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STRATEGIC MANAGEMENT

OPTIMIZATION OF THE REGIONAL
AGRICULTURAL SECTOR BY MEANS
OF MODERN FORECAST MODELING

INSTRUMENTS

Abstract

Under the conditions of Ukraine’s integration into the world economic space, the agri-
cultural sector is one of the priority and strategically important sectors of the national
economy. The research objective is to substantiate the theoretical, methodological
and methodical principles of strategic management of economic development of the
regional agricultural sector and to solve actual problems in order to optimize stra-
tegic management based on cognitive scenarios of supply and demand balancing in
the agrarian market, probabilistic modeling, which allows the regions to identify the

“growth points”, to optimize the sectoral structures of the economy, to improve the qual-
ity and efficiency of the developed and implemented scenarios and the strategies of the
agroindustrial production development in the region.

As a result of the research, a scenario-probabilistic model of economic development of
the regional agrarian sector was proposed, which allows to identify the priority direc-
tions for the long-term perspective, to adjust the direction of development if necessary,
to explore different scenarios of the development of events on the priorities change at
the macro level in the conditions of uncertainty and risks.

Thus, the practical value of the research enables to predict the strategic development
of the agricultural sector of the region and its individual areas by using a systematic
approach and compositions of methodological approaches to analysis and forecasting,
considering it as a complex and structured system.
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INTRODUCTION

The modern stage of transition to another model of the national econ-
omy at the regional level should be characterized by the formation of
long-term development priorities aimed at overcoming the present
challenges, and the identification of promising directions, maybe as
of yet new, but priority for the future. Therefore, the system of strate-
gic management of the regional level at the stage of decentralization
implementation should be focused primarily on pumping up the local
budgets, improving the efficiency and competitiveness of the economy
of the region by identifying development priorities and forming opti-
mal sectoral structure. Thus, for strategic management of social and
economic development of the region and certain branches of its econ-
omy, it is offered to apply methodological approaches based on the use
of modern tools of predictive modeling and planning.

The changing situation and the presence of significant mutual influ-

ence of trends in various spheres complicate the prediction of the de-
velopment of events for the long-term perspective. In particular, the
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problem of ensuring the sustainable development of agrarian production involves the elaboration of a
number of issues related to climate change, food security, demographic situation in the countryside, etc.

The purpose of the article is to study, analyze and develop financial and economic methods for select-
ing the priority directions of the agricultural sector of the region as the basis for strategic planning and
forecasting, as well as improving the results with the quantitative characteristics of alternative scenarios.

Research needs a powerful information support that would allow to form the most comprehensive pic-
ture of the situation, that is, the centralized use of databases and knowledge, as well as the transition
from a normative system of strategy development to the application of adaptive approaches that would
allow to explore the complexity of the investigated issues, sensitivity to the social and economic system
to the ongoing changes. Thus, the methods of strategic management based on the use of foresight are
gaining more popularity. Unlike the traditional system of strategic planning, foresight focuses on the
formation of the economic system of resistance to external threats, their prediction, early detection and

rapid recovery after the crisis.

1. LITERATURE REVIEW

Literature review confirms the fact that the expe-
rience of applying foresight in agro-industrial pro-
duction has been developed in the countries of the
European Union, BRICS, Latin America, etc., and
the research was carried out by such famous scien-
tists as McAllester (1991), Burstein and Holsapple
(2008), Griinig (2011). Such a technique, focused
on stimulating the data collection, ensuring in-
formation exchange between organizations, early
intervention of the negative situation at all levels
of management allows you to solve the tasks of
strategic management in conditions of uncertain-
ty, structural transformations and socio-politi-
cal changes, including implementing a foresight
technique.

In Ukraine, a foresight reflecting a modern vi-
sion of the perspectives of agrarian sector devel-
opment was worked out in 2016 by a team of sci-
entists under the direction of Zghurovskyi (2016)
for medium-term (until 2020) and long-term (un-
til 2030) perspective. As noted by Zghurovskyi
(2007), Pankratova (2014), in the modern world,
qualitatively new events, alien to the past, are con-
stantly taking place. They include a variety of frac-
ture-like and stepped changes that are associated
with the breaks in monotony of processes and have
the nature of substantially nonlinear phenomena.
Therefore, for the study of such processes and phe-
nomena, the new issue is becoming of great impor-
tance, namely to represent a future that cannot be
interpreted as an ordinary continuation of the past
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in view of the fact that this future can acquire fun-
damentally different forms and structures in com-
parison with those that were known in the past.

In the works of many scholars, such as Gozhiy
(2011), Trofymchuk (2014), Dovhyi (2014),
Talavyria (2012), Bidiuk (2017), it is substantiat-
ed that the reflection of all the main aspects in
the problem of choosing effective solutions in the
tasks of management with the help of socio-eco-
nomic systems development can be achieved
through a multimodal approach, when the choice
of solutions is carried out with the development of
a complex of different models, including mathe-
matical ones. The set of different requirements for
the decisions leads to the multi-criteria statement
of the decision-making task of managing the de-
velopment of socio-economic systems, since, for
the majority of requirements, their presentation
as a system of restrictions cannot be considered
effective because of the incompleteness of the in-
coming data for such representation. This allows
us to identify and solve the problems of manag-
ing the development of complex socio-economic
systems as a task of multimodal and multi-criteria
choice of effective solutions on a plurality of math-
ematical models.

