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INNOVATIVE INSTRUMENT OF COLLABORATIVE ALLIANCE MANAGEMENT IN THE "STATE-
REGION-ENTERPRISE" SYSTEM OF WITHDRAWAL OF THE RENT INCOME IN THE
EXTRACTING INDUSTRY

The state and prospects of the transformation of the rental policy of Ukraine are assessed and recommendations
are proposed for improving rental relations through the introduction of innovative tools for regulating collaboration
relations in the extracting industry. The paper suggests a mechanism for interaction of all members of the society in
the formation and distribution of rental income from the extraction of natural resources by creating collaborative
alliances between the state, extractive enterprises and regions. The conducted researches showed that collaborative
alliances in nature management are the most acceptable and promising organizational form through which it is
possible to coordinate the interests of all participants in the formation and distribution and redistribution of rental
income. With the help of the questionnaire and the Delphi method from 2015 until 2017, research was conducted on
the possibility of creating a collaborative alliance in environmental management in the "state-region-enterprise”
system, certain shortcomings and advantages for all participants in the collaboration alliances (state-region-extractive
enterprise) and identified socio-ecological and economic risks in the formation and functioning of collaborative
alliances in the use of natural resources, which may not contribute to the harmonization of the interests of its
participants. A risk management system has been established in the operation of collaborative alliances in the use of
natural resources, which includes a subsystem for identification, measurement, support (control and monitoring of
risks). The coefficient of concordance of M. Kendall and B. Smith was determined in assessing the probability of
occurrence of negative consequences. In order to formalize the identified risks in the operation of collaborative
alliances in nature management, a scientific and methodical approach to ranking social, economic and environmental
risks in the creation of collaborative alliances using the Fuzzy Logic method was developed, based on considering the
indicators of the stability of collaborative relationships in determining the most significant risks and their
interdependencies. The ways of minimizing the occurrence of negative risks in the functioning of collaborative
alliances in the system "state-region-enterprise” on the withdrawal of rent income in the fuel extraction industry are
suggested. Studies have shown that today, in the context of the transformation of rental policy and socio-economic
relations, state administration must form social values of society through environmental use and consumption of
resources and to implement a saving policy regarding the extraction of natural resources in Ukraine. In the
implementation of the collaborative alliance in the system "state-region-enterprise” interests of its parties can be
considered regarding the redistribution of rental income from the extraction of natural resources, considering personal
and social responsibility in the extraction of natural resources and the protection of the environment. At the same time,
the risks identified and assessed correctly in the formation and functioning of the collaborative alliances in the "state-
region-enterprise" system will help to optimize the distribution of natural resource rent from the extraction of natural
resources in order to compensate, hedge and save them for future generations. Thus, it can be concluded that the
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collaboration between the state and extractive enterprises and local communities is not only possible, but also
necessary for the effective functioning of the state's ecological and economic system. At the same time, fuel-extracting
companies can operate under coopetition conditions, creating additional incentives for the development of enterprises,
minimizing risks and generating innovative ideas.

Keywords: collaborative alliances, rental income, natural resources, economic risks, withdrawal of rent income.

Introduction. In the conditions of market relations, in the presence of competition and occurrence of
sometimes unpredictable situations, economic, production or commercial activities are impossible without
risks. It is legislatively established that the entrepreneurial activity is risky, that is, the actions of business
participants in the conditions of prevailing market relations, competition, functioning of the entire system
of economic laws cannot be fully calculated and implemented. This issue is especially relevant in the
formation of collaborative alliances in the extractive sector, where the risks can be both objective (external)
and subjective (internal). Many decisions in the conditions of collaborative alliances have to be made in
conditions of uncertainty, when it is necessary to choose the direction of actions from several possible
options, the implementation of which is difficult to predict. In this regard, it is necessary to identify the most
significant risks that can qualitatively affect the adoption of a decision and justification for the chosen
strategy of economic, investment and financial activity. At the same time, it is important not to avoid risk
in general (this is practically impossible), but to study, foresee, evaluate and manage the risks in order to
minimize them and, if possible, to turn them into a positive factor in the form of obtaining additional income
(Kazakova, 2011). The concept of risk can be defined as the risk of potentially possible, probable loss of
resources or shortfall in income in comparison with the option that is designed for rational use of resources
in this type of entrepreneurial activity. In other words, risk is a threat that the entrepreneur will incur losses
in the form of additional expenses or receive incomes below those for which he/she has expected.

