87. This indicates consistency of expert
opinions and the high statistical significance of
the obtained conclusions, as 2 =94 >
Xtapie(0,05) = 7,815.

Based on the obtained risk probabilities

and the arithmetic mean, we obtain a risk map
(Figure 2).

As the map shows, the most probable risks
are investment, operational, and financial.
Managing these risks requires developing risk-
mitigating measures and operational risk
management solutions. Furthermore, having a
risk map enables the development of effective
response strategies for identified risk groups.
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Probability  of

Consequences

Common 5

(75-100%)

Expected 4 Investment Operational

(50-75%)

Probable 3 Technical

(25-50%)

Rare 2 Reputational

(5-25%)

Unlikely (0-5%) |1
1 2 3 4

Financial Impact 0-100000 100000-500000 500000- 1000000-

Size 1000000 5000000
Insignificant  at | Significant at the | Insignificant at | Significant at
the local level local level the global level |the  global

level

Puc. 2. Kapra puckoB AO «benaropoackuii MOJIOYHBI KOMOUHAT
Fig 2. Risk Map of Belgorod Dairy Plant JSC

Conclusion

The conducted assessment of economic
risks at an industrial enterprise allowed us to
establish the dependence of particular business
processes on the aggregate resources of the
enterprise. Based on the identified dependence,
models of key business processes have been
constructed, allowing us to assess their degree of
sustainability. Risk and risk type identification
at Belgorod Dairy Plant JSC has been carried out
for the most risk-vulnerable business processes.
Such risks include financial, operational,
investment, reputational, and technical risks.
Furthermore, the article has developed a risk
map for assessing the likelihood of a risk event
and evaluating the magnitude of the financial
consequences, as well as the significance of each
risk type. This map of correlated risks will
enable the company’s management to
effectively organize risk management at the
industrial enterprise.
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