In the decision-making tasks based on analyti-
cal procedures of Gozhiy (2011), Dovhyi (2014),
logical rules and rational expert evaluation of
Maryuta (2005), Redina (2005), Dolgorukov
(2005) in many cases do not give the desired re-
sult in terms of the quality of prediction estimates,
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and therefore there is a problem of systematic use
of alternative methods of forecasting to improve
the quality of estimates. In order to cope with this
problem when solving decision-making tasks for
the development of socio-economic systems of the
agrarian sector based on the methodology of sys-
tem analysis, which provides hierarchical analysis
of modeling and forecasting processes, taking into
account the uncertainties of the structural para-
metric and statistical nature, adapting the struc-
ture and model parameters to changes in process-
es and the use of alternative methods for evalu-
ating model parameters in order to find the best
estimates of predictions using a set of numerical
criteria for their predictions, it is advisable to use
the methodology suggested by Pankratova (2014),
Dovhyi (2014), Terentiev (2017), Prosiankina-
Zharova (2017), Efendiiev (2017).

2. DATA AND METHODS

The following methods determine the theoretical
and methodological foundations of the research:
the abstract and logical method - in substantiating
the essence of the strategic management concepts;
historical and logical method - in the study of the
development and improvement of the components
of the agricultural sphere functioning mechanism;
monographic method - for a detailed concretiza-
tion of scientific principles of strategic manage-
ment, planning and forecasting. During the re-
search, the SAS Enterprice Miner software for time
series analysis and data mining was used in order
to determine additional reserves for enhancing the
economic development of the agricultural sector.

As for the practical implementation of the forecast-
ing of the dynamics of the processes as the mean
square deviation of one-step forecast for the edu-
cational (historical) sampling, the mean absolute
deviation of the forecast in percent; Theil coeffi-
cient; Durbin-Watson statistics; multiple determi-
nation coefficient; Akaike information criterion;
Schwarz-Bayesian statistics; sum of squared de-
viations of the model; Fisher statistics, were used.

Using the estimates of combined forecasts is jus-
tified in order to select the best model developed
in the automatic mode (McAllester & Rosenblitt,
1991). This approach is characterized by a decrease
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in computational resources and the algorithmic
complexity of the procedures for their use in deci-
sion-making processes with a certain level of fore-
casts quality. When using the combined forecasts,
the following methods of forecast estimates com-
bination are used: forecast averaging, sound fore-
cast averaging, and optimization methods.

The application of information technology for
the analysis and processing of information for
the processes development and choice of prom-
ising methods (Kozhukhivska R., Parubok N., &
Petrenko N., 2017) for local agricultural produc-
tion is an integral part of the study, covering the
widest range of socio-economic processes influ-
encing its development. An equally important
component of strategic management is the anal-
ysis and information processing. It is important
to carefully analyze and evaluate quantitative and
qualitative information, in order to determine the
number and nature of external influences.

All this involves the development of information
technologies adapted to solve the tasks of support-
ing decision-making by the strategic management
of the economy of the region and its components.
This technology is based on the principles of mul-
timodal and multi-criteria approaches, as well as
on the integration of various types of information
that may contain data omissions and is based on
systematic use of data analysis, modeling, fore-
casting and decision-making. At each stage of de-
cision-making, information technology is aimed
at solving specific problems, namely informa-
tion technology analysis of its evaluation of in-
formation, information technology modeling for
forecasting, information technology forecasting,
and information technology of decision-making
support.

3. RESULTS AND DISCUSSION

After a period when the national economy func-
tioned in the conditions of socio-political and fi-
nancial instability, a rapid reorientation of foreign
economic relations, the active implementation of
reforms accompanied by radical changes in almost
all the spheres of economy and society need to be
revised and supplemented by the existing method
of macroeconomic forecasting and planning.

http://dx.doi.org/10.21511/ppm.16(4).2018.06



The task of choosing the priority directions of the
agricultural sector development is complex and
weakly formalized, since, while developing fore-
casts for strategic management of the development
of the region and certain branches and areas of its
economy, the researcher faces the need to solve a
wide range of interrelated tasks of system analysis,
such as study of the structure of a complex system
and its external environment, identifying trends
and making decisions about the prospects for its
further development. As a rule, most of these tasks
are weakly structured and characterized by the
uncertainties in the interaction between elements
of the system. All this significantly reduces the
probability of a reliable mathematical model de-
velopment and complicates the decision-making
process. Using the methodology of system analysis,
modern information technologies, including tools
for automating the model development of complex
systems and processes, combined with methods of
economic analysis, the researcher is able to use not
only quantitative indices, but also qualitative in-
formation, refine the model in course of the study,
analyzing the behavior of a complex system, there-
by increasing the decision-making justification.

Information model of the socio-economic sys-
tem, based on the provisions of the general the-
ory of systems, as noted in the scientific works of
Serhieieva and Bakurova et al. (2009) has the fol-
lowing form:

S,=58-8,-...-S,-...8,,

i " m

@

where S, is i-th hierarchical level, m - number of
hierarchical levels.