Identification of risks in the creation of collaborative alliances is one of the main factors influencing the
interests of alliance members. Risks can be a barrier to solving ecological, economic and social problems
for each member of the alliance. The identification of sources of risk has shown that there are factors,
phenomena, processes that cause or exacerbate the uncertainty or conflict of the situation and not
correspond to the expected results. The uncertain or probabilistic nature of certain processes, events,
situations, actions determines that events occur under such conditions, and the impact on the outcome in
this case depends on the identification of risk situations, risk management systems, and the quality of the
decisions made by the entities. Therefore, it is important to have information about the risks inherent in
the economy as a whole or a particular industry and their classification in order to manage them. The first
attempts to classify risks appeared a long time, almost with the emergence of the very concept of "risk".
A. Marshall is one of the first to classify risks. In the work "Principles of Economic Science," the scientist
divided the risk into two types — personal and entrepreneurial. That is, A. Marshall believed that the risk is
inherent in both the individual and the legal person. J. Keynes linked the risk classification to the volume
of investments and highlighted the risk of the entrepreneur (borrower), the risk of the lender (creditor) and
the risk of changing the value of the monetary unit (Keynes J., 1948). The economist also noted that these
risks are closely interrelated and "overlap" on each other. J. Schumpeter in his work identifies only two
types of risk: 1) connected with the possible technical failure of production, which poses a danger to the
loss of goods, generated by natural disasters; 2) caused by the lack of commercial success. As we see,
representatives of political economy proceeded from simple economic relations and linked the
classification of risks only with entrepreneurial activity. In their works Osadets, Borisova, A. Ogarenko and
L. N. Gorbach note that the classification of risks is due to sources of risk (natural and anthropogenic),
volume (large and massive) and (catastrophic, large, medium, small and insignificant) risks, the level of
their consequences (pure and speculative). That is, the types of insurance risks are the result of accidental
events and their consequences. The study of the classification of risks in the accounting is given in the
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works of A. E. Shevelev, E. V. Shevelev and I. M. Vygovskaya. The researchers (Shevelev, Sheveleva,
2008) identify the risks inherent in any type of business entity's business information risk, which is defined
as the risk associated with loss and distortion of information, which leads to unexpected losses. Authors
(Ostankova, Shevchenko, 2008) based on the systematization of various sources of financial
management, risk analysis, analysis theory, choice theory and decision making, classify risks according
to nine features: 1) scale and size (global, local); 2) aspects (psychological, social, legal, political, medical
and biological, combined); 3) the degree of objectivity and subjectivity of decisions (with objective
probability, with subjective probability, with objective-subjective probability); 4) the degree of riskiness of
decisions (minimum, acceptable, critical, catastrophic); 5) types of risk (dynamic, static); 6) regarding the
timing of making risky decisions (timely, delayed, forward-looking); 7) by the number of decision makers
(individual, collective); 8) regarding the situation (stochastic, competing); 9) on the activities of economic
entities (production, financial, investment, market) (Ostankova, Shevchenko, 2008).

