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Abstract: The article deals with the development of methodical recommendations for monitoring
the external environment aimed at the internal control of the procurement process in business based
on a risk-oriented approach and with the digital techniques used by fat-and-oil industry companies.
For research purposes, the following were necessary: first, to develop an integrated scheme for
monitoring the external environment aimed at the internal control of the procurement process, taking
into account the specifics of the commercial organization’s activity; and second, to analyze the
features of the integrated monitoring scheme with the use of digital techniques. The methodology
for developing methodical recommendations for monitoring the external environment aimed at the
internal control of the procurement process is based on a risk-oriented approach, the unforeseen
circumstances theory, and the use of big data and business analytics. In the first section, the authors
substantiate the relevance of the research topic. In the second section, investigations on the topic
are reviewed, the theoretical foundations are summarized, and research hypotheses are formulated.
The third section determines the methodology of the study. The fourth section presents the research
results, their practical value, recommendations and limitations, and the developed integrated scheme
for environment monitoring with regard to the internal control of the procurement process based on a
risk-oriented approach taking into consideration the specifics of the fat and oil industry. This section
also determines the specifics of the digital techniques used for monitoring the environment and
discusses issues surrounding the external monitoring of raw material prices, different types of work,
and services based on digital techniques aimed at internal control. In the fifth and final section of the
article, the authors analyze the research results and substantiate the prospects for further research in
this area. The research results could be used by commercial companies in processing industries which
are undergoing digital transformation and developing platform solutions aimed at improving internal
control. The main research result of this article is the development of methodical recommendations
for monitoring the external environment aimed at the internal control of the procurement process
in business based on a risk-oriented approach with the use of digital techniques and a developed
integrated monitoring scheme.

Keywords: internal control; business; procurement process; business analytics

1. Introduction

It is impossible to effectively operate a commercial company without rational planning,
supply management, the use of methods for finding suppliers and checking them while
taking into consideration the principle of due diligence based on digital techniques, price
coordination and control, risk management, inventory control, economic and legal expertise
relating to contracts with suppliers, and monitoring prices for purchased inventory, works
and services.
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In October 2019, in Russia, the public council of the “Leader of Competitive Procure-
ment 2019” award (Competition 2019), which included 100 independent experts, summed
up the results of the annual award. Based on the 16 winners’ cases, the experts defined the
main trends, and one of them was an integrated approach to procurement. An integrated
approach to procurement is impossible without the effective monitoring of the external
environment aimed at the internal control of the procurement process based on a risk-based
approach. The Deloitte study, carried out in 2019 and based on the results of a survey
of 500 purchasing directors from 39 countries, determined the widespread use of data
analytics (Deloitte 2019). In 2020, Ariba, together with Oxford Economics, conducted a
global study of modern types of purchasing activity, which summarized the results of a
survey of 500 managers of large companies from 18 countries, as well as 500 procurement
specialists (Ariba Network 2020). The study defined four main trends connected with
globalization, such as the desire for systematization based on the use of automated procure-
ment systems, the development of business networks, and the use of electronic document
management systems. According to the results of the above mentioned studies, it is neces-
sary to effectively monitor the external environment aimed at the internal control of the
procurement process based on a risk-oriented approach. This is due to changes related
to the use of new channels of interaction between customers and suppliers (for example,
through social networks, platforms on which trades are carried out, etc.) and the use of
new digital techniques. In addition, companies apply the principle of due diligence and
evaluate potential suppliers based on the analysis of a wide range of data, using different
services, both paid for and free. In such conditions, in which there is a transition from a
“consumer society” to a hyper-informational one, there is a relationship between suppliers,
potential buyers, and competitors. For all these, it is necessary to improve the monitoring
of the external environment used by a given company in relation to procurement process
in order to increase contribution of that process to the value of the company. With the
evolution of the procurement function, the control of businesses’ procurement processes
changed significantly, and the need for monitoring the external environment also increased.
At the stage of business support (until 1990), internal compliance control prevailed, which
assumed an evaluation of the correctness of determining the needs for procurement, their
timeliness, and legality. In 1990–2000, the predominant function of procurement was cost
reduction, while internal control was supplemented by a detailed analysis of procurement
efficiency. The period spanning 2000–2010 was concerned with ideas of sustainable devel-
opment. During this period, supply chains became significantly more complicated and the
KYC procedure, involving the identification and verification of each counterparty, became
widespread. The period from 2010 to 2020 was concerned with focusing the procurement
function on creating value, which is impossible without analyzing and monitoring the state
of the external environment. In the current period for strategic supplier management, it is
necessary to generalize on the experience of external environment monitoring aimed at the
internal control of the procurement process in business based on a risk-oriented approach.

Internal control is aimed at providing the compliance of the procurement process with
the regulatory acts requirements, the reliability of both financial and non-financial reporting,
and the achievement of the main goals in accordance with the implemented strategy. In
the context of digitalization, monitoring the external environment of the procurement
process is extremely important. It is aimed at the timely identification of risks within the
framework of the internal control and risk management system and the making rational
management decisions.

One of the problems is that studies do not reveal the issues surrounding the monitoring
of the external environment focused on internal control implementation according to
specific business processes. In practice, when Russian companies make decisions they do
not always take into consideration the results of environmental monitoring. The established
and functioning systems for external environment monitoring do not fully take into account
industry specifics and are not properly integrated with internal control systems.
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To fill the above-mentioned gap in research, as well as the gap relating to the method-
ological aspects of improving the environment monitoring system, it is necessary to take
into consideration industry specifics and to further orient the system to the needs of
internal systems.

Most of the research articles in this area are devoted to methods for analyzing the
external environment and are not focused on the needs of internal control.

The monitoring of the external environment, which primarily affects the level of prices
for raw materials, makes it possible to generate results for the purposes of assessing the
risks of procurement processes in business entities in the fat and oil industry. Its use is
aimed at improving the internal control system using a risk-based approach.