S =

1

(M.P.R.X.Y.f.8), @

where M,, P, R, - the set of real objects, enti-
ties and subsystems of the i-th hierarchical level,
X,, Y, - the set of internal and external parame-
ters of the system of the i-th hierarchical level and
the external environment, ¢i, f - functionals
that determine the relationship between the cor-
responding parameters on 7 levels in the form:

©)

B X, >V Y Y

Such a representation of the information model of
the problem of the complex system study involves
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its description with the help of information gener-
ated in different ways and obtained from different
sources.

Therefore, the development of socio-economic
systems has been studied by a number of diverse
approaches, methods and tools designed both to
study their development as a whole and their in-
dividual subsystems and elements. Most of these
approaches are aimed at applying traditional
econometric and mathematical models and focus
on static models of systems, using predominant-
ly quantitative assessments and relationships be-
tween their elements. Of course, the development
of individual socio-economic processes can be suf-
ficiently qualitatively predicted in the short-term
perspective using relatively simple models, in par-
ticular models of multiple regression, autoregres-
sive models, etc. However, better results in the me-
dium and long-term perspective under dynamic
structural transformations can be obtained using
methods based on various ideas, namely composi-
tions of methods of morphological, cognitive and
scenario analysis, probabilistic modeling, time se-
ries research, neural networks, etc. (Smolin, 2003).

Having examined the trends of the agricultural
sector of Ukrainian economy and certain regions,
it can be noted that it is a nonlinear dynamic pro-
cess of transition of this system from the unstable
to a stable state under the influence of internal and
external factors, mechanisms of self-organization,
synergistic effect of territorial agro-industrial as-
sociations of different types, which causes positive
changes and contributes to the desired effect in
the economy, the social sphere, and the ecology of
the region (Smolin, 2003):

dX

dr

1(0), Z(1), E()),

F(S(t), R(r), C(1), D(v), @)

where (t) is the investment, R() is the resource
potential of the economy, D(¢) is the information
flow, C(t) is the control action, S(¢) - state of
the economy, £ () are the environmental factors,
Z(t) are the external factors, X is the expected
result, ¢ — time.

On the basis of the proposed method of strategic
management, the peculiarities of processes, oc-
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curring in agro-industrial production, for the
study and forecasting of the events, it is offered to
use the scenario planning. In our opinion, SWOT
analysis is also an integral part of the analyti-
cal process (formulae 1-4). At the stage of SWOT
analysis matrix formation, on the basis of which
future scenarios for further development will be
formed, it is important to identify the disadvan-
tages of existing sectoral structure of the agro-in-
dustrial complex, which are typical for groups of
districts. As for the region in the economy, where
the leading industry is agriculture, typical is the
formation of cluster structures of different types,
it is important to take into account the oppor-
tunities and prospects for the formation of such
structures for the future, noting this in the SWOT
analysis matrix. Strengths and weaknesses of the
system are summarized using the SWOT analysis
(Table 1).

Taking into account the situational and informa-
tional uncertainties, the experience of rapid sys-

temic changes in the socio-political and economic
spheres of our country, the increasing influence of
global factors, the stages of scenario analysis, in
which cognitive and probabilistic simulation were
used, deserve special attention in the development
of scenarios. The necessity of using the toolKkit for
making managerial decisions regarding the justi-
fication of scenarios for the regional level develop-
ment of the national economy, its individual sec-
tors and branches is due to the need to form an
objective view of experts about the current state of
the national economy, identifying potential prob-
lems that may arise under different circumstances.

The main problem that has to be solved when
making development forecasts is that when con-
structing forecasts using methods widely used in
the economy, as well as using mathematical and
econometric models, it is often impossible to
form long enough time series of comparable sta-
tistical indices of socio-economic development of
Ukraine. Therefore, more and more researchers

Table 1. Results of SWOT analysis of the regional socio-economic system development

Source: Author’s development.

Positive factors

Negative factors

Natural and climatic conditions, natural resources and ecological situation:

favorable ecological situation;

availability of mineral resources;

favorable meteorological conditions;
availability of water reservoirs for fish breeding;
most of the land in the region is the black soil

emissions of low-purified wastewater into the environment;
acceleration of water erosion processes;

reduction of the forest cover area;

significant level of plowing;

insufficient use of available natural resources and climatic
conditions

Demographic characteristics and the state of the labor market:

e stable structure of labor potential, a significant number : ¢ reduction of population, in particular decline in birth rate;
of working age population; i e population ageing;
e significant proportion of skilled labor resources; i e considerable load on one vacant workplace;
e growth of self-employed population; ie  low level of employment;
e reduction of hidden unemployment; e low wages;
e increase in demand for labor professions; e the level of professional qualifications of a worker practically
e reduction of manual labor in agriculture : affects the possibility of employment
Economic development and sectoral structure:
e stable dynamics of economic development and e production curtailment without taking into account the
sectoral structure; : regional needs;
e creation of cooperatives and other integrated i e changes in the sectoral structure are unmanaged and hamper
formations; : the development of the regional economy
e stable growth of export potential; i o slowly restoring intersectoral connections in agro-industrial
e leading positions of agriculture; : production;
o power%ul chemical industry; i e unmanaged investment activity leads to chaotic changes in
e growth of investment attractiveness; the sectoral structure of the agro-industrial complex;
e development of seed and pedigree livestock breeding; :®  predominance of the raw material component in the export of
e development of processing and food industry ; agricultural products
Market infrastructure:
e commodity exchange in the region i o low volumes of transactions

