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Abstract: The development of cloud technologies enables companies to actively implement technolo-
gies for cost management and risk reduction in their financial and economic activities. The use of
cloud-based models of risk management in the financial and economic activities of the enterprise will
help small and medium-sized companies in the agro-industrial sector in Russia to make structural and
strategic changes, as well as discover new opportunities for business expansion. The purpose of the
study is to develop models for cost management and reduction of risks in the financial and economic
activities of companies based on the OLAP technology for application in Russian agro-industrial
enterprises. The study employs a qualitative approach based on the case study methodology. The
paper discloses and substantiates the authors’ conceptual model of a cost management system that
allows executives to make decisions proceeding from four types of cost prices. The distinguishing
feature of the management system is the use of a digital twin, which makes it possible to manage
risks at the early stages of decision-making. The application of OLAP systems improves the quality
of analysis and visualization methods as part of the cost management system. In addition, the
study provides practical insight into how the applied model will help small and medium-sized
agro-industrial enterprises to develop different business vision strategies based on cost reduction,
manage the level of risk at the early stages of decision-making, and analyze information from a
geographically dispersed logistics chain of divisions (production facilities, warehouses, stores).

Keywords: digital twin; cost price; target costing; kaizen costing; decision-making; business strate-
gies; digitalization

1. Introduction

In the current economic conditions, Russian agro-industrial production is experiencing
challenges in its development (Kashkovskii et al. 2019; Smartconsult 2022). This situation is
caused by the delay in the development of its methodological and conceptual apparatus
(Nardin and Nardina 2021), which is associated with the lack of efficiency in the organi-
zation of economic systems (Dokholyan et al. 2022), accounting and analytical support of
management processes (Ordynskaya et al. 2021), and the construction of an optimal cost
management system (Gladilina et al. 2022) that would make managers able to promptly
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respond to the changes in costs and manage them so as to achieve a financial maximum
from production activities.

The growth of agricultural production in all countries and regions stems largely from
the continuous increase in the cost of natural and material, and technical resources (Gerasi-
mova et al. 2019). Material and technical resources for the development of agriculture
are extremely limited, particularly in Russia (Nasonov 2018). While in 2021, according to
statistics, global food prices rose at the highest rate in the last 10 years (FAO 2021), in 2022,
the costs of producing and processing agricultural products climbed even further and had
a significant impact on global food inflation (FAO 2022). For instance, the net revenue of
the largest representative of the agro-industrial sector in Russia grew by 21%, EBITDA
marginally increased by 1 point, and revenue growth was compensated by a correspond-
ing increase in costs (Rusagro 2022). Rising food prices affect the world’s economic food
security, threatening social instability in transitional economies (Gushchina and Babkina
2020). To reduce costs and manage risks, the executives of agro-industrial companies
have to improve the efficiency of management by virtue of original methods and models
supporting managerial decision-making focused on reducing costs. The novelty of our
work lies in the description of the possibility of applying the cost management model. This
model allows one to quickly, with the least effort from the company’s personnel, analyze
(before making managerial decisions) and reduce the risks of the organization’s financial
and economic activity using various formalized and non-formalized methods, bringing
all information related to risks to each employee whose functional duties are related to
decision-making. As the practice of work in the agro-industrial sector in Russia shows, due
to the restrictions caused by the spread of COVID-19 and the special military operation in
Ukraine, it is difficult for small and medium-sized enterprises to make informed decisions
in the face of uncertainty. The lack of tools does not allow for quick adaptation, which leads
to a disruption in the supply chain, increased costs, and reduced sales.

The purpose of the article is to propose a model using modern digital technologies for
cost management and risk reduction in the financial and economic activities of small and
medium-sized companies in the agricultural industry. Within the framework of Russian
legislation, medium-sized enterprises include those in which the number of employees
is from 101 to 150 people. Small businesses are those with up to 100 employees. The
Government of Russia annually changes the allowable amount of proceeds from the sale of
goods and services, which makes it possible to classify such enterprises as small or medium-
sized (Federal Law 2007). In Russia, in contrast to international practice, small and medium-
sized enterprises do not work in conjunction with large agro-industrial enterprises. Small
and medium-sized agro-industrial formations almost completely perform all production,
service, and other functions themselves, which is not always cost-effective and profitable
(Voronin 2008). Of course, it is possible to independently develop a model and design
software based on it that solves complex applied problems and implement it into the
practice of small and medium-sized enterprises is only possible for large stakeholders (for
example, companies with state participation that are interested in the development of the
agro-industrial market). In this article, we have tried to answer the following research
questions: (1) Which conceptual cost management model should be applied, and how
should it be implemented? (2) What result can be achieved as a result of applying the
model to reduce the level of costs and risks in the activities of enterprises in the agricultural
industry?

In order to answer these questions, the study employs the qualitative approach relying
on the case study methodology (Ciasullo et al. 2022). Given that Russia is a country
that occupies large territories with a diverse climate and complicated logistics, we limit
ourselves to studying one agro-industrial enterprise in the Moscow region. An important
prerequisite for this study was the executives” understanding of the need to implement
cost management systems to establish coordination and improve the efficiency of decision-
making within the company and develop a geographically diverse supply chain between
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suppliers, structural divisions of companies, partners, and consumers, as was necessary for
us in developing our conceptual model.

