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Abstract. In order to determine the depressed regions of the status of the
dairy industry, the main target functions of the anti-crisis strategy are
formulated. As a preliminary research method in crisis management, a
morphological analysis was chosen, which is an effective methodological
approach. The advantages and disadvantages of morphological analysis are
evaluated. A morphological matrix for ranking the regions of Siberia
according to the main indicators of the dairy industry was built and 5
clusters of regional status were formed. Only one region was classified as
depressed — the Republic of Tuva. Effective anti-crisis management tools
are proposed. The introduction of digital technologies and the organization
of automated workstations on their basis are recommended, which will
compensate for the shortage of qualified personnel, increase labor
productivity, and government support for these events and the attraction of
investors are also required.

1 Introduction

The possibility of a crisis in organizations of dairy industries exists at any time, even
when no obvious signs of such a process are manifested. This is due to the fact that in the
management process there is a constant risk associated with the cyclical development of the
socio-economic system, as well as the proportionality and dynamism of managed and
unmanaged processes. Human needs and interests are also changing dynamically. “That is
why the management of any system of a socio-economic nature” [1] should always be, to
one extent or another, anti-crisis.

Both Russian [2-5] and foreign researchers [6-10] paid attention to the tasks of the anti-
crisis management of the dairy industry.

Anastasia Babkina [2-3] «on example of two agrarian dairy enterprises of Vyazmy
Region Smolensk Oblast there was drawn estimation of operation research method
expediency to harmonize investment business plan and sectoral crisis management
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program. It was proved the method is cost saving technique reduces negative profits
comparable with sums of budgetary subsidy for business units to develop dairy
stockbreeding within backing of regional goal-oriented program of agriculture
advancement».

Research by Don J Deasy showed that ‘the dairy industry is under pressure to improve
product security, implement efficient risk management and rapid response capabilities, and
manage quality ‘from trough to table’ to achieve full, verifiable traceability. In order to
invest proactively in the future of the industry, individual processors must reassess their
handling of quality and traceability data for strategic and competitive success, make
appropriate physical configuration and operational adjustments, and deploy readily
available technological tools to meet legislative and consumer demands, enhance product
quality and increase operational efficiency and profits” [6].

The aim of the research by Agatha Popescu [7] was to analyze the main trends in the
milk market and the impact of the dairy crisis in Romania for the period 2007-2015. At that
time the number of cattle decreased as a result of the high price of agricultural resources
and the low price of milk in farms. Unskimmed milk production decreased by 15%, and
cow's milk by 21.3%. Due to a shortage of raw milk, processers were forced to purchase
raw milk from other countries. “The weak connection between producers-processors-
traders and consumers along milk chain have allowed milk crisis to leave deep traces and
claimed a change in milk market policy regarding more equitable measures and tools for
milk producers, taking into account the expenses for production factors as well as consumer
price, in order to avoid production concentration and to assure a balanced distribution of
value added along milk chain. The strong competition among farms, oblige farmers to pay
more attention to knowledge, training level, modern technologies, and farm management,
factors which could keep production cost at a low level, assure a high milk quality, and
economic efficiency” [7].

The very possibility of implementing crisis management is determined, first of all, by
the human factor. Rational economic behavior of a person enables searching for ways out
of the current crisis, directing efforts to solve the most acute problems, while applying the
experience gained in the past to overcome problem situations [4].

As a result of a thorough analysis of the industry strategy, regional administrations
should focus on the following five aspects (Fig. 1), which are the basic target fictions in the
development of the anti-crisis strategy [10].

y * Effectiveness of the current dairy industry strategy

\/ « Strength and weakness, potential opportunities and threats of the

2 industry

* Industry price and cost competitiveness

3
V4 * Assessment of the strength of the industry’s competitive position
Y * Detection of the industry crisis issues

Fig. 1. Principles of Anti-Crisis Strategy, Source: [1].

2 Materials and method
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Morphological analysis was chosen as a preliminary research method in crisis management,
which is an effective methodological approach — a way of seeing and a generalized attitude
to reality. Fritz Zwicky [11] proposed to generalize and systematize the concept of
morphological research and include in it not only the study of the forms of geometric,
geological, biological and generally material structures, but also the study of more abstract
structural relationships between phenomena, concepts and ideas, whatever their nature is.