Social standard of living:

e growth of average wages; i

e consumption of food according to rational
consumption standards;

e growth of household incomes and savings;

®  average pension rise

advanced wage growth as a result of consumer prices
increase;

low purchasing power of the population;

existence of significant differentiation between cities and
districts of the region;

increase in the share of food spending of the population
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(Griinig, 2011; Burstein & Holsapple, 2008) prefer
to use cognitive, causal and mathematical mod-
els, as well as econometric models, which greatly
increase the information requirements of the de-
cision support process. Cognitive modeling as a
component of strategic management in develop-
ing scenarios for the development of the econom-
ic sectors of the region or national economy, tak-
ing into account the use of forecast technology, is
used to systematize expert knowledge, identifying
potential threats and opportunities for system de-
velopment, objectives and possible contradictions
in the definition of goals, criteria, object and sub-
ject of the research, description of complex system
characteristics and factors of influence of the ex-
ternal environment.

The information base of these models is constant-
ly and rapidly expanding, for the construction of
such models, not only statistical indices and rat-
ings, but also poorly structured Big Data can be
used, the data from which can be obtained using
appropriate analytical tools. At the stage of cog-
nitive model development, as an information pro-
vision tool for the decision maker, not only the
tools for entering and processing structured infor-
mation, in particular, statistical data, but also un-
structured information, including those placed on
Internet resources, can be applied. The peculiarity
of cognitive modeling is that the person making
the decision is regarded as an integral part of the
investigated system.

Taking into account the fact that the socio-eco-
nomic system develops under the conditions of
uncertainty, the model proposed by Pankratova,
Nedashkovskaya, and Gorelova (2014) is supple-
mented with the model of population quality of

life:
}» ©)

where M (Y vi ,P) is the identification system
model, Y isan endogenous variable, / is a vector
of controlled variables, P is a vector of resources,
M, (X ) is an environmental model, X is an ex-
ogenous variable, M, is the interaction model
of object and environment, M, (Q) — model of
system behavior, O - disturbing influence, M MO
- model of system state change, M, - model of

MMO’ MME’ MU’ A’ MH’ MRS’ MN

v _{MO(Y,I,P), M, (X), M,,, M,(0),
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environmental change, M, - model of control
system, A - rule of selecting object change pro-
cesses, M, - model of researcher’s influence on
the system and research results, M, ; - model
of system risks, M, - population quality of life
model.

Thus, for the scenarios of the socio-economic sys-
tem development, it is advisable to use a meth-
odology that involves a combination of different
means of modeling. The use of cognitive mode-
ling (both mapping and matrix construction) and
probabilistic modeling in the process of develop-
ing scenarios for the socio-economic system de-
velopment involves the following steps:

STEP 1. Setting of scenario development targets.

STEP 2. Determination of the main factors influ-
encing the system development.

STEP 3. Selection of the most significant factors.

STEP 4. Determination of strengths and weak-
nesses of the system based on the most important
variables.

STEP 5. Formation of the set of input concepts for
cognitive map construction.

STEP 6. Constructional cognitive map based on
the 5 concepts selected in step 5.

STEP 7. Analysis of the cognitive map.
STEP 8. Assessment of systemic risk.

STEP 9. Formulation of possible event develop-
ment scenarios.

STEP 10. Assessment of the constructed scenarios
quality, justification of the choice of the best and
most probable ones.

This methodology was used by us in order to make
scenarios for the socio-economic system develop-
ment - the agro-industrial complex of the region.
The following factors are used in the research:
natural, climatic and environmental conditions,
resource potential, socio-economic development,
market infrastructure, etc. Further selection of
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factors is accomplished with the help of two-level
multi-criteria analysis, because there is a signifi-
cant number of different factors influencing the
system development.

The first-level alternatives 4 = {al, ay, ..., an}
are production in separate areas of the region. A
set of first-level alternatives is evaluated on the
set of criteria C = CUD. Alternatives of the sec-
ond level B = {bﬂ, b,, ..., bl.k} are the types of
products to be sold, sales volumes and produc-
tion volumes of the agro-industrial enterprises.
The subset of the criteria C, = gcl, Cyy oens €,
is used to evaluate only the first-level alternatives,
and the set of criteria D - for both the first and
second-levels. Each element of the set A4 (“dis-
trict”) corresponds to the set of the second-level
alternatives (the sales volumes of each type of ag-
ricultural product in a particular direction). It is
necessary to rank alternatives of the set 4, taking
into account the multi-criteria estimations of the
alternatives of the set B. The complexity of this
task is that on the first level, for the choice of al-
ternatives, predominantly qualitative characteris-
tics are used, and on the second level, the quanti-
tative ones. Therefore, the next step is to build a
cognitive map. The advantage of fuzzy cognitive
maps is their visibility and ease of presentation of
cause-and-effect relationships between concepts.
The target parameter of the cognitive map is the
growth of agricultural production. The following
indices were used to analyze the cognitive map
(Shvydenko, 2013):

1) consonance (cl. ) :

vij + Vi

6)

cy—| ,

V[j|+ Vij

where v;, Vvj is a pair of connections in a transi-
tively closed cognitive matrix (Bidiuk, 2017):

2) dissonance d, :

d =1-C

ij ij>

?)