Research into the development of an integrated environment monitoring scheme for
internal control was carried out in relation to the procurement process of an oil and fat
company, taking into consideration, on one hand, industry specifics and the features of a
particular business process, and, on the other hand, the possibilities of using monitoring
results for internal control and management decision-making.

In the context of digital transformation, the research results could be used by com-
panies in the manufacturing industries when developing platform solutions aimed at
improving internal control. International standard ISO 37001: 2016 “Anti-corruption man-
agement systems. Requirements and Application Guidance” involves, along with financial
control, the use of non-financial control mechanisms aimed at managing corruption risks in
such areas as procurement, current activities, and sales, requiring the use of information
about the external environment and its monitoring. The synthesis of financial and non-
financial information allows an organization not only to carry out control procedures, but
also to apply the principles of integrated thinking, to implement an integrated reporting
system, and to apply SASB standards, promoted by the Value Reporting Foundation at the
international level.

2. Research Review, Theoretical Foundations and Research Hypotheses

Ideas for monitoring the external environment have been worked out in strategic
management. Various types of strategic analysis are commonly used as the most important
tools for monitoring the external environment in strategic management. An overview of
the analysis methods identified by the researchers for the organization of monitoring the
external and internal environments of an organization is presented in Table 1.

Table 1. Overview of analysis methods identified by researchers for the organization of monitoring
the external and internal environments of an organization.

Researcher (-s) Analysis Methods Identified

Khorin A.N., Kerimov V.E. (Suyts et al. 2019)

Analysis of the external environment
Finance analysis
Market analysis

Customer analysis
Business process analysis

Cost estimation
Analysis of strategic indicators

Aaker D.A. (Aaker 2003)

External analysis and customer analysis
Competitor analysis

Market analysis
Environment analysis

Wissema H. (Wissema 2000) Competitive analysis
External analysis

Efremov V.S. (Efremov 2001) Assessment of business conditions
Analysis of strategic stance in the business space

Thompson Jr. A.A., Strickland III A.J.
(Thompson and Strickland 2002)

Analysis of the industry and the competitive situation
Analysis of the resources and competitive capabilities of the company
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Table 1. Cont.

Researcher (-s) Analysis Methods Identified

Grant R. (Grant 2008)

Industry structure analysis
Competitor analysis

Market segmentation analysis
Resource and ability analysis

Competitive advantage analysis

Fleisher K., Bensoussan B.
(Fleisher and Bensoussan 2009)

Strategic analysis (BCG matrix, General Electric business screen matrix (Ge multifactoral
analysis), industry analysis, SWOT analysis, value chain snalysis)

Competitive analysis and consumer analysis (blind spot analysis, competitive analysis,
consumer segmentation analysis, purchasing value analysis, analysis of functionality

and resources, assessment of the individual characteristics of competitors)
External environment analysis (disagreement analysis, shared environment analysis

(STEEP), scenario analysis, middleman analysis)
Development analysis (experience curve analysis, growth vector analysis, patent

analysis, lifecycle analysis, S-curve analysis (technology life cycle)),
financial analysis (analysis of financial ratios, analysis of the level of sustainable growth)

The issues surrounding the use of various methods of strategic analysis are highlighted in
the studies of Charmaine B., Cortis D., Perotti R, Sammut C., Vella A. (Charmaine et al. 2017),
Izvarina N.Y., Kovaleva M.P., Vorozhbit L.E., (Izvarina et al. 2020), Ghazinoory S., Abdi M.,
and Azadegan-Mehr M. (Ghazinoory et al. 2011).

It should be noted that the selected areas of analysis are used, as a rule, in fairly
large Russian organizations, which is due to the peculiarities of disclosing information to
interested users within the framework of annual, integrated reports. In small businesses,
strategic analysis is not performed, which is associated with the possibility of submit-
ting only the balance sheet and the statement of financial results to the state. Abroad,
the practice of forming integrated reporting is much wider, and the formation of an inte-
grated report requires the use of strategic analysis techniques, which are used not only
to disclose information in reporting, but also within the framework of the management
accounting system.

Integrated reports and information on the results of strategic analysis are disclosed
on the websites of public joint stock companies within the framework of annual reports.
However, the data from these analyses are not fully used for internal control purposes.
Russian organizations put an emphasis on the formal part of the internal control system,
which presupposes the achievement of such goals as compliance with applicable laws
and ensuring the reliability of financial and non-financial reporting. At the same time,
insufficient attention is paid to achieving the informal part of the internal control system,
within which the effectiveness of the organization’s activities should be ensured and
value created.

To achieve this objective, management has traditionally used financial analysis of the orga-
nization’s reporting, focused on the information needs of stakeholders (Akhmetshin et al. 2018).
We should agree with the position of Koshkin A.P., Abramov R.A., Rozhina E.Y., and
Novikov A.V. regarding the fact that economic analysis is only a very small part of the
process of transforming the array of primary and summary data (information resources)
formed in the organization into results that are significant for management in the form of
preparation or automated decision-making (Koshkin et al. 2018). At the same time, such
analysis does not allow for the characterization of the external environment, which should
be taken into account when making management decisions (McKelvey et al. 2019). This lack
of economic analysis is noted in works by Abramov (2015); Abramov and Sokolov (2017),
Abramov R.A., Tronin S.A., Brovkin A.V., and Pak K.C. (Abramov et al. 2017), Vázquez M.,
Peter van der, S., and Fernando, J.S. (Vázquez et al. 2010), Del Bosco B., Chierici R., and Maz-
zucchelli A. (Del Bosco et al. 2018), Leyden D.P. (Leyden 2016), and Pech, R.M. (Pech 2016).
The importance of ensuring the interdisciplinary nature of the analysis of economic ac-
tivities is noted in studies by Block J.H., Roy T., and Haibo Z. (Block et al. 2013), Malerba
F. and Maureen M.K. (Malerba and Maureen 2018). The purpose of the analysis is to
generate information for making management decisions aimed at increasing the efficiency
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of business entities and the locating of intra-production reserves (Morozov et al. 2018). The
analysis data can be used to control the achievement of the goals set within the framework
of the chosen strategy, which requires an assessment of the organization’s position and
the monitoring of the external environment. It is necessary to shift the emphasis from the
analysis of historical information to the analysis of prospective information in order to
assess the future activities of the organization (Ni et al. 2017).