Morphological analysis is based on the concept of a universal connection between all
objects, events and spheres of reality. “... in the final and true image of the world,
everything is related to everything, and nothing can be discarded a priori as insignificant”
[12].

According to this approach, creativity is simply a combination of seemingly different
things and parameters, as well as a combination of disparate pieces of information from
various areas that are usually not obvious and are not interconnected. Strengths and
weaknesses of morphological analysis are systematized in Table 1.

Table 1. Advantages and disadvantages of morphological analysis. Source: [11-12].

Disadvantages and limitations
The space for solving problems is determined by the
boundaries of the constructed matrix, and the process of
creating a new one takes place inside the morphological
field.
The success of the method directly depends on the
subjective processes of evaluating and selecting key
parameters and the variety of their alternatives and,
ultimately, the most useful combination of them.
The mechanical application of the method leads to the
emergence of a large number of alternatives, many of
which turn out to be meaningless and useless.
The absence of criteria for choosing useful combinations
and decision options makes possible the loss of useful
and significant alternatives.
Morphological analysis increases "the probability of

Advantages
Morphological analysis is a good
structured method and approach that
helps discover new relationships or
configurations that may be skipped by
other - less structured - methods.

This method is a power technique for
solving a complex, multidimensional
realistic problem.

This is a systematic and focused
method that enables systematization
of existing information and generation
of new creative ideas for the design of

new products, technologies and
services.

obtaining an interesting solution but does not guarantee
its receipt” [7].

Morphological analysis can serve as a
variant of the co-creation of man and
computer. This method can be easily
implemented using computer tools
and can be used in computing,
computer-aided design decisions,
artificial intelligence models, string-
parametric synthesis, parametric
architecture and design.

The combinatorial theory of creativity is only one of the
levels and a partial manifestation of its universal theory,
and the combination is only one of a number of
mechanisms of creative activity. Thus, the understanding
of creativity as a process of creating new combinations
leads to the dominance of convergent thinking over
divergent thinking. In addition, in this method, analytical
and rational thinking prevail over intuitive problem
solving and transforming imagination.

Modern realistic problems are highly variable, uncertain
and ambiguous, and their development scenarios are
often unpredictable and lie beyond certain boundaries of
the morphological space.

To conduct a morphological analysis, it is necessary to determine the possible

parameters that characterize the dairy industry, and approaches that allow formalizing the
processes taking place in it. As parameters of the formalized model [13], using ranking
methods and economic interpretation, 7 classification groups were identified, including 15
key industry indicators, structured in Figure 2, covering all areas of the dairy industry.
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Volume of funds, mln. RUR. | * X15 - of state support for the dairy industry

Fig. 2. Classification of indicators characterizing the dairy industry. Source: [9, 14-15].

The names proposed for the analysis of the main indicators of the dairy industry, given
in Table 2, are available in open sources. The authors assigned their designations for formal
description and manipulation in mathematical models. As is customary in most research,
indicators were given as the Latin symbol X and a numeric defining the number in the order
located in Table 2.

As the second parameter of the morphological model, we should consider the regions in
the order defined in the analysis of the available resources of milk and dairy products. As is
customary in most research, the indicators were given as the Latin symbol Y and a numeric
defining the number in the order located in Table 3.

Table 3. List of regions of Siberia. Source: [14-15].

Designation Region
Y1 Altai region
Y2 Omsk region
Y3 Novosibirsk region
Y4 Krasnoyarsk region
Y5 Kemerovo region
Y6 Irkutsk region
Y7 Tomsk region
Y8 Republic of Khakassia
Y9 Republic of Altai
Y10 Republic of Tuva

Morphological analysis of the parameters of the dairy industry (Table 2) by region
(Table 3) covers all options, creating a decision field (15 by 10) out of 150 possible
combinations. In addition, each of these combinations is evaluated by the rating (place) of
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the region according to the indicator under study, which characterizes the level of
depressiveness of the region. The higher the rating, the higher the region’s depression.

3 Research results

Based on the analysis, a morphological matrix was formed (Table. 4).

Table 4. Morphological matrix of ranking of Siberian regions by indicators of the dairy industry.
Source: [14-15].