3) systemimpact on the concept P; (Bidiuk, 2017):

. 1 &
E==Yp, ®)
I’lj=1
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4) and the concept on the system P ; (Bidiuk,
2017):

— 1 &
Pr="2.d; ©
The indices of the influence consonance for most
of the concepts are quite high and range from 0.7
to 0.96. The maximum dissonance is quite low -
its value is 0.25. That is, between the selected con-
cepts and the system, there is a significant interac-
tion and they can be used in making scenarios for
the system development.

When comparing the alternatives, taking into ac-
count the presence of risks, the hierarchy analysis
method is used. The transfer coefficient was used
to convert the utility estimates into a comparative
value estimate (Shvydenko, 2013):

cmax _1

K==, (10)

where u  and u respectively, are the maxi-
mum and minimum alternative utility according
to a certain criterion, ¢, is maximum assess-
ment of the relative importance of the criteria.

min ?

The maximum estimate of the alternative impor-
tance is determined according to the estimate scale
by the decision maker (Griinig, 2011; Kussul, 2012).
In the decision-making process, the preference is giv-
en to the alternative with the maximum value of the
mathematical expectation and the minimum stand-
ard deviation of the weights. These values are calcu-
lated for each scenario separately.

Having the quantitative characteristics of the sce-
nario alternatives, at the next level of analysis, the
decision maker can visualize the shape of scenario
alternative to a certain time point of the time inter-
val, comparing the time cross sections of the alterna-
tives to one or more scenarios at a specific time point.
Each factor, worked out according to the proposed
methodology, is described by a certain integral index,
which consists of linguistic variables in the form of
verbal descriptions of possible variants of events de-
velopment, grouped and organized according to the
importance for this factor. This allows to formalize
indistinct notions regarding the development of the
social and economic process within the framework
of a certain scenario based on the trends identified
by experts.
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As a result of the study, it was found that factors in-
fluencing the development of the socio-economic
system of the region should be considered not only
in terms of the overall characteristics of a particu-
lar factor, but also in the context of a specific system
and its target. For example, the unemployment in-
dex (making 59% as in the opinion of a significant
population group according to research on Internet
resources is a negative factor for the regional devel-
opment), in reality, as the calculations have shown,
is not a negative factor, as the general labor market
situation makes its own adjustments. Rather, the
negative factor is the age structure of unemployment,
declining economic activity of the population and
the share of hidden unemployment, which leads to
a decrease in the capacity of the consumer market.
Development of investment activity in agro-indus-
trial production is an impact factor for the economy
development and raising the socio-economic level of
the population, on the other hand, the growth of the
economy and the improvement of the social stand-
ard of living contribute to the inflow of investment
resources, as the main investor in the countryside
is the inhabitants of the region. This, as the study

Problems and Perspectives in Management, Volume 16, Issue 4, 2018

showed, is a feature of the socio-economic system of
the region, where the agro-industrial production is a
leading branch of economics. The choice of the target
setting took into account the bi-directionality of the
factors influencing the development of the socio-eco-
nomic system of the region. It was also determined
that the target setting is the development of agricul-
tural production in the region. The most important
factors influencing the development of agro-indus-
trial production in the region are grouped in Table 2.

Based on the results of SWOT analysis of the social
and economic system development of the region and
the obtained results of the analysis (formulae 1 to
10), the following possible scenarios for the develop-
ment of agro-industrial production in the region are
formed (Table 3).

The quality estimation of the developed scenarios, the
justification for choosing the best and most probable
one was done using probabilistic modeling. Unlike
other methods, when developing a foresight study
of the prospects for the agro-industrial production
development in the long-term perspective, probabil-

Table 2. Grouping of factors influencing the development of agro-industrial production in the region

Source: Author’s development.

Group of factors of m?ltﬂgﬁce of Ii::1e lrgﬁce
Political factors
. g\gfrroe_?:ggétfig?rlwogrg(jll;éltqigrllegislative framework governing the economic activity in Negative High
* Thecxsence ofbureaucratc batiers he ek of coordmation betweenthe  Negyive  oderae
*  Socio-political instability _ Negative Moderate
e State support Positive : moderate
Economic factors

* Increase in the openness of the national economy and competition in the world Egative Moderate

markets of food and agricultural raw materials 8 R
e Instability of the financial and credit system, limited working capital for business ©  Negative High
" Suprerl prierty pojects iy heao ) complox graming of e andoher pogie  oderae
. %%r;ssitorlgrlag:géﬂ\gis(t)?ent attractiveness of separate branches (enterprises) of agro- Positive High
*  European integration and trade liberalization _ Positive Moderate
e Growth of state support for agro-industrial production Positive High

Social factors
e Cheap and skilled labor resources ~ Positive ¢ Moderate
e Decline of income of the population _ Negative Moderate
e Developed agricultural education and science Positive . High
Technological factors

e  Significant production potential of the agro-industrial complex _ Positive High
® Introduction of innovative technologies in the food industry and agriculture _ Positive High
e Reduction of domestic agricultural machinery and equipment for agro-industrial Negative High

production
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Table 3. Possible scenarios for the development of agro-industrial production

Source: Author’s development.