In the context of digitalization, it is necessary to move to operational analytics based
on big data and to automate the adoption of operational and strategic decisions. Russian
scientists V.P. Suyts, A.N.Khorin, and Yu.M. Potanina consider it necessary to move from
economic analysis based on financial reporting to operational analysis, taking into account
global trends in the study and analysis of big data. The concept of turning traditional
analytics into an operating room is not new, but this concept has rarely been applied in
practice in the past (Suyts et al. 2019). External and internal users are interested in the
prospects for the development of the organization in a changing external environment. In
our opinion, in the context of digitalization and the generation of large amounts of data,
it is necessary to structure databases within an organization in order to further monetize
them, and also to consider the possibility of using external information to control the value
creation process. The integration of large amounts of data from external sources (internet,
digital, social, and search platforms) with internal sources of information could be used
within the information model for the internal control of the business’s procurement process.

A turbulent external environment significantly affects the procurement process of
a business. At the same time, the range of external factors affecting the procurement
process is expanding. The influence of the external environment cannot be described
on the basis of the traditional group of factors within the framework of PEST analysis
(political, economic, social, and technological). Disruptions in the supply chain can occur
due to the natural factors, and their effect is manifested in natural disasters, pandemics
(for example, the Great East Japan Earthquake of 2011, the flood in Thailand in 2011,
the COVID-19 pandemic in 2020–2021). These factors generate a system risk connected
with supply disruptions. According to Kimura and Ando (2005) companies are unable
to control this risk. Currently, there are studies aimed at developing new approaches
to risk management based on the results of external environment analysis in relation to
specific types of economic activity. Thus, McMaster M, Nettleton C, Tom C, Xu B, Cao C,
and Qiao P. (McMaster et al. 2020) investigated the impact of the COVID-19 pandemic
on the risk management and supply chain processes of fashion clothing for multinational
corporations. Quendler and Morkūnas (2020) investigated issues connected with improving
the economic sustainability of Austrian agriculture (note the growing number of different
areas of analysis carried out at the level of the country, region, province, city, local labor
market, etc.). They admit the importance of analyzing different factors which influence the
development of the industry (economic, political, social, and technological ones). The study
carried out by Inoue (2021) is of scientific interest. The study, which made use of a world
input–output table (WIOT), used modeling in the company based on agents. Inoue (2021)
proposed three models for connecting domestic firms to the WIOT that made it possible to
estimate “the value-added losses of Japanese firms caused by shocks of varying magnitude
and duration occurring in China, the EU and the USA, as well as all over the world”.

It is necessary to distinguish the above from the scanning of the external environment,
which is a rapidly developing area of analytical and predictive work used in strategic
management systems of companies and is aimed at collecting, evaluating, and forecasting
the effect on the company of changes in the external environment.

Choo (1999) notes that scanning the external environment differs from competitor
analysis, competitive intelligence, and business analytics, by organically complementing
them. Scanning the external environment is carried out in a much broader aspect and
covers not only competitors, suppliers, and customers, but also a wide range of factors
affecting the activity of the company.
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Choo (1999) is quite right to pay attention to the fact that scanning the external envi-
ronment is mainly used to manage the strategic planning process, but an integration with
strategy is necessary for this. Scanning involves the use of online methods of information
collection and communication, active cooperation with experts in the field under study,
and IT specialists. At first, scanning involves identifying information needs, obtaining
information, organizing and storing information, developing information products or
services, and distributing and using information.

Alastair Lee (Lee 2021) recommends the use of the following resources in order to
identify and track external threats: Horizon scan reports which provide companies with
information about the main causes of disruption over the past 12 months and contain a
risk forecast for the coming year, information received within professional associations,
information from companies that can provide daily and weekly reports on different issues,
a national risk register, internal resources (for example, risk maps, etc.), disaster maps and
risk evaluation tools, and news resources.

In contrast to scanning the external environment, monitoring the external environment
involves the constant monitoring of current and newly emerging information, on the basis
of which the causes of changes in the studied factors and risks generated by them are
identified, trends in their development are determined, and emerging opportunities and
threats are evaluated.

A study conducted by Costas Markides, Daniel Oon, and Mail Schnegg (Mercedes et al.)
indicates the necessity to develop and apply new ways of monitoring the external envi-
ronment. The researchers found a positive relationship between “monitoring intensity”
and effectiveness.

We wholly agree with Costas Markides, Daniel Oon, and Mail Schnegg regarding
the need to use new tools and to increase the efficiency of the tracking of environmental
changes and reactions to them. To improve business efficiency, it is necessary to update en-
vironmental monitoring processes, which are often a relic of a bygone era (Markides et al.).

In our opinion, the monitoring of the external environment should be integrated
with internal control systems of risk management and specified in relation to specific
business processes. As we have already noted, the methods of strategic analysis used in
the framework of monitoring make it possible to identify risks. Risk evaluation is one of
the elements of the internal control system according to COSO. In turn, the conceptual
framework of risk management COSO ERM 2017 provides an analysis of the conditions of
the company’s activity, which also involves an external environment analysis.

A review of the investigations indicates the importance of developing methods and
techniques of strategic analysis and the need to improve environmental monitoring. At the
same time, these methods reveal a general approach that should be concretized relating
to a specific business process and the specific type of economic activity the company in
engaged in.