Our conclusions disclose the potential for the application of the model of cost man-
agement with the use of cloud technologies and digital twins. Our data complement the
existing literature based on the developed conceptual model of cost management. In partic-
ular, the model of cost management and risk reduction in the operation of an enterprise
constitutes a mechanism (instrument) that allows obtaining information with different cost
accounting methods. In addition, our study provides insight into how the proposed model
implemented in a sophisticated digital product provides better connections and interaction
within the company, both to understand its capabilities to implement a cost reduction
strategy and to assess possible development risks (despite the financial constraints and
entry barriers typically faced by small and medium-sized enterprises in Russia).

The remaining part of the paper is organized in the following manner. The next section
presents a review of the literature on digital technologies in the agro-industrial sector used
to reduce costs and risks, as well as an analysis of the limitations of their implementation
in Russia. We pay special attention to the study of a promising direction for the use o
cloud technologies and OLAP in economic, accounting, and analytical activities. Based
on the analysis mainly of the content of articles, we identify the main cost management
systems applied in Russia. Next, we present and discuss research methods and the results
of the case study. In the end, the paper presents theoretical and practical conclusions and
limitations.

2. Literature Review
2.1. Implementation of Digital Technologies in the Agro-Industrial Sector to Reduce Costs
and Risks

Contemporary trends in management are geared toward digital approaches in agri-
culture and agro-industrial production. First and foremost, the introduction of digital
technology is associated with the production of agricultural products. In particular, this
concerns accurate automated quality control of agricultural products, robotic devices with
sensors and radio frequency identifiers in animal production (Mironkina et al. 2020), the
introduction of drones (Janteliyev et al. 2022), IT platforms, and devices (Dutbayev et al.
2020), or biotechnology such as gene editing or synthetic food production (Bakhtin et al.
2020). In the context of our study, however, we believe it necessary to note that digital
technology is changing the way companies manage their businesses, helping them make de-
cisions that improve the efficiency of their relationships with partners, suppliers, and other
subjects (Matarazzo et al. 2020; Scuotto et al. 2017). Digitalization entails the improvement
of business processes and reduces risk, thereby raising the company’s competitiveness
(Rossato and Castellani 2020). According to PwC, digital solutions for the automation
of management costs have reduced utility costs by 10-15% and the cost of maintenance
staff by about 10-20%. (El-Jawhari et al. 2020). To develop this trend, in our opinion, it
is necessary to implement cloud technologies in order to improve economic security and
reduce risks for modern enterprises (Vyacheslavova et al. 2022). The implementation of
cloud technologies consists of the use of powerful hardware and software and tools and
methodologies that are beyond the reach of the technical characteristics of the computer.
This allows expanding the business boundaries, thus getting the most profits and lowering
the risks (Bekkalieva 2019). Cloud technologies are especially useful in creating decision-
making systems associated with processing large volumes of information (such as cost
accounting in a ramified distributed control system that combines production sites for
processing agricultural and livestock products, warehouses, and logistics centers), which
require modern computer hardware and sophisticated software (Sergeev 2021). As reported
by McKinsey, agriculture is not among the leaders in the field of digitalization in Russia or
in the world. The volume of the global market of cloud platforms and services for agricul-
ture is estimated at USD 815 million, and in Russia—only USD 6 million (Hansen 2021).
Although these technologies are not as widely used in Russia, their necessity is recognized
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by most business executives and representatives of government agencies (Tsenina et al.
2022). Together with intensifying competition in the agricultural industry, digitalization
of production is becoming a mandatory requirement for all industries, including regional
ones (small and medium-sized enterprises). Only agro-industrial enterprises that focus on
modern digital technology will be able to solve the problems of cost reduction and effective
risk management (Cueto et al. 2022). One of the key conditions for a company’s survival in
the agro-industrial crisis is control over technological progress, provision of production
transparency, and diagnostics of risks at the early stages of management decision-making
(Maksimova et al. 2021).

We managed to collect little information on the reasons that prevent managers of
agro-industrial enterprises from implementing OLAP (On-Line Analysis Processing) tech-
nologies to manage costs and diagnose risks of financial and economic activities of their
enterprises since studies in this area are very scarce. Based on information available in
open sources, Russia has several major hampering factors for modern cloud-based models
of risk management in the financial and economic activities of enterprises.

First, the introduction of cloud technologies requires investment, while agro-industrial
companies continue to depend on state support (Vaganova et al. 2021). Therefore, busi-
nesses, especially small and medium-sized, are waiting for government support measures,
including those for the development of digital technology.

Second, implementation of a model of cost reduction and risk management in the
financial and economic activities of an enterprise requires the correct choice and adherence
to various scenarios of architectural solutions providing exactly the coefficient of readiness
of IT infrastructures of different costs, which can lead each of the options to the required
value of this parameter. In the development and introduction of these scenarios, an
important aspect is ensuring the economic efficiency of the company (Bekkalieva 2019).
Small and medium-sized enterprises are unable to hire their own specialists (Kritskaya
2022) to address the problems of developing systems for cost management and managerial
decision-making. Therefore, the development of such technologies calls for joint efforts of
agro-industrial enterprises and support from the state.