Scenario Scenario content

i This scenario implies the availability of the optimal sectoral structure of the region’s economy, a significant
“inflow of investment resources into agro-industrial production for all sources, including foreign direct
i investment. At the same time, pumi)ing up of local Eudgets and the expanded powers of the local self-
i government bodies of the region will contribute to the effective development of the economy of individual
i territories. The volumes of investments aimed at agricultural production are sufficient for reproduction,
i management of the economy is effective, powers are distributed in a proportional manner, and regional
: level of public administration has the authority to ensure the autonomy of strategic management decisions.
: The scenario can be considered sustainable, because the enterprises’” own funds during a long period of
i time form the basis of their reproduction

S1: Efficient use
of resources

: According to this scenario agro-industrial production will be the leading sector of the region’s economy,
i the necessary investment volumes will be delivered to the economy, providing expanded reproduction,
: pumping up of local budgets will increase at the expense of effective operation of enterprises, a favorable
i investment climate that will attract foreign investors, but there is a risk of excessive centralization of
: management, as the local budgets are limited due to social Erotection costs (low wages in agriculture and

demographic load will not allow to significantly increase the revenues from the personal income tax to
i local budgets), centralized economic management, which can continue the current trend

S2: Dependence
on the center

i This scenario assumes that investment support will remain at practically the existing level, which is
‘not sufficient for expanded reproduction, but autonomy of local government will be realized. The
: implementation of this scenario implies that under the absence of investment resources for the development
i of agro-industrial production, business entities in the agrarian sector will have the support of the executive
and local self-government and will intensify their activities to attract investment resources and create
: conditions for rational use of domestic investment resources

S3: Diversification
of resources

This scenario implies a purely centralized management, when the issue of directing investment resources
i in the national economy will be resolved at the national level, budget financing will decrease, the overall
‘ investment attractiveness of the agricultural production of the region will decrease, the state does not care
: about support of the regional level initiative, and local government will not have sufficient resources for the
: use of appropriate economic instruments

S4: Centralization
of resources

istic modeling using the Bayesian network was used

to assess systemic risk. Based on the set-up topology
of the Bayesian network, the most significant varia-
bles affecting the target are determined. After that,
a multiple regression equation with forced inclusion

of the detected variables in the model is built. The

estimation of model parameters is performed on the

basis of the recursive least squares method.

The scenario-based probabilistic model for the
optimization of strategic management and eco-
nomic development of the regional agrarian
sector is proposed, which allows to identify the
priority directions for the long-term perspective,

adjusting the direction of development if neces-
sary, taking into account different development
scenarios on the change of priorities at the mac-
ro-level in the conditions of uncertainty and
risks. The introduction of a combined approach
based on the use of principles and methodolo-
gy of scenario planning, foresight, probabilistic
modeling was recognized as the perspective di-
rection of improving the strategic management
of the agri-food sector development in the re-
gion. It will allow to concentrate efforts on the

regional development implementation based on

the interests of territorial communities, main-
taining the national priorities at the same time.

CONCLUSION

On the basis of the obtained results, it is possible to make a conclusion concerning the sectoral structure in
the agricultural production of the region, which ensures its resistance to the influence of various groups of
external factors. Almost all branches of agro-industrial production have a significant effect on the growth of
the regional (and national) economy. This is with the exception of mixed agriculture, production of pesticides
and other chemicals, as well as wholesale trade of agricultural raw materials and live animals.

It is also advisable to apply the scenario approach when developing the strategies for socio-economic
development of districts and cities with the participation of the territorial communities, as well as when
justifying the alternative ways of development of the system in the future, and so on.

The remoteness and universality of the long-term forecast and the limited ability to take into account the im-
pact of the economic factor variety require detailed and precise results of the forecast. Short-term forecasting,
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supplementing the long-term one, provides an opportunity to take into account the impact of a greater num-
ber of factors on the resulting index, which greatly improves the quality of forecasting. According to the cur-
rent practice of developing short-term forecasts in socio-economic development programs for the next year,
the growth rate of the economy is usually planned to be at the level of 5-7% of their values in the previous year.

In modern conditions, it is difficult to predict changes, it is impossible to qualitatively describe the system
behavior in such a way. However, the determination of the total investment volume necessary for the growth
of the regional economy in most cases is not carried out. Therefore, considerable attention was paid to the
modeling of gross regional product volume in the short-term perspective in the study of the prospects of in-
vestment activity in agro-industrial production.

It is determined that for short-term forecasting, especially in the conditions of rapid, abrupt change of the
situation in the national economy, forecasting of investment support of the regional economy; it is optimal
to make the forecast of the investment supply of regional economy on the basis of gross regional product
forecast, since it is the resulting index that characterizes the industry structure and dynamics of the regional
economy, generalizing the influence of all factors of growth.