Despite extensive research devoted to methods and techniques of strategic analysis,
the issues surrounding the monitoring of the external environment with regard to specific
business processes, while also taking into consideration the specifics of the activity, have
not been fully investigated. This article is intended to fill this gap.

A logical framework for the formation of an integrated system for monitoring the
external environment for the purpose of internal control of the procurement process is
presented in Figure 1.

Two hypotheses were formulated for the study. The first hypothesis is that environ-
ment monitoring should take into consideration both the specifics of the industry and
a specific business process, and should be integrated with the internal control and risk
management systems. The second hypothesis is that an integrated scheme for monitoring
the external environment for the purpose of internal control of the procurement process
should be formed on the basis of a risk-oriented approach with the use of digital techniques.
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3. Research Methodology

In general, the improvement in environmental monitoring is based on the follow-
ing theoretical conceptions: the concept of sustainable development, the concept of risk
management, the conceptual foundations of risk management, the conceptual foundations
of internal control, the concept of process management in the company, the theory of
unforeseen circumstances, as well as the use of big data and business analytics.

It should be noted that it is possible to use the unified algorithm to develop an
information model of the internal control of business processes using digital techniques,
that subsequently takes into account the specifics of the activity carried out by the company
and specified in relation to each type of business process (for example, in relation to the
procurement process).
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The introduction of an information model of the internal control of the procurement
process, formed on the basis of a unified algorithm that presupposes the functioning of a
single platform and the use of digital techniques, made it possible to replace disparate point
solutions and ensured effective communications and increased the effectiveness of control
measures for procurement activity, and this business process as a whole (Bulgakov 2021).
Testing of the information model of the internal control of the procurement process was
carried out in the largest Russian agro-industrial group of companies.

As a disadvantage of the model identified during its testing, it is important to highlight
its insufficient integration with information about the external environment. It therefore
requires the methodological recommendations for monitoring the external environment
aimed at internal control of the procurement business process, taking into account the
specifics of the company operating in the fat and oil industry. It should be noted that in
Russia, the approaches used by companies to form an information model of the internal
control of the procurement process differ significantly. This is due to the use of different
sets of databases and the different degrees of their integration. For example, the Sibur
Digital company forms a corporate data lake that includes data from all the systems for the
predictive analysis.

Thus, the issues related to not only the rational use of databases available in the
company, but also the structuring of information about the external environment based on
different information sources and the creation of a single information space, are relevant
and can be solved with the full digitalization of production in all its contexts.

Big data includes a large amount of unstructured data (non-numeric data, emails,
audio, video, images, free text, and social media content). By some estimates, 80% of all
data is unstructured. Big data analytics allows you to combine disparate sources to provide
previously unavailable information (Kaya et al. 2018). As part of the internal control system,
internal auditors could develop monitoring reports by extracting information from various
databases. Big data could be a tool for broader understanding of risk (Tabuena 2021). The
prospects for using big data and business analysts are noted by Delen and Ram (2018),
Sun, Z., Sun, L., and Strang, K. (Sun et al. 2018), Tang F., Norman C.S., and Vendrzyk V.P.
(Tang et al. 2017), and Cangemi M.P. (Cangemi 2016) and were confirmed by the results of
the 2017 Internal Audit Opportunities and Needs Survey conducted by Protiviti (2017).

Data analytics for organizations in modern conditions is one of the most important
methods of monitoring and achieving goals. Data analysts can use visual communication
as a form of information technology (Khorin and Voronova 2021).

Issues related to the organization of internal control with the use of digital techniques
in agricultural companies have been studied by researchers in economics, such as I.V.
Alekseeva, E.M. Evstafieva, M.V. Charaeva, and V.A. Mosentseva (Alekseeva et al. 2019);
Bogataya et al. (2021); Kyshtymova et al. (2018), who investigated the issues of the use of
digital techniques in internal control relating to such an object as capital. Ertz et al. (2021);
Delen and Ram (2018); Feichter and Grabner (2020); Grover et al. (2018); Martin et al. (2016);
Popovich et al. (2018); Sykes (2020); and Spann and Skiera (2020) studied opportunities
and the impact of big data and business intelligence on company efficiency. Issues relating
to the use of end-to-end digital techniques are determined to be of a greater extent in
“Selling” processes. Thus, Sykes (2020) investigated these problems in relation to the
largest companies.

At the same time, improving the internal control of the procurement process with the
use of digital techniques to assess risks, to minimize them, and to optimize this business
process plays an important role in manufacturing sector companies.

In this context, improving the internal control of the procurement processes of busi-
nusses and the monitoring of the external environment use is urgent. In designing control
systems, the unforeseen circumstances theory is applied. According to this theory, “there
are no multipurpose control mechanisms equally effective for all the companies in any
conditions” (Spann and Skiera 2020).
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The systematic approach of the unforeseen circumstances theory proposed by Grabner
and Moers (2013) assumes the choice of internal control tools in the context of the main
elements of the internal control system, taking into account the specifics of a particular
company with all the possible risks.

One of the most important factors of unforeseen circumstances is the external environ-
ment and its main characteristics, such as market dynamics and structure, price dynamics,
etc. Risks caused by the external environment are of great importance in the risk profile of a
commercial company. As a rule, in most situations it is impossible to completely eliminate
such risks and it is much more difficult to minimize them. In order to identify risks and
carry out subsequent control measures, it is necessary for commercial companies to have a
system for monitoring the external environment which will have its own characteristics
for each business process. The features of this system should depend on each specific
business process.

It is impossible to efficiently implement a procurement process without a clear under-
standing a company’s position in the market and the strategy of the largest players and
market analysis, including the regular monitoring of its development.

At the same time, it is important to take into consideration industry specifics, and in
each of the industries to determine the areas of analysis specific to a particular industry.