Third, companies in the agro-industrial sector often focus not on the reduction of costs
through smart solutions but on getting subsidies from the federal or regional governments
(Official Portal of the Government of the Rostov Region 2022) on utilities, animal feed
and seeds, loans at reduced rates with partial financing (below the level of the Central
Bank key rate). For executives, it is easier to lower employees’ salaries in a crisis through
various gray hiring schemes (Zolotar n.d.) than to attempt to diagnose problems at the early
stage of their emergence while trying to implement the innovative solutions developed for
this purpose.

However, the crisis brought about by the COVID-19 pandemic (Litvinova 2022) and
various geopolitical problems and upheavals (Kyriazis 2022) are unexpected or unpre-
dictable events occurring outside the industry. Therefore, in our proposals, we proceed
from the concept of sustainable development, recognizing that global events can have a
major impact on the behavior of markets within the industry (United Nations 2008). For this
reason, we believe that the current situation calls for a reconsideration of the established
methodology and for a search for new innovative solutions. These solutions may come both
from the state as revision and amendments of legislative acts and allocation of subsidies for
agricultural development and from agricultural enterprises in the form of transformations
and optimization of their accounting and analytical systems and production processes.

2.2. Use of Cloud Technologies and OLAP in Economic, Accounting, and Analytical Activities

At present, cloud technologies are gaining popularity in working with various types of
information. The issues of the implementation and use of cloud services and technologies
in economics, accounting, and analytical activities are explored by a wide range of scholars.
V.A. Astafieva et al. (2016) argue for the implementation of cloud services in accounting and
substantiates the effectiveness of this measure. The economic rationale for the transition of
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organizations to cloud services and technologies is provided by N.K. Bekkalieva (2019) also
compared the cloud services available in the Russian market. That said, cloud environments
can accommodate entire information systems.

Cloud technology is advisable to be used in the formation of the cost management
system. Such a system will serve as a component of the accounting and analytical system,
which will allow the user to solve a range of issues on management, control, and analysis
of costs, even in remote access, to be included in the workflow from any location. The
only necessary precondition in this is the ability to access the Internet from any kind of
mobile device or desktop personal computer. The use of cloud technologies in the work
of the accounting and analytical system in general, or the cost management system in
particular, gives the company an opportunity to spend funds only on software (usually
leased). All other costs are covered by the organization that provides cloud access and
technical support services (Vyacheslavova et al. 2022).

We believe that to understand the nuances of the system of cost management and
diagnostics of possible risks in the financial and economic activities of the organization,
it is necessary to consider the technology by which they are implemented. In Western
countries, which were the first to use computer-based audits, dynamic online analysis
processing (OLAP) based on the creation of information systems showed a good social
effect (Bo and Ye 2011). The concept of using OLAP systems to carry out the analysis of
various processes was proposed by the author of the relational data model E.F. Codd et al.
(1993). An OLAP system is an analytical system of the research type. Such a system allows
working with large amounts of information and visually representing arrays of data in the
form of various graphic images (reports, tables, charts). Over the past few years, OLAP
systems have been used to identify trends in the development of any economic process and
establish patterns of change and transformation.

The practice of the adoption of OLAP systems in the economy has spread rapidly
among developed countries. In particular, China is moving from the traditional manual
audit to the computerized auditing of accounts (Yanjun 2013). Accounting with a comput-
erized audit information system in an information environment is much more complex
than a manual ledger, so static stand-alone audit information systems based on digital
copying of financial data are being developed. There emerged the practice of introduc-
ing digital twins into such control systems. A digital twin is a real representation of all
components in the product lifecycle using physical data, virtual data, and the data of
interaction between them (Tao et al. 2019). Research into the opportunities to use digital
twins mainly focuses on production objects and processes but also begins to be actively
used in business models (Silva et al. 2023). This allows us to propose the use of digital
twins in the practice of creating a system of cost management and risk reduction in the
agricultural industry. All the more so because the new model of creating a digital product
using digital twins significantly reduces the time it takes to enter the market because of
the product life cycle (Kosharnaya and Kosharny 2016). Therefore, we propose to use this
practice in agro-industrial organizations to create a digital copy of the cost management
system. Such a copy will be used by the company’s administrative apparatus to make
decisions on costs before the actual operation of the system, thereby diagnosing possible
risks at an early stage of decision-making.

2.3. Cost Management Systems

Studies in the field of transformation of accounting and analytical systems sprouted a
long time ago. In 1993, E. Kasanen, K. Lukka, and A. Siitonen noted that the accounting
system in modern economic conditions should contain an analytical unit and not only deal
with the registration of the facts of economic activity but also perform analytical functions
(Kasanen et al. 1993). Various researchers are actively engaged in the development of
cost control and management methodology and the calculation of cost prices of products
in the system of management accounting (Khoruzhy 2004; Khoruzhy et al. 2018). To
summarize these studies, one of the key problems in cost management is the use of costs
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by the management apparatus in different contexts. For this reason, organizations need to
calculate different types of cost prices to be used for different purposes.

The full cost price reflects the total set of costs of producing a product. This type of
cost must necessarily be calculated and is used in forming accounting reports for finan-
cial accounting.

Estimated cost price is a variety of standard costs and is typically calculated by one-
time orders and types of products (Gamtessa 2022).