The sectoral structure of the region’s economy, in particular, the presence of an agrarian component, influ-
ences the fact that the results of investment tend to become tangible for the economy after a certain time
from their investment. The results of the study of the relationship between the volume of the gross regional
product and various sources of capital investment and the most significant sources have shown the presence
of lags of the third order (state budget, local budget, own funds of enterprises, bank loans), that is, the results
of investment activity will manifest as much as possible three years after their investment.

Practical recommendations for the future strategic management optimization of the regional agrarian sphere

are worked out. Namely, it is advisable to use combined methods for forecasting the development strategy of
individual industries and the economy of the region, including the use of a scenario approach that allows to

form of flexible strategic decisions, to develop a strategy for the researched system development, forecasting

the alternative development scenarios, even when it is impossible to forecast the development of social and

economic processes only on the basis of retrospective observations. Besides, it is also reasonable to apply the

scenario approach when developing the strategies for social and economic development of districts and cities

involving the territorial communities, as well as when substantiating the alternative ways of future develop-
ment etc.

As an optimization of strategic management of the regional agricultural sector economic development, the
conceptual approaches to the formation of a development strategy of its branches and spheres were proposed
on the basis of cognitive scenarios of agrarian market demand and supply balancing and, as well as probabil-
istic modeling that allows the regions to identify the “growth points”, to optimize the sectoral structures of
the economy, to improve the quality and effectiveness of the developed and implemented scenarios and strat-
egies of the agro-industrial production development in the region. The formation of integrated structures of
different types, promotion of cooperation and integration in the agroindustry production, contributing to
obtaining a sustainable synergetic effect from the cluster organization of agro-industrial production under
decentralization, are proposed to be implemented on the basis of the region’s activities as the main point of
the reforms and their management.

REFERENCES

1. Bidiuk, P. I, Terentiev, O. M., Y POCIMHHULTBI 3 BUKOPU- roslynnytstvi z vykorystanniam
Prosiankina-Zharova, T. I, CTaHHAM iHCTpyMeHTiB SAS instrumentiv SAS Enterprise
Efendiiev, V. V. (2017). IIporso- Enterprise Miner [Prohnozne Miner]. Kyiv: Scientific news of
3HE MOJIE/IIOBAHHSA HEHINHUX modeliuvannia neliniinykh NTUU“KPI’, 1, 24-36.
HECTalliOHAPHUX IPOLECiB nestatsionarnykh protsesiv u

http://dx.doi.org/10.21511/ppm.16(4).2018.06 7 3



Problems and Perspectives in Management, Volume 16, Issue 4, 2018

2. Boks, Dz, Dzhenkins, G. (1974).
AHnanu3s spementvix ps0os. [IpoeHo3
u ynpasnenue [Analiz vremennykh
ryadov. Prognoz i upravlenie].
Moscow: World.

3. Borg, A.(2016). 6 factors shaping
the global economy in 2016. World
Economic Forum. Retrieved
from https://www.weforum.org/
agenda/2015/12/6-factors-shaping-
the-global-economy-in-2016/

4. Burstein, E, & Holsapple, C. W.
(2008). Handbook of Decision
Support Systems. Springer-Verlag
Berlin Heidelberg.

5. Cummins, J. D. (2009, September).
Convergence of Insurance and
Financial Markets: Hybrid and
Securitized Risk-Transfer Solutions.
Journal of Risk and Insurance, 76(3).
https://doi.org/10.1111/§.1539-
6975.2009.01311.x

6. Cummins, J. D., Grace, M. E,
Phillips, R. D. et al. (1999).
Regulatory solvency prediction in
property-liability insurance: risk-
based capital, audit ratios, and cash
flow simulations. Journal of Risk and
Insurance, 66, 417-458.

7. Dovhyi, S. O, Bidiuk, P. I,
Trofymchuk, O. M. (2014). Cucme-
MU HIOMPUMKY NPUTIHAMMSA PillieHd
HA 0CHOBI CIAMUCMUYHO-UMO8Ip-
HicHux memodis [Systemy pidtrymky
pryiniattia rishennaosnovi

statystychno-imovirnisnykh metodiv].

Kyiv: Lohos.

8. Gozhiy, A. P. (2011). OcHoBHbIe
ACIIeKTHI IPMMeHeH s NH(pOopMa-
IIVIOHHBIX TeXHOJIOTMII B 3aja4ax
CIIeHAPHOTO IUIAHMPOBAHII
[Osnovnye aspekty primeneniya
informatsionnykh tekhnologiy
v zadachakh stsenarnogo
planirovaniya]. Mykolaiv: Naukovi
pratsi ChDU im. Petra Mohyly,
148(160), 158-167.

9.  Griinig, R, Kiithn, R. (2011) Process-
based Strategic Planning. Springer-
Verlag Berlin Heidelberg.

10. Kozhukhivska, R., Parubok, N.,
Petrenko, N. et al. (2017). Methods
of assessment of efficiency of
creating regional innovative clusters
for dynamic development of
economics. Investment Management
and Financial Innovations, 14(3),
302-312. http://dx.doi.org/10.21511/
imfi.14(3-2).2017.01

74

11.