In this context, it is important to develop an integrated scheme for monitoring the
external environment aimed at the internal control of procurement processes based on a
risk-oriented approach.

4. The Research Results, Its Practical Value, Recommendations and Limitations
4.1. The Development of an Integrated Scheme for the Monitoring of the External Environment,
Taking into Consideration the Specifics of the Fat and Oil Industry, for the Internal Control of the
Process of Procurement of Businesses Based on a Risk-Oriented Approach

The development of an integrated layout for monitoring the external environment for
the purpose of the internal control of the procurement process of businesses was carried
out on the example of a fat and oil company. The choice of this organization was due to
the growing demand for vegetable oils from the world population. The global demand
for vegetable oils has grown 3.7 times since 1990. In the context of oil production for the
marketing year (m.y.) 2019–2020, solid oils (palm, palm kernel, coconut) accounted for 42%
and 58% were liquid oils.

The Russian oil and fat industry has proven its high competitiveness in the world
market and is one of the most dynamically developing sectors of Russian agribusiness.
The intensive growth of oilseeds production is due to both internal factors (demand from
processing enterprises) and external ones.

Since the Russian oil and fat industry is more focused on the sunflower market, the
organization of the oil and fat industry was chosen as the object of research. The study
of this market should be linked to key trends in the global production of oils, as well as
the place of the sunflower market in the fat and oil industry in Russia, with the aim of
monitoring the external environment for internal control purposes.

The studies of researchers such as Adamov N.A. and Gorbacheva M.V. are devoted to
the development of the oil and fat industry. (Adamov and Gorbacheva 2018), Ryzhkova S.M.
and Kruchinina S.M. (Ryzhkova and Kruchinina 2016), Sukhocheva N.A. (Sukhocheva 2018),
and I.V. Chernova (Chernova 2015).

Table 2 presents data on world oil production.
An analysis of the dynamics of the world production of sunflower oil indicates an

increase in production. So, in 2019/2020 m.y., 21.5 million tons were produced compared
to 8.1 million tons in 1990/1991, i.e., sunflower oil production increased 2.6 times.

In 2020, 7310 thousand tons of oils were produced in the Russian Federation, with
imports amounting to 1328 thousand tons and exports to 5070 thousand tons. In 2020,
Russia produced oils valued at 378.3 billion rubles, with imports amounting to 78.9 billion
rubles exports to 284.0 billion rubles.
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Table 2. World production of oils for 1990–1991 m.y. and 2019–2020 m.y., million tons.

Oil Type 1990/1991 2019/2020 Growth Rate, %

Soy 15.8 58.3 368.99
Palm 11.0 73.2 665.45
Rape 8.8 28.0 318.18

Sunflower 8.1 21.5 265.43
Cotton 3.7 5.1 137.84

Palm nut 1.4 8.5 607.14
Peanut 3.3 6.2 187.88

Coconut 2.9 3.6 124.14

Total 55.0 204.4 371.64

Monitoring the external environment should be an integral part of the information
model of internal control of the procurement process, assuming the use of digital technolo-
gies and business intelligence.

The importance of information about the external environment of the organization,
competitors, and market conditions is noted by Baboshkina A.A., Savina N.P., and Morozov
I.V. (Baboshkina et al. 2018).

Monitoring the external environment is necessary to reach the goals of the commercial
companies’ strategy. As an example, a commercial company specialized in sunflower seeds
processing was chosen. It is necessary to monitor the external environment relating to the
procurement process in order to study the sunflower market, on which the Russian fat and
oil industry is more focused.

As a result of the study, it is proposed that in order to improve the monitoring of
the external environment aimed at the internal control of the procurement process based
on analytical procedures, it is advisable to monitor the external environment for internal
control of the procurement process on the basis of big data and business analytics.

It is necessary to constantly collect information (not once a year) using digital techniques.
It is reasonable to track the external environment for the internal control of the pro-

curement process on the basis of big data and business analytics.
Big data is large volumes of structured and unstructured data, to which statistical

processing and analytical procedures are applied.
The information base is analytical materials and reviews of the market of oilseeds and

their processed products provided by the Institute of Agrarian Market Conjuncture (IAMC),
which is an information and analytical agency carrying out a wide range of applied and
theoretical research on the development of the worldwide and Russian agricultural and
food system, analysis and short-and long-term forecasts for the development of agrarian
and food markets in Russia and in the CIS countries. The research conducted by IAMC
covers the entire set of the vertical product chain. It is necessary to determine the volume of
processed data, the analysis of which is one of the key problems for a particular company.

Monitoring the external environment with the aim of the internal control of the
procurement process involves an analysis in the following five key areas.

During our research, these directions of analysis were formed the within the frame-
work of external environment monitoring for the internal control of the procurement
process, taking into consideration the specifics of the fat and oil industry and the informa-
tion base used for analysis, presented in Table 3.

Analytical procedures should be carried out systematically with the purposeful forma-
tion of both current and retrospective information in order to identify trends and patterns
of market development. It is also necessary to take into account the frequency of receiving
information. For example, the Institute of Agricultural Market Conjuncture provides an
overview of the market of oilseeds and their processed products once every two weeks.
This should be taken into account when designing an environmental monitoring system. In
order to monitor the external environment in commercial organizations, price comparison
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sites or offers, marketplaces (aggregators), and online store sites can be used when choosing
suppliers.

Table 3. Recommended directions of analysis within the framework of external environment moni-
toring for the internal control of the procurement process, taking into consideration the specifics of
the fat and oil industry and the information base used for the analysis.

Analysis Direction Information Base

(1) The analysis of the structure of the per
capita consumption of seed oils and fats
in the world, as well as the study of the
dynamics and structure of oil
production in the world and in the
Russian Federation.