Truncated cost price is calculated only according to variable costs, without regard to
fixed costs. This type of cost price has been used in world practice for quite a long time. It
comes from the direct costing system and is essential for making managerial decisions. The
main condition when using the system of direct costing is the correct division (classification)
of costs into fixed and variable.

Recently, agro-industrial enterprises in Russia started to pay more attention to target
costing and kaizen costing systems. These systems give the management of the company a
target cost of production (Nartey and Poll 2021).

The target costing system is not just a system of calculation but simultaneously serves
as a full-fledged cost management system (Stadtherr and Wouters 2021). This system
is oriented on the strategy of reducing costs and carrying out the processes of design,
planning, and control in the production of new products, along with determining the target
values of costs (target cost price) in specific economic conditions (Bock and Piitz 2017).

The kaizen costing system is rarely used as an independent system; most often, it is a
continuation of the target costing system. Its main purpose is to achieve the cost parameters
that were laid down during the design of products in the framework of the target costing
system. The kaizen costing system begins to work during the production of the designed
product. A more detailed comparison of the two methods is outlined in Table 1.

Table 1. Comparative characteristics of target costing and kaizen costing.

Comparative Characteristics

Target Costing

Kaizen Costing

Stage of application

The design process

The production process

Basic concept

To most precisely determine the target cost
price, putting as much effort as possible into
the process

To systematically improve the efficiency of
production processes

Approach to the system

Product design using an interactive approach

Continuous improvements to enhance
process efficiency

Methodology and limitations

The target cost price encourages executives
to look for new solutions while blocking the
use of expensive technology

Allows increasing the efficiency with a slight
excess (3-5%) of drifting costs in the process
of setting target costs

The process of designing new products is

Achieving the cost-effectiveness of the design

Advantages innovative, while remaining within the target = work on improving the product at all stages
cost price of production
Targeting Maximum achievement of the target cost price value

Source: compiled by the authors.

When making a decision to form a new cost management system, it is critical to
compare the costs of operation of such a system with the costs of mistakes in managerial

decision-making (Figure 1).
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Figure 1. Compromise in choosing the accuracy of the calculation system. Source: (Atkinson et al.
2019, p. 211).

The data given in Figure 1 demonstrate the application of the compromise approach
in choosing between the precision and cost of the system for calculating the cost prices
of produce.

Cloud-based cost accounting systems form different types of cost prices based on the
distinguished objects of accounting and calculation, the grouping of costs by elements and
items, and the methods used. Each type of cost has its own methodology of determination
and the purpose of its further use by the management apparatus. These parameters need
to be taken into consideration when introducing the model of cost management and risk
reduction in the financial and economic activities of an agro-industrial enterprise based on
the OLAP technology.

3. Results

In Figure 2, we present our original model of the cost management system for the
agro-industrial enterprise.

This model is divided into three sectors (a cloud-based cost accounting system, a digital
twin of the cost accounting and management system, and the agro-industrial organization
itself, represented by its accounting and analytical system). The data for the model will
be collected from the cost accounting system used by the enterprise. The use of selected
sectors will allow for the simulation of production processes. A virtual workflow can
create different scenarios and show what will happen in different situations. This allows
the company to develop the most efficient production method and thereby reduce costs.
The process can be optimized using virtual product twins for each Kurochka division.
Manufacturing will become safer, faster, and more efficient.

Thus, in this case, we calculate four different types of cost prices: the estimated, the
full, the truncated, and the target. Based on this data, managerial reporting is developed,
which contains several sections by the calculated types of cost prices. To make it convenient
to work with reports and provide the leadership with only relevant information in a clear
form, the system includes the element of “Visualization of management information”,
which is to be realized by means of the OLAP system.
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The generation of the digital twin of the cost accounting and management system
enables the management apparatus to get acquainted with the parameters of such a system
before its actual operation. This method also majorly reduces the system’s maintenance
costs, as it provides for the analysis, adjustment, and optimization of the system (Purcell
and Neubauer 2023). The results of the case study indicate that the organization’s executives
need the system to be able to constantly exchange information between the cloud system
and its accounting and analytical systems. In our model, the digital twins of the cost
accounting and management system are subject to systematic adjustments, and in their
content, they objectively correlate with the real state of affairs in the organization.
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Agro-industrial organization

Figure 2. Our model of the cost management system for an agro-industrial enterprise.



Risks 2023, 11, 8

90f19

For a better understanding of the model, we utilized a four-dimensional OLAP cube.
This cube allows management staff to obtain data on the value of the cost price of livestock
products with details by product types and divisions included in the agro-industrial
enterprise Kurochka in a visualized form. Moreover, the information is presented by
quarters of the current fiscal year (Figure 3).

| &~ Z
Oé’sprmg / /
it YA A

Byproducts

Meat “—»,

Division Nel

Division Ne2

Division Ne3

Division Ne4

/|
—»| 148,000 139,874 151,120 152,478
/|
/]
—»| 125,986 127,001 130,987 131,952
/]
4
—»| 158432 156,698 158,600 161,987 /
y
L_»| 138,945 137,697 139,500 140,573

1 1 1 1

I II III v
Quarters

Figure 3. OLAP cube with four dimensions based on the cost of livestock production in the agricul-
tural enterprise Kurochka, thous. UA. Source: compiled by the authors.