12.

13.

14.

15.

16.

17.

18.

19.

Kussul, N. N., Kravchenko, A. N.,
Skakun et al. (2012). Perpeccnon-
Hble MOJIe/IV OLIEHKH YPOYKaifHOCTI
Ce/TbCKOXO3AICTBEHHBIX KY/IBTYP
110 jaHHbIM MODIS [Regressionnye
modeli otsenki urozhaynosti
selskohozyaystvennykh kultur po
dannym MODIS]. Sovremennye
problemy distantsionnogo
zondirovaniya Zemli iz kosmosa, 1,
95-107.

Mamatova, N. (n.d.). A VAR
Analysis of Electricity Consumption.
Retrieved from https://www.slide-
share.net/aistconf/ss-34640810

Maryuta, A. N., Redina, N.

L, Dolgorukov, Yu. A. (2005).
IKoHOMUKO-MaAmMeMamutecKue
MOOenU NPoU3600cme u ynpas-
sierue ux 3anacamu [Ekonomiko-
matematicheskie modeli proizvodsty
i upravlenie ikh zapasami].
Dnepropetrovsk: DDFA.

McAllester, D., Rosenblitt, D. (1991).

Systematic Nonlinear Planning. In
Proc. 9th National Conf. on AI (pp.
634-639).

Pankratova, N. D., Nedashkovskaya,
N. L, Gorelova, G. V. (2014).
TMO6pUHDI METOI MHOTOKPUTEPH-
a/IbHOTO OLICHMBAHIIA a/IbTePHATHB
npyHATHA peuennit [Gibridnyy
metod mnogokriterialnogo
otsenivaniya alternativ prinyatiya
resheniy]. Kibernetika i sistemnyy
analiz, 50(5), 58-70.

SAS Institute Inc. (2013). Getting
Started with SAS Enterprise Miner
12.3. Retrieved from http://support.
sas.com/documentation/cdl/en/
emgsj/66375/PDF/default/emgs;.
pdf

SAS Institute Inc. (n.d.). SAS
Training and Bookstore. Retrieved
from https://support.sas.com/edu/
viewmyelearn.html

Serhieieva, L. N., Bakurova, A. V. et
al. (2009). Moodentosanus cmpyxmy-
DU HUMMEIOAMHUX COUIATHO-EKO-
Homiunux cucmem [Modeliuvannia
struktury zhyttiezdatnykh
sotsialno-ekonomichnykh system].
Zaporizhzhia: KPU.

Shvydenko, M. Z. (2013). Cy-

vacHi iHpopMaryiitHi TexHoorii
MOHITOPMHTIY i aHaJIi3y CTaHy
iHpacTPyKTypy arpapHOro PUHKY
Ykpairn [Suchasni informatsiini
tekhnolohii monitorynhu i analizu

20.

21.

22.

23.

24.

25.

26.

stanu infrastruktury ahrarnoho
rynku Ukrainy]. Kyiv: Naukovyi
visnyk Natsionalnoho universytetu
bioresursiv i pryrodokorystuvannia
Ukrainy, 181(4), 350-359.

Smolin, I. V. (2013). Moperni
CTPATerivHoOro ynpas/IiHHA Ta
yMoBH ix 3acTocyBanHs [Modeli
stratehichnoho upravlinnia ta
umovy yikh zastosuvannia].
Statystyka Ukrainy, 4, 52-55.

State Statistics Service of Ukraine
(n.d.). Retrieved from http://www.
ukrstat.gov.ua/

Talavyria, M. P, Pashchenko,

0. V. (2012). MaxpoexoHomika
[Makroekonomika]. Kyiv: M. M.
Lysenko.

Vector Autoregressive Models for
Multivariate Time Series (2006). In
E. Zivot & J. Wang (Eds.), Modeling
Financial Time Series with S-PLUS®
(pp. 385-429). Springer-Verlag
Berlin Heidelberg. https://doi.
0rg/10.1007/978-0-387-32348-0_11

World Bank Statistics (n.d.). GDP
Statistics from the World Bank.
Retrieved from http://knoema.ru/
mbhrzolg/gdp-statistics-from-the-
world-bank - Titlefrom the screen

Zghurovskyi, M. Z. (2016). ®op-
catim ma no6ydosa cmpamezii
COUiANLHO-EKOHOMIUHO20 PO3BUMKY
Yipainu na cepedrvocmpoxosomy
(00 2020 poxy) i doseocrmpokosomy
(00 2030 poxy) uacosux zopu3oH-
max [Forsait ta pobudova stratehii
sotsialno-ekonomichnoho rozvytku
Ukrainy na seredno-strokovomu (do
2020 roku) i dovhostrokovomu (do
2030 roku) chasovykh horyzontakh].
Kyiv: Politekhnika.

Zghurovskyi, M. Z., Pankratova,
N. D. (2007). OcHosu cucmemmo-
20 ananizy [Osnovy systemnoho
analizu]. Kyiv: VNU.

http://dx.doi.org/10.21511/ppm.16(4).2018.06



	“Strategic management optimization of the regional agricultural sector by means of modern forecast modeling instruments”
	MTBlankEqn
	_GoBack