Data on the per capita consumption of seed oils and fats based in the EU, the USA,
the Russian Federation and its structure;

Data on the demand for seed oils, on the production of seed oils in natural and
value terms, and their dynamics in the world and in the Russian Federation;

Data on the structure of oil production in the world and in the Russian Federation,
as well as data on major players in the oil and fat market;

Data on the export and import of sunflower oil in physical and monetary terms;

(2) Analysis of sunflower yield by federal
districts in the Russian Federation, and
also the dynamics and structure of the
gross harvest of oilseeds by types.

Data on sunflower yield in the world and in the federal districts of the
Russian Federation;

Data on the dynamics and structure of the gross harvest of oilseeds in the Russian
Federation by type, as well as by federal districts.

(3) Analysis of the dynamics and structure
of seed oil production in the Russian
Federation by districts and the largest
players in the sunflower oil
production market.

Data on the dynamics and structure of seed oil production in the Russian
Federation by districts and the largest players in the sunflower oil

production market.

(4) Analysis of operational information on
sunflower sowing for grain in farms of
all categories in the Russian Federation.

Operational information about the sowing of sunflower for grain in farms of all
categories in the Russian Federation.

(5) Analysis of the market conditions of
oilseeds (sunflower), which involves an
analysis of prices for sunflower seeds,
sunflower stocks by agricultural
organizations, and shipments of
sunflower seeds.

Operational information on prices for sunflower seeds, sunflower stocks for
agricultural organizations, and shipments of sunflower seeds.

Data on the dynamics of Russian and world prices for sunflower seeds.

4.2. Features of the External Environment Monitoring Organization, Taking into Account the
Specifics of the Fat and Oil Industry, for the Internal Control of the Process of Procurement with the
Use of Digital Techniques

Digital transformation provides a change in the business model used by the com-
mercial organization, the most important characteristic of which is to use digital platform
solutions in order to create value. As evidenced by the study conducted by Ertz et al. (2021),
“The analytics of large data can improve the organizational processes to such an extent
that such improvements can significantly improve the company’s financial performance”.
Scientists have established that the use of business analysts has a positive effect on the
company’s performance, descriptive analytics has a positive effect on profit indicators, and
predicative analytics has a positive effect on revenue and profit indicators. Thus, large data,
business analysts, and artificial intelligence opens up new features associated with the
automation of functions previously performed manually, which helps to increase produc-
tivity and reduce the number of unfair activities for employees. In addition, these allow a
company to organize the monitoring of the external environment at a new level, the results
of which can be used for planning purposes. Employees should have high qualifications
and digital skills. In light of increasing data, it is necessary to clearly determine which data
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from external sources must be analyzed for planning, control, and making management
decisions. Descriptive and predictive analytics are advisable to integrate with planning
and internal control processes.

Haugom (2020) studied the concepts and models that involve the use of MS Excel
software, since not all organizations could afford the software for price analysis.

Monitoring the external environment within the framework of the internal control
system in relation to the procurement process, carried out on the basis of digital techniques,
allows for the identifying of risks and how these affect the level of raw material prices. The
approaches used by suppliers to form the price of raw materials and the industry-specific
features of the procurement process in commercial organizations both determine the most
characteristic risks caused by both the reliability of counterparties and the abuse of the
top managers of the company when making management decisions. Thus, the constant
improvement of the internal control system based on a risk-oriented approach is required.
Let us focus in more detail on the fifth direction of the analysis used within the framework
of the proposed integrated scheme for monitoring the external environment for internal
control of the procurement process, in view of the special importance of issues related to
dynamic pricing due to the use of digital techniques.

Internal control in the context of digital transformation should take into account
the features characteristic of dynamic pricing. As part of the monitoring of the external
environment on the basis of descriptive and predicative analysts, it is advisable to exercise
domestic control over the level of prices for purchased commodity and material values,
work, and services and on this basis decide on a supplier.

Spann and Skiera (2020) made a great contribution to the development of the economic
foundations of dynamic pricing. The scientists note: “Dynamic pricing describes a pricing
strategy in which prices for the same product, defined here as a product or service, vary
depending on the time of purchase or consumers. The main distinguishing feature of dynamic
pricing in comparison with other forms of price differentiation is that the price change is
not announced in advance”. They distinguish two forms of price differentiation: price
differentiation “without independent choice” and price differentiation “with self-selection”.

In the context of the digitalization of the economy, the volume of information has
significantly increased and communications have changed due to the formation of an
interactive environment and the use of digital techniques that contributed to the emergence
and development of dynamic pricing. The increase in prices for goods, works, and services
that occur randomly for buyers is an example of dynamic pricing and should be the object
of analysis and control within the framework of the procurement process of businesses
(Bulgakov 2020).

In practice, dynamic pricing can be used to manage the income of the organization.
A comparative analysis of forms of price differentiation is represented in Table 4.

Table 4. Comparative analysis of forms of price differentiation (Spann and Skiera 2020).

Comparison
Parameters Price Differentiation “without Independent Choice” Price Differentiation “with Self-Selection”

Essence The potential buyer receives his individual price

Potential buyers are offered different versions of the
same product and are given the opportunity to choose
the product option that is best suited for them at the

appropriate price.

Features
High requirements for data quality, acceptability, and

the need to ensure non-discrimination from a legal
point of view

The need to develop products in different ways based
on at least one parameter is perceived by customers as

a fairer price differentiation

Principles of division
into groups

(a) geographical segments
(b) characteristics of the buyer

(a) the time of purchase or use, (b) the quality of the
product, (c) the quantity of the product, and (d) the

effort required to find cheaper price options

Types of dynamic
price changes

Non-interactive (prices are provided by the seller or an intermediary between sellers and buyers), interactive
(prices are set by the intermediary/broker based on the use of the platform or trading platform, either by

third-party traders on the platform, or through spot pricing
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From the point of view of procurement, it is necessary to analyze possible suppliers,
the requirements imposed on them, issues related to data protection, and the features of
dynamic pricing, which can lead to wider access to inventory values, works, and services.