In the above three-dimensional model, the yellow sector shows that in meat produc-
tion, the maximum cost of meat production is observed in the fourth quarter of this year
in Division 3, amounting to 161,987 UA. The green sector indicates the minimum cost
price of meat, which is found in the first quarter of the year in Division 2 and reaches
only 125,986 UA. The values for the remaining types of livestock products are also easy
to visually compare and analyze by the divisions and quarters of the current fiscal year.
Thus, the use of the OLAP cube offers company executives an opportunity to focus only
on the relevant information and put away superfluous information. Solving this prob-
lem was quite an important objective of our study because the case study at Kurochka
reveals that the managerial staff lack skills and knowledge to work with large volumes of
information. The latter circumstance is caused by the company advocating for multilevel
accounting and analytical systems that allow working effectively with large volumes of
heterogeneous information.

In the meantime, OLAP technologies offer opportunities to form analytical maps and
various types of managerial reports, which also provide for prompt analysis of various
processes and assessment of the current state of an issue or an economic situation (Table 2).
The presented analytical map of the cost price of livestock products shows more detailed
information on the examined indicators with final cost price values by different quarters,
types of products, and structural divisions. This form of an analytical map is more conve-
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nient for the managerial staff of Kurochka compared to the classical one (containing the
entire array of information without search filters). This convenience owes to the fact that
the map presents only the information sought by executives to assess a specific situation or
make a managerial decision.

Table 2. Analytical map of the cost of livestock production for the current fiscal year with details by
quarters, thous. UA.

Quarter
Structural Divisions Types of Produce Total
I I II1 v

Meat 148,000 139,874 151,120 152,478 591,472

Milk 75,869 69,312 78,009 73,564 296,754

Division Nel Offspring 36,894 41,569 42 587 37,985 159,035

Byproducts 15,958 13,296 14,277 16,002 59,533
Total 276,721 264,051 285,993 280,029 1,106,794

Meat 125,986 127,001 130,987 131,952 515,926

Milk 81,963 80,554 78,658 79,956 321,131

Division N2 Offspring 43,985 44,589 42,633 45,058 176,265

Byproducts 21,987 20,895 19,875 22,041 84,798
Total 273,921 273,039 272,153 279,007 1,098,120

Meat 158,432 156,698 158,600 161,987 635,717

Milk 69,401 68,955 68,671 67,951 274,978

Division Ne3 Offspring 51,784 50,632 52,493 49,978 204,887

Byproducts 11,468 12,014 11,897 12,458 47 837
Total 291,085 288,299 291,661 292,374 1,163,419

Meat 138,945 137,697 139,500 140,573 556,715

Milk 88,945 88,624 90,145 91,258 358,972

Division Ne4 Offspring 47,963 48,559 46,985 49,541 193,048

Byproducts 13,960 13,966 14,211 13,852 55,989
Total 289,813 288,846 290,841 295,224 1,164,724
1,131,540 1,114,235 1,140,648 1,146,634 4,533,057

Source: compiled by the authors based on the reports received at Kurochka.

The proposed model of the cost accounting and management system in agro-industrial
enterprises calculates four types of cost prices. Accordingly, the OLAP system is able to
generate analytical registries with itemization by the types of cost price (Table 3) for each
quarter of the fiscal year and for each type of product produced, both for individual
divisions and for the organization as a whole.

Table 3. Analytical registry of livestock products for the current fiscal year with details by the types
of cost price, thous. UA.

Division Ne1
Quarter I
Types of Produce
Estimated Cost Price Full Cost Price Truncated Cost Price Target Cost Price
Meat 140,791 148,000 121,695 139,859
Milk 79,641 75,869 52,698 73,987
Offspring 35,983 36,894 23,984 34,897
Byproducts 14,758 15,958 11,695 14,589
Total (I) 271,173 276,721 210,072 263,332
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Table 3. Cont.

Division N1
Quarter II
Types of Produce
Estimated Cost Price Full Cost Price Truncated Cost Price Target Cost Price
Meat 141,630 139,874 116,972 137,985
Milk 70,456 69,312 49,127 65,987
Offspring 39,547 41,569 25,987 40,981
Byproducts 12,961 13,296 11,068 12,986
Total (II) 264,594 264,051 203,154 257,939
Quarter III
Types of Produce
Estimated Cost Price Full Cost Price Truncated Cost Price Target Cost Price
Meat 150,447 151,120 123,954 150,987
Milk 80,749 78,009 55,231 77,541
Offspring 45,581 42,587 27,971 45,987
Byproducts 15,470 14,277 12,897 14,705
Total (III) 292,247 285,993 220,053 289,220
Quarter IV
Types of Produce
Estimated Cost Price Full Cost Price Truncated Cost Price Target Cost Price
Meat 147,830 152,478 132,789 138,994
Milk 75,458 73,564 51,468 70,897
Offspring 36,791 37,985 26,898 34,879
Byproducts 15,479 16,002 13,240 14,783
Total (IV) 275,558 280,029 224,395 259,553
Total for the year 1,103,572 1,106,794 857,674 1,070,044

Source: compiled by the authors based on the reports received at Kurochka.

The conducted study gives grounds for identifying the advantages of the application of
the developed model of cost management and risk reduction in the financial and economic
activity of the organization based on OLAP technology and digital twins in the cost

management system of Kurochka (Figure 4).