Risks in the creation of a collaborative alliance for the redistribution of rental income from the extraction
of natural resources. For today, the withdrawal and redistribution of rental income from the extraction of
natural resources are topical issues in Ukraine. Withdrawal of rental income in accordance with the
legislation of Ukraine is a payment for the use and extraction of natural resources for both private and
state enterprises and is mandatory for execution. Annually, the rate of rental payments from the extraction
of natural resources is steadily growing, while significant revenues are not generated to the regions where
natural resources are extracted. The increase in rent payments influences the price increase of the
resource, and also influences the competitive policy of the of natural-resource enterprises. In view of the
above, there is a need to form a collaborative mechanism that will help to consider the interests of all
parties (state, region, enterprise) during resource extraction and coordinate efforts aimed at creating an
effective mechanism for the redistribution of rental income from the extraction of natural resources.

The aim of the research is to develop a toolkit for managing a collaborative alliance in the "state-
region-enterprise system" to distribute rental income in the fuel-extracting industry.

In the work, a study was conducted to identify the need for a collaborative alliance between the state
and natural extractive enterprises to create socially oriented policies in the regions and redistribution of
rental income from the extraction of natural resources. The studies were carried out using the expert
evaluation method (questionnaire) among respondents who are directly related to the extraction of natural
resources. Conditionally, we divided the respondents into three groups: 1) officials; 2) top managers of
companies that extract natural resources; 3) representatives of science. There were 320 responses to the
questions posed. The obtained results showed that, in addition to the expected positive results from the
collaboration, negative effects are also expected (Table 1.1).

First of all, this fear of respondents about the emergence of economic risks in the creation of
collaborative alliances, which can affect the cost of resources and competitiveness of extractive
enterprises. The respondents also expressed the opinion that excessive extraction of natural resources
may be an exhaustion of the resource base of the regions. Considering all of the above, during the
additional research, we asked respondents to rank the identified risks by their significance in the formation
of the future collaborative alliance in the "state-region-enterprise" system for the distribution of rental
income. The obtained results helped to identify the expected risks of the interests of all participants in the
Alliance and the main components of the strategy for minimizing the expected negative effects when co-
ordinating the interests of the state and natural-production enterprises, as well as for creating a mechanism
of social responsibility through the redistribution of rental income from nature-producing enterprises.
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Table 1 - Identification of risks in the formation of a collaborative alliance in

environmental management

Risk The cause of the risk
- reduction of shadow business schemes;
Reducing the price of the | - stabilization of business processes;
resource - competition of products on the domestic and foreign markets;
- state support
Competition - will contribute to the increase of the social component of transactions
Increase in rent - increase in prices for natural resources, formation of uncompetitive prices on the
payments world market

Increase of expenses of
enterprises for extraction
of a unit of natural
resource

- modernization of technological funds of enterprises;

- development of social programs in the regions;

- Implementation of environmental protection measures at enterprises;
- due to increase of rent payments

Development of shadow
schemes for determining
rental income

- to minimize rent payments to the budget

Increase the price of the
resource

- may be due to additional costs for technological modernization of enterprises,
allocation of new jobs and increase of expenses for the development of social
programs

Opportunistic behaviour

- when agreeing on the interests of the parties

of participants

State control over key
sectors of the economy
that generate significant
rental income

- monopolization of the industry

- the conclusion of collaborative alliances between the state and nature
enterprises and harmonization of interests of parties with definition of social
responsibility of all parties to the agreement will entail changes in the legislative
framework

Necessary changes in
the legislative framework

According to the respondents' assessment, the risk factor was determined and the probability of
occurrence of the event (risk) was calculated during the implementation of the collaboration mechanism
(Table 2). The ranking coefficient was calculated by the method of averaged advantage in the presence
of several experts. The method assumes that each criterion is assigned an estimate equal to the criterion's
place in a series of advantages, and a ranking factor is determined by dividing the sum of the criterion's
estimates by the total sum of the estimates of all the criteria of all experts

To determine the relationship between quantitative and qualitative characteristics that characterize
homogeneous ranked objects in the work, the rank coefficient of concordation M. Kendall - B. Smith uses.
Its essence lies in the fact that each property of an object is assigned its own rank. Moreover, each expert
included in the expert group, this rank is assigned on its own, as a result of this there is a need to process
these data in order to identify the consistency of expert opinions. This process is carried out by calculating
the coefficient of concordance.