Designation | Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10
X1 1 4 3 2 6 5 8 7 9 10
X2 1 3 2 4 6 5 7 9 8 10
X3 1 4 2 3 8 6 10 7 5 9
X4 1 3 2 4 8 6 9 7 5 10
X5 7 4 5 1 6 3 2 8 9 10
X6 7 4 5 1 6 2 3 8 9 10
X7 3 6 5 2 4 7 1 8 9 10
X8 3 6 5 2 4 7 1 8 9 10
X9 3 6 5 2 4 7 1 8 9 10
X10 3 6 5 2 4 7 1 8 9 10
X11 3 6 5 2 4 7 1 8 9 10
X12 1 5 2 7 8 9 4 6 3 10
X13 1 5 2 7 8 9 4 6 3 10
X14 1 2 5 3 4 6 8 7 9 10
X15 1 3 2 4 5 6 7 8 9 10
Total points | 37 67 55 46 85 92 67 113 114 149
Region 1| 4 | 3 2 6 7 5 8 9 10
rating
State of the . . . .
regions promising positive stable pre-depressive depressive
Point Less than From 31 to From 61 to 90 From 91 to More than
interval 30 60 120 121
Number of
regions in 3 3 3 1
the interval
1 .A}tai 2.0msk region 6.lrk}1tsk 10.Republic
region region of Tuva
Regions 4.Krasnpyar 7.Tqmsk 8. Republif: of
sk region region Khakassia
3.Novosibir 5.Kemerovo 9.Republic of
sk region region Altai

As a result of the morphological analysis, 5 clusters of the state of the regions were
formed. Not a single region fell into a promising cluster, three regions were included into a
positive, stable, and pre-depression cluster, and only one region was classified as depressed
- this is the Republic of Tuva.

Significant discrepancies in the results of assessments of resource potential and
morphological analysis should be noted. The common in their assessments was the
unconditional first place of the Altai Territory, the third place of the Novosibirsk Region
and the last three places of the Republics of Khakassia, Altai and Tuva.
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4 Discussion of research results

An example is the crisis in the dairy industry of the depressed regions of the Russian
Federation, which threatens a person’s comfortable existence and his health. For example,
the Republic of Tuva in terms of per capita consumption of dairy products is almost two
times less than the permissible norm [14-15]. This leads to seeking new production
technologies which, in modern conditions, are primarily digital. Today, there is a problem
of inefficient management at dairy enterprises in depressed regions, which has become the
most common among those that impede the normal effective development of market

relations.
( N )
« through the development of new products with
Market Improvement competitive advantages;
« for example, fortified milk, milk for children from three
\ y years old in convenient packaging. J
( )
Blocking the * by including them in integr.ati.on formations and thereby
. preventing their bankruptcies;
development of financial . . .
bl * subsidizing loss-making units at the expense of
problems X
profitable units. )
e N\
« their use in the most important areas for the development
Resource concentration of new types of products, operations;
« for example, creating a company chain. y
Ne——
D N
* corporate services, support services, and business units;
Fostering collaboration « the storage, processing and transportation of dairy
products are especially important. )
\e——
4 " ) -
* on fast-growing markets based on the integration )
Using the opportunities of mechanism;
unrealized market « diversification of the market portfolio, creation of a new
L potential y product line. )

Fig. 3. Strategic opportunities of reorganization, Source: [1].

The subject of crisis management are realistic problems and factors of the crisis

emergence (Fig. 3), in other words, all manifestations of contradictions that can provoke an
aggravation of the situation and lead to a crisis. The process of any management assumes
the presence of features of crisis management in it.

By the crisis management function is meant a certain type of activity that implements
the subject of crisis management and determines its final result. This activity answers the
logical question: what needs to be done so that the management process is successful at all
stages of the crisis.

The main feature of crisis management is its integration in the conditions of formal and
informal management. In addition, of great importance for crisis management is its focus
on the future, availability of the opportunity to form a rational “strategy for the long-term
development of the dairy industry” [16], a structured version of which is shown in Figure 2.
“The anti-crisis strategy of dairy organizations is connected with the use of rehabilitation
opportunities for vertical integration and diversification of the assortment, as well as the
development of innovative products” [5].



E3S Web of Conferences 175, 13024 (2020) https://doi.org/10.1051/e3sconf/202017513024
INTERAGROMASH 2020

5 Conclusion

The introduction of digital technologies and the organization of automated workstations
based on them are recommended as effective tools for crisis management, which will
compensate for the shortage of qualified personnel and increase labor productivity. At the
same time, the need for state support and attracting investors will increase [1].
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