Advantages of creating a digital twin of the cost management system

Obtaining a dynamic image of the cost management system available to
management personnel

The possibility of replicating the digital twin of the cost management system when
making management decisions on new projects

The management apparatus of the organization is able to automatically control
—»| and monitor costs, thereby minimizing labor costs for the maintenance of the
system

Management of the cost system becomes mobile and fast, access can be both
remote (from anywhere in the world), and local (in the workplace)

Early diagnostics of risks (prior to managerial decision-making) and assessment
»| Of their possible impact on the financial and economic activities of the whole
organization, a particular production, or an ongoing project

Figure 4. The advantages of creating a digital twin of the cost management system in agricultural

organizations. Source: compiled by the authors.
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4. Methods
4.1. Research Approach

In accordance with the disclosed approach to the features of implementing a model of
cost management and risk reduction in the financial and economic activities of the company,
we chose the qualitative approach as the most fitting for the study of complex phenomena,
given the lack of initial information and its heterogeneity and ambiguity (Nasonov 2018).
Qualitative research methodology helps to understand the underlying causes, opinions,
and motivations (Ciasullo et al. 2022). For the development of a structured information
system, the most appropriate research strategy was deemed to be a qualitative case study
(Sebera 2012). The findings obtained in qualitative research are more enlightening and
extensive compared to quantitative research (Slepov et al. 2022) since they provide high
digitalization. Thus, the strategy of qualitative research will be more effective for us in
collecting information on the peculiarities of the implementation of the OLAP technology in
agriculture for the development of the model and in obtaining feedback from the managers
who make decisions in the company. However, we could not help but consider that this
method does not allow the results to be extended to the entire industry and has a number
of significant limitations inherent in qualitative research (Zielifiska-Chmielewska et al.
2021). Therefore, we consider it necessary to clarify that the main objective of the study
was to obtain qualitatively new knowledge about a particular object. In the conditions
of limited resources available to us, on the one hand, and, on the other hand, the need to
conduct a series of studies on this issue involving interested studies from other regions,
we considered it necessary to publish the results obtained for discussion both among the
scientific community and among interested agro-industrial specialists. For our study, we
chose a critical instance case in the agribusiness industry, as described below.

4.2. Empirical Context and Case Selection

The present work contextualizes analysis in the agro-industrial sector for the produc-
tion and processing of agricultural and livestock products. Due to the fact that Russia
is a country that occupies a large territory with a diverse climate and complex logistical
processes (Lochan et al. 2021), we should clarify that our study focuses on agricultural
companies in the Moscow region. This region is distinguished by a large number of small
and medium-sized businesses. Production and economic policies rely on production, most
often in areas remote from urbanized regions. The raw materials are then processed, and
the finished products are supplied to the Moscow market and the territories closest to it
(Nekrasov and Sinitsyna 2021). Thus, such businesses are characterized by the distribution
of production sites and warehouses, which, on the one hand, allows for savings in the
production and storage of products and, on the other hand, requires a distributed network
to manage them (Lochan et al. 2021). Additionally, the digital transformation of modern
business models is creating new sales opportunities through online retail, which further
complicates supply chains (Wolfert et al. 2017), including those for agro-industrial products.

In accordance with the purpose of the study, agricultural companies were selected
randomly through the Yandex.ru search engine. Company web pages were selected by
keywords (milk production, meat production, wholesale of meat, etc., related to agribusi-
ness) in order to compile a sample of organizations for the subsequent selection of one
company to participate in the study (Russo Spena and Mele 2020). Parameters for selection
were the following: (I) production and sale of agro-industrial products; (II) the company
operates in different markets including B2B and B2C; (III) the organization must have a
territorially-distributed management system in the Moscow region (possibly including
neighboring regions); and (IV) at least 5 years of operation since registration. We discovered
32 companies matching the determined criteria and contacted their executives via e-mail
and then by phone and explained the goals and program of our study. Thus, the company
selected for the study was the one that fitted the criteria and agreed to participate.

The company chosen by the aforementioned criteria is referred to by the pseudonym
“Kurochka” to maintain confidentiality. Kurochka is a medium-sized company that is trying
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to grow into a large one. The enterprise was founded in the 2000s and engaged in the pro-
duction of chicken meat and eggs. At the time of the study, the company was the production
of meat (beef and chicken) and dairy products (milk, ryazhenka (fermented baked milk),
yogurt, cottage cheese), selling calves and chickens and byproducts (eggs, fertilizers, feed,
calfskin, and other products). Kurochka has four production sites (divisions), depending
on the functional purpose. Thus, in Kurochka, the enterprise’s management structure and
management functions are distributed in separate areas, products, and services provided
by the company. Each division, separately or in coordination with other divisions, produces
products and provides logistics and sales. The management of Kurochka expressed their
desire to be the initiators of change in the industry and understands the need to create a
cost reduction model and will provide the necessary information for this, confirming that
the company is a suitable source of information for our case study.