The level of mutual agreement of expert opinions influences the correctness of the results of the
performed examination. The consistency of expert opinion is usually calculated with the help of M. Kendall
and B. Smith's concordation factor. This assessment is needed primarily because experts' opinions can
vary greatly according to the estimated parameters. Initially, evaluations are carried out by ranking
indicators and assigning them a certain coefficient of significance (weight). An uncoordinated ranking lead
to the fact that these coefficients will be statistically false.
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Table 2 — Probability of risk events in the implementation of the collaborative mechanism in
environmental management

The probability of occurrence of
Reason Ranking factor | an event when implementing a
collaborative alliance
Increase the price of the resource 0,4 0,22
Reducing the price of the resource 0,9 0,34
Increase in the amount of rent payments 0,7 0,42
Development of shadow schemes for 0,4 0,27
determining rental income
Depletion of the resources of the region 0,1 0,48
Increase of expenses of enterprises for 0,6 0,52
extraction of a unit of a natural resource
Opportunistic behavior of participants during 0,3 0,25
the coordination of the parties' interests
Competition will help increase the social 0,8 0,47
component of transactions
State control over key sectors of the 0,2 0,5
economy
Necessary changes in the legislative 0,1 0,1
framework

The coefficient is a dimensionless value that shows the ratio in the general case of variance to the
maximum dispersion. The coefficient of concordance is the number from 0 to 1, which shows the
consistency of expert opinions during the rendering of some properties. The closer this value to 0, the
consistency is considered lower. For the value of this coefficient, less than 0.3 experts' opinions are
considered inconsistent. When the value of the coefficient is found in the range from 0,3 to 0,7, the
consistency is considered average. For values greater than 0.7, consistency is high. The consistency of
the ranking made by the experts must be determined to confirm the correctness of the hypothesis that the
experts make relatively precise measurements that allow forming different groups in expert groups that
are conditioned by human factors, in particular such as the difference between views, concepts, different
scholarly schools, the nature professional activity, etc.

This coefficient is defined by the formula t = 2S / (n (n - 1)), where S is the sum of the differences
between the number of sequences and the number of inversions by the second sign; n - number of
observations.

The main advantage of the rank method is the ease of implementation. The main drawbacks of the
method are: a small number of objects of ranking, since when exceeding their number of 15-20 it becomes
difficult to assign objective rank assessments; on the basis of the use of this method remains an open
question about how far the significance of the objects being investigated from each other.

The results of the questionnaire, conducted in 2016-2017 years, were used in the paper, concerning
the necessity of implementing cooperation alliances in the field of nature management. Respondents
ranked the significance of the results of the questionnaire responses. N. M. Aikozhaev in the article
"Assessment of the degree of consistency of expert opinions" suggests the use of the following formulas
for calculating the coefficient of concordation:

_ da(mz-n)

Dmax = 12(m-1) (1)
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Dmax = ——= SJL4(r; = 1)? (2)
R=—=3¥" 7 3)
S = 2?;1(Zg= 1Tis — r)? (4)
D=——x§ (5)

m
where rcp — estimation of mathematical expectation; m is the number of objects.

Substituting the resulting formulas in the ratio D to Dmax, we obtain the final formula for the
concordance coefficient:

28

m2 (n3—-n)
128

m2(n3—n)—m23-11Tj
where m — number of experts; n is the number of objects.

—_
(2]
-

—
<
-

The first formula is used to determine the coefficient of concordation, if there are no related ranks. The
second formula is used if there are related ranks (related ranks in the event that the same expert with
different properties are subject to the same ranks). The obtained criterion is compared with the table
values, and when the value of the first over the last one is exceeded, they say about the significance of
the investigated coefficient. The results of the study are presented in Table. 3.