Large data could be used in price monitoring in the context of geographic segments.
Table 5 presents a fragment of price data on sunflower seeds by region in the Russian
Federation as of 20 April 2021, rubles/t.

Table 5. Fragment data on prices for sunflower seeds by region in the Russian Federation as of 20
April 2021, rub./t according to the Institute for Agricultural Market Studies (IKAR).

Region
Purchase Prices of Oil Extraction Plants for Sunflower with VAT the Basis of the CPT Plant

Min Max Prevailing Price Last Week

Voronezh region 59,000 63,100 61,500 61,400
Tambov region 59,200 62,300 60,800 61,000
Penza region 59,850 61,600 60,700 60,400

Samara region 60,200 62,000 610,201 61,100
Saratov region 59,600 61,700 60,850 61,000

Republic of Tatarstan 60,350 63,400 62,300 62,150
Volgograd region 59,000 60,150 59,700 60,100

Krasnodar Territory 60,300 65,200 62,500 62,600
Stavropol Territory 60,700 63,500 62,350 62,300

Altai Krai 53,000 55,000 54,000 55,500
Weighted average price in Russia 59,120 61,800 60,570 60,900

It should be noted that the presented data form a number of numerical values char-
acterizing the price for subsequent periods of time, and are used to describe and analyze
changes in purchase prices. Arrays of digitally generated data can be used in combination
with other databases (for example, data on weather conditions affecting business processes
in agricultural and processing companies). With the use of data analytics it will be possible
to analyze information about prices in different regions, to forecast prices, and at last to
make decisions aimed at implementing effective procurement activity.

These tables allow us to conclude that the weighted average price in the Russian
Federation is 60,900 rubles per ton. Prices exceed the weighted average price in the Russian
Federation in almost in all of the regions. Only in the Altai Territory, the Penza Region,
and the Volgograd Region are prices lower than the weighted average price in the Russian
Federation. In the context of the stagnation of prices for sunflower processing products, it
is unprofitable to buy raw materials at current prices. Sellers are not ready to lower prices
and prices cheaper than 60 thousand/rub. per ton in the European part of the country
are rare.

The Institute for Agricultural Market Studies (IKAR) provides weekly information on
the dynamics of Russian prices for sunflower seeds in the context of regional (RF, Center,
South, Volga, Siberia) and world prices, which can accumulate in the organization. This
information allows for the swift tracking of the main trends and changes in pricing. In
addition, it is advisable within the framework of an integrated system for monitoring
the external environment to use using special software for the purpose of parsing both
sunflower oil in catalogues and the websites of potential suppliers. This would entail
the automated collection of data on the characteristics of sunflower seeds offered on the
market (prices, discounts, grades, packaging, etc.). Parsing provides the generation of
leads, prices, and the monitoring suppliers' reputations. Parsing provides high speed
data collection, accuracy, and the absence of “human” factor. Parsing in relation to the
procurement process in business requires determining a list of potential supplier companies,
determining information for parsing (prices, discounts, grades, packaging, regions for data
collection, etc.), and determining the frequency of the parsing. Based on the collected data
in combination with the data of the Institute for Agricultural Market Studies (IKAR), it
is advisable to compare products using data visualization and to make decisions on the
choice of suppliers, taking into account the outputs of the KYS procedure. In combination
with the parsing results, weekly data from the Institute for Agricultural Market Studies
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(IKAR) on the prices of sunflower oil producers, formed in the context of regions and the
largest sunflower oil producers, could be applied as well (Table 6).

Table 6. Prices of sunflower oil producers, RUB/kg with VAT on the domestic market for the period
12–18 April 2021 according to Institute for Agricultural Market Studies (IKAR).

Region
Prices for Unrefined Sunflower Oil, Including VAT

SFO Prices EXW-Crusher Ind. VAT, RUR/kg

Min Max Prevailing

Orel Region
Joint-stock company “Orelmaslo” x x 119.0

Kursk Region
LLC “Agroresurs” x x 117.0

Tula Region
“Kubanmaslo” Efremovsky Oil Extraction Plant x x x

Voronezh Region 116.0 120.0 117.5
Borisoglebsky Oil and Fat Plant x x 118.0

LLC «Olgam» x x 120.0
Rossoshansky oil seed plant x x 116.0
Narodnensky oil seed plant x x 120.0

Tambov Region
Zherdevsky oil seed plant x x 117.0
Lipetsk Region Altair LLC

“Donskaya Niva” x x 121.0
LLC«Altair» x x x

Penza Region
LLC Penza oil seed plant 125.0 130.0 125.0

Samara Region
CJSC “Samaragroprompererabotka” x x 120.0

Utevsky Oil Extraction Plant x x 120.0
Saratov Region

Atkar Oil Extraction Plant x x 120.0
Krasnodar Region 116.0 125.0 118.5

Average for the Russian Federation 116.0 125.0 118.7

The prevailing average price in the Russian Federation is 118.7 rubles/kg with VAT.
To conclude contracts with suppliers that provide high-quality inventory items, works, and
services at lower prices in comparison with other prices, it is necessary to use big data that
allows you to compare prices, to compare a variety of price offers from suppliers, and to
control prices for purchased inventory items, works, and services.

The practical significance of the research is in testing the formed integrated monitoring
scheme of the external environment, taking into consideration the specifics of the fat-and-oil
industry, aimed at the internal control of the procurement process based on a risk-oriented
approach within the framework of the developed information model of internal control of
the procurement process in a fat-and-oil industry company. The limitations of this scheme
are its orientation to a specific industry and business process. For developing an external
monitoring scheme for other industries and business processes, it would be necessary to
have a deep understanding of their features.