The Moscow region is a large, industrialized region distinguished by its significant
contribution to the country’s economy. The region ranks second in terms of population
(7.7 million people as of 1 January 2020, or 5.2% of the total population). In 2019, farms of
all categories produced 671 thousand tons of milk (102.2% of the 2018 level), 309.6 thousand
tons of livestock and poultry for slaughter (100.2%), and 131.3 million chicken eggs (94%).
Overall, agricultural production in the region increased by 9.7% in 2019 (Socio-Economic
Development of the Moscow Region in 2019 n.d.). However, the effects of the COVID-19
crisis and the severe restrictive measures imposed by government agencies to contain it
have created a dramatic scenario around the world (Thanh et al. 2022). This situation
has affected the development of the industry in the region. The increase in agricultural
production in 2021 relative to 2020 was only 3.7% (Socio-Economic Development of the
Moscow Region in 2021 n.d.).

In the face of production cutbacks, the executives of Kurochka decided on the need
to introduce an information-analytical system of cost management and risk diagnostics.
Analysis of both economic reports and sustainable development reports indicates that
Kurochka will be able to respond to crisis situations better if such a system is in place due
to, for instance, the calculation of various types of cost prices used for different purposes.

Thus, Kurochka was selected as an object of the case study over other agricultural
enterprises that experience difficulties in implementing cost management systems using
OLAP because it involves investment costs and requires the presence of professional
staff skilled in working with such systems. Therefore, the management of the company
is looking for a solution on how to implement new technologies in the management of
the company.

4.3. Data Collection

Data were collected in January—February 2022 through both desk research and field
analysis. The desk study was conducted using corporate reports, manuals, and brochures
provided by the company via e-mail, which were not trade secrets. The field analysis
consisted in analyzing the current cost management system applied at the enterprise to-
gether with 11 in-depth interviews (with the deputy general director, chief accountant,
accountants, production director, information security manager, division heads, and devel-
opment director; the general director was not interviewed in-depth due to his prolonged
illness). The in-depth interviews were used to obtain information about the existing cost
management system. Accounting for variable and fixed costs in the cost management
model was determined based on the established methodology of the applied costing meth-
ods used in Russia. In our case, these are the method of determining the full cost, the
method of determining the standard cost, “direct costing”, “target costing”, and “kaizen
costing”. In particular, in the used methods of cost accounting and calculation, we allocated
objects of calculation, objects of cost, elements of costs, and calculation items. The results
obtained were used to understand the problems and shortcomings that arise in the work of
information-analytical systems and ultimately to create a cost management model. The
interviewer introduced themselves at the beginning of the interview and explained the
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purpose of the research. The interviewer presented open-ended questions outlined by the
authors of the study. These questions concerned the respondents’ views and opinions on
the research problem and the existing experience of the company: the cost management
system, the costing system, risk assessment in the company, experience with cloud technol-
ogy and OLAP; problems with the product range; the problems of company development
highlighted by each respondent, the complications of integrating the management systems
between the divisions.

The interviewer tried to interpret the answers and sought clarity and understanding
throughout the interview. The interviewer was also able to make their own notes by
recording respondents’ answers. These notes were included in a separate category. The
interviews lasted an average of 30 min and were conducted in Russian. The respondents
were informed that their answers would not be published in open sources or shared
with other company employees for review. In order to clarify certain controversial issues,
additional questions were asked to key respondents via e-mail.

4.4. Data Analysis

We transcripted the received records using the zapisano.org service. The collected
data were classified by homogenous topics in order to improve the comparability of the
information obtained. The process of analysis employed the triangulation method for the
validity and reliability of the results of the empirical study (Kosharnaya and Kosharny
2016). The chosen method of data analysis is thematic analysis, which has the advantage
of flexibility (Braun and Clarke 2019). The thematic analysis involves the analysis of
transcribed conversations, which may be direct quotes or the interviewer’s paraphrasing
of respondents’ general ideas, and the analysis of the company’s financial documents.

The answers provided concern the opportunities and problems in the field of cost
management and risk reduction in the financial and economic activities of the company
that contributes to or hinder the implementation of new technologies in management
practice. Triangulation was performed through the triangulation of researchers (Denzin
1970) when several researchers are involved in a project. Each researcher participated in
information processing, then each topic was discussed, and the information agreed upon
by all participants in the study was added to the report. The process of triangulation has
enabled us to increase the reliability of the interview data, in terms of how accurately
it reflects the state of the company, as well as to improve the quality of the information
obtained. All the results of the case study were recorded in the research report. Financial
indicators were reported in units of account (UA) assuming the ratio of 1 USD = 55 UA.

5. Discussion

The Kurochka case study on the development of a cost management model using
cloud services and digital twins demonstrates that the implementation of such a model
currently constitutes a promising direction for enterprises in the agro-industrial sector.

We consider it necessary to separately highlight the results obtained in the conducted
case study.

Previous research indicates that digitalization provides a circular exchange of knowl-
edge between participants in real-time (Polese et al. 2018). In the context of our study, the
implemented model will produce a dynamic image of the cost management system avail-
able to any management employee with access to the system. This will provide quick access
to information on the maximum and minimum cost price of produce by each quarter and
for each structural division. Ultimately, it will be easier for executives to make managerial
decisions for the development of the business and the reduction of costs.

Furthermore, we believe that the effectiveness of managerial decisions on new projects
also rises. This improvement is ensured by the opportunity to replicate the digital double of
the cost management system (Kosharnaya and Kosharny 2016), which enables executives
to diagnose risks at the early stages of decision-making. Moreover, the presented model
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provides more precision in predicting the state of processes in the company and more
accurately calculates the economics of the project.