Table 3 — Calculations of the coefficient of concordation M. Kendall - B. Smith

The number of respondents' answers on the significance of the question |
Question number imp,\cj)?ttant Allowed | Has the meaning | Important | Veryimportant | Amount
1 2 9 9 9 3
2 1 2 5 9 15
3 1 3 7 15 6
4 1 3 4 4 20
5 1 2 5 9 15
6 1 1 3 6 21
7 1 2 6 8 15
8 1 10 8 9 4
9 3 4 7 4 14
10 2 7 7 9 7
Sris 14 43 61 82 120 320
rcp 64
The difference
between ris and rcp —50 21 -3 18 56
Squared difference 2500 441 9 324 3136 6410
W 0,766

The results of the calculation showed that the coefficient of experts' concordance in identifying risks in
the creation of a collaborative alliance is 0.766, which means that the consistency of experts is high enough
because it corresponds to the normative value. W> 0,6-0,8, if W <0,2-0,4, this means weak coordination
of experts.

The conducted studies have shown that most decisions in the activities of the cooperative alliances
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are adopted in conditions of uncertainty and unpredictability. As the respondents expressed the
assumption that most of the identified risks have a fuzzy logic, the scientific-methodical approach to
ranking social, economic and environmental risks in the creation of collaborative alliances in the fuel-
extracting industry, based on the application of Fuzzy Logic method and considering indicators of the
stability of collaborative relationships in identifying the most significant risks and their interdependencies.

The main idea of this research is to define the significance of the identified risks and to combine
them into the dependence groups upon the formation of collaboration alliances in the extracting industry.

The method objective — ranking the risks identified by the respondents is of subjective nature and
the experts cannot often determine the rank of a particular indicator in their answers (for example,
"important” or "very important" for the alliance formation). Therefore, the main objective of this study is to
model the mathematical model to determine the most significant economic risks and their influence on the
formation of collaboration alliance between the state and the extracting companies.

Applied aspect — the definition of risks significance for the collaboration alliance will help in the future
to form the strategy of implementation of the collaboration mechanism in the formation of socially-oriented
policy in the regions.

Method. Based on a critical analysis of the existing methods we offered a scientific and methodical
approach to determining the risks significance in the formation of collaboration mechanism regarding the
redistribution of natural resource rent. It should be noted that it is necessary to allocate such requirement
to this model: the experts individually determine the significance of risks for the research results.

It should be noted that the modelling methods include: creation of data array, implementation of
arithmetic calculations, possibility of obtaining results upon logical conditions, implementation of
comparative characteristics. The software for the implementation of this model can act the software
package MathCAD.

To construct this model, firstly, it is necessary to analyse the input information for simulation, which
will be represented by the expert opinions of the respondents. To implement this task, we offer to use the
indicators, which are based on the use of Fuzzy Logic tools. The concept of Fuzzy Logic is an attempt of
mathematical formalization of fuzzy information for constructing the mathematical models. This concept is
based on the notion that the elements composing a given set possessing a common property can possess
this property in different degrees and, consequently, belong to a given set with different degrees. With
such an approach, statements such as "such an element belongs to a given set" lose their meaning, since
it is necessary to indicate "how much" or to what degree a particular element satisfies the properties of a
given set. Since our respondents expressed an assumption about the significance of the identified risks,
we attempted to formalize the results obtained through a mathematical model.

The figure includes the following conditional risk meanings:

X1—decrease in the resource price;

X>— competition will increase the social component in the contracts;

X3—increase in the amount of rent payments;

X4—increase in the costs of companies for extraction of a natural resource unit;

Xs— development of shadow schemes for determining the rental income;

Xs—increase in the resource price;

X7—opportunistic behaviour of the parties upon the negotiation of interests;

Xs—state control over the key sectors of economy, which form a significant rental income;

Xg—resource depletion in the region;

X10—necessary changes in