The particularity of the formed integrated environment monitoring scheme is that it
takes into consideration the specifics of the fat and oil industry and its application not only
within the framework of strategic planning, but also for the internal control of the process
of procurement based on a risk-oriented approach. This scheme can be used in companies
in the fat and oil industry in relation to the process of procurement (Abramov 2016).

The removal of restrictions on the export of sunflower seeds during the period of active
harvesting in the agricultural season of 2020–21 led to threats to the raw material supply
of Russian raw processors and created uncompetitive conditions in the world market for
foreign producers of fat and oil products, primarily Turkish ones. On the one hand, this
provided an additional export channel for agricultural producers, but, on the other hand,
it was a loss for the state as a whole in financial terms in the form of taxes to budgets of
all levels as well as sales markets for high-margin goods obtained as a result of processing
sunflower seeds, i.e., the highly profitable export product, sunflower oil. In the 2019–2020
season, more than 1.2 million tons of sunflower seeds were exported from Russia, due to
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which the state did not receive an additional $ 0.5 billion of proceeds within the framework
of the “Export of agricultural products” project.

In the context of an increase in the exchange rate and active contracting for the export
of sunflower, in the agricultural season of 2020–2021, the volume of sunflower exports
significantly exceeded the indicators of the 2019–2020 season, which led to a significant
underutilization of processing capacities within the country. As harvesting approached,
the process of exporting raw materials intensified, causing an increase in domestic prices
for sunflower seeds and reducing the competitiveness of Russian raw processors. Under
these conditions, transnational companies exported Russian sunflower seeds, primarily
from the and Krasnodar Territory and the Rostov region, to their foreign factories in order
to replenish raw materials. So, in the 2019–2020 agricultural year, the export of sunflower
grown in the Rostov region and the Krasnodar Territory amounted to 600 thousand tons
(350 thousand tons from the Rostov region and 250 thousand tons from the Krasnodar
Territory). This accounted for 23% of the volume of sunflower grown in these regions. At
the same time, the processing capacity of sunflower in the Rostov region alone is 2.5 million
tons per year. Thus, taking into account the export of raw materials, the level of provision
for processing enterprises in the Rostov region with regard to sunflower was 51%, and in
the Krasnodar region it was less than 30%.

In the 2020/21 season, the situation not only repeated itself, but also worsened signif-
icantly due to climatic conditions. At the same time, factories in the southern regions of
Russia were forced to carry raw materials from the central regions and the Volga region. In
the current conditions, under the influence of external factors, a shortage of raw materials
was formed with an increased demand for raw materials from enterprises of the fat and
oil industry.

The combination of these negative factors and the lack of regulation of exports by
the state led to a sharp unjustified increase in the price of sunflower seeds in the domestic
market, the price indicator for which, for agricultural producers, was not the price of
sunflower oil in the domestic consumer market, but the price offered by exporters focused
on the interests of foreign companies. So, the price of sunflower seeds for a month from
October 2020, in the Southern Federal District, grew to 43–44 rubles/ton without VAT,
and in the Volga Federal District and Central Federal District this was 41–42 rubles/ton
without VAT, which is almost three times higher than the price level of the 2019 season.
A similar situation arose in the beginning of the new agricultural season in 2021/22 in
the territory of the Rostov region. Due to climatic conditions, the sowing of industrial
crops, primarily sunflower, lagged behind the planned level by an average of three weeks.
So, on 26 April 2021, in this region, sunflower was sown on 8.5 thousand hectares, which
is 26 times less than in the previous period. At the same time, the cold spring and hot
summer will significantly affect the yield of sunflower, both in the Rostov region and in the
Southern Federal District. These external factors will lead to a shortage of resources for the
processing enterprises of the oil industry. As a result, by the beginning of the new harvest
in 2021/22, an increased demand for sunflower raw materials from raw processors will be
formed on the market, with a low level of offers from agricultural producers, which will
lead to an unreasonable increase in prices.

In the current conditions, previously unidentified risks and “blind” zones are begin-
ning to actively manifest themselves, forming new risk profiles, primarily in the informal
part of the internal control system, requiring the improvement of control procedures.

5. Discussion and Conclusions

Thus, in the course of the study, methodological recommendations were developed
aimed at improving the monitoring of the external environment for the purpose of internal
control of the procurement process, involving the use as an information database provided
by Rosstat, the Federal Customs Service of the Russian Federation, operational data of
ICAR monitoring, and conducted on their basis an enlarged scheme involving: (1) an
analysis of the structure of per capita consumption of seed oils and fats in the world
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and the dynamics and structure of the world production of seed oils and oil production
in the Russian Federation; (2) an analysis of sunflower yield by federal districts in the
Russian Federation and the dynamics and structure of the gross harvest of oilseeds by
type; (3) an analysis of the dynamics and structure of seed oil production in the Russian
Federation; (4) an analysis of operational information on sunflower sowing for grain
and data on the sowing of sunflower for grain in farms of all categories in the Russian
Federation; (5) an analysis of the market conditions for oilseeds (sunflower), which involved
an analysis of prices for sunflower seeds, sunflower oil, sunflower stocks by agricultural
organizations, and shipments of sunflower seeds. The use of the proposed analytical
procedures contributes to the adoption of rational decisions regarding procurement in
order to achieve higher efficiency with regard to the process of procurement in business. In
the context of digitalization in commercial organizations, it is necessary to use big data and
business analytics when monitoring the external environment for the internal control of the
procurement process when developing a digital platform.

Understanding the current state of the sunflower market and the results of external
monitoring allows the players of the fat and oil market to strengthen their positions on
the basis of developing a strategy that takes into account the peculiarities of the external
environment. The use of big data and business analytics contributes to the improved effec-
tiveness of internal control and the achievement of the strategic goals of the organization,
allowing it to develop competitive advantages.
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