Nevertheless, it must be noted that the application of OLAP systems in our model
entails both prospects and challenges. The difficulties relate to the training (Syzdykova et al.
2022) and the qualifications of the personnel working with the system and making the right
information requests. For this reason, modern OLAP systems are supplied to organizations
that already have databases with requests tailored to the specifics of the organization’s
activities (Bolton et al. 2018). Furthermore, quite a vital factor in the formation of an
OLAP system is the high quality of information supplied to this visualization and analysis
system (Bimonte et al. 2021). The information must be complete and consistent, which
depends on the effectiveness of the organization of the accounting and analytical system
in general and the financial accounting system in particular (Bensalloua and Hamdadou
2021). To the prospects, we attribute the opportunities for expansion of our model, for
instance, for energy consumption analysis (Boulil et al. 2014). Despite the popularity of
studies in this area, we proceeded from the primary needs of the studied organization
Kurochka. Given that the enterprise receives electricity subsidies from the state as part of
the program to support Russian agricultural producers, the executives do not see finding
special solutions to reduce electricity consumption as a priority. However, the company
leaders also believe that in the future, it will become necessary to introduce these measures
into practice and start working on the reduction of electricity costs and other general
business expenses, as they recognize that the future belongs to those companies that will
incorporate sustainability and planning into their operations (United Nations 2008).

Thus, we believe that the practical application of this model will allow the executives
of agro-industrial companies to keep their finger on the pulse of all the economic processes
in real-time from any place that has Internet access.

Our work also leads to some interesting theoretical and practical conclusions. In
particular, the paper presents two theoretical implications. The first one (I) is that we, as
the authors of this study, contribute to the existing literature through the development of a
conceptual model of a cost management system for agricultural enterprises. This topic is
currently actively explored in the context of technology development, yet further research
is needed to cover the national specifics of the business. As far as we are aware, the present
study is one of the first attempts to conceptualize international experience and to showcase
the functional characteristics of the elements of the proposed cost management system as
applied to the Russian experience. We urge other researchers to engage in the development
of business process management technologies for agribusinesses with the possibility of
their implementation not only by large agricultural enterprises but, more importantly, by
medium and small businesses. This leads us to the second theoretical contribution (II),
which suggests that the integration of various dimensions enhances the functioning of the
model in general. The study justifies the use of OLAP systems for analysis and visualization
as part of the cost management system within the model of cost management and risk
reduction in financial and economic activities. Furthermore, we propose the use of digital
twins for cost management in agro-industrial organizations. As this study shows, digital
twins can significantly enhance the ability of enterprises to make proactive data-driven
decisions, increase their efficiency, and eliminate potential problems and risks. If properly
applied, they also offer an opportunity to work out “what if” scenarios, i.e., essentially
experiment with the future (Gnezdova et al. 2020, p. 460).

As noted above, the paper also suggests practical conclusions, i.e., (I) we believe
that our findings should be considered by representatives of the agriculture industry and
government agencies that influence its development. In particular, we have developed
analytical registries and cost price maps of agricultural products, which present relevant
information with destabilization by a wide range of parameters necessary for prompt cost
management. This demonstrates the points made in previous studies, namely the problem
of cost management—the need for instruments that allow obtaining information in a way
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that considers various accounting methods. Organizations need to calculate different types
of costs, which will be used for different purposes (Khoruzhy 2004; Khoruzhy et al. 2018).

Furthermore, (II) the paper emphasizes the paramount importance of applying the
model of cost management and risk reduction of financial and economic activities of the
organization based on intelligent interaction technologies. Essentially, this could become a
lever for cooperation and competition for small and medium-sized enterprises operating in
the agricultural business. In this vein, the importance of digitalization processes has also
been demonstrated in companies working with geographically dispersed divisions that
solve various tasks, including in the B2B and B2C formats: production, sales, and delivery
of agro-industrial products.

6. Conclusions

Which conceptual cost management model should be applied, and how should it be
implemented? What result can be achieved as a result of applying the model to reduce the
level of costs and risks in the activities of enterprises in the agricultural industry?

Our conceptual model, realized in the form of a complex digital product, ensures
closer connections and interaction within the company both for the understanding of its
capabilities and for assessing the possible risks of its development (despite the financial lim-
itations and barriers to entry faced by small and medium businesses). The implementation
of our model allows the executives of Kurochka to develop business strategies based on
cost minimization and provides an opportunity for the expansion of the business to other
regions of Russia. Transaction costs of doing business for a geographically dispersed com-
pany are also reduced due to better knowledge of product characteristics and costs. This
reduces business development risks, which is especially useful in the agri-food industry,
where mistakes are very costly and take time, effort, and money to correct.

Despite the above-described contributions, our study is somewhat limited by the case
study format, which does not allow for extrapolation. Identification of the features of
applying the cost and risk management model for the financial and economic activities
of an organization based on OLAP technology requires further study, considering the
expansion of the size of companies, the presence of a larger number of divisions, and the
territorial remoteness between them.

Therefore, we encourage researchers interested in the development of this topic to con-
duct similar case studies. Accumulated results of several case studies in other agribusiness
enterprises located, for example, in southern Russia, where agriculture and food production
are most developed, allow creating of a community management system model cost and
obtaining results for validation and evaluation of the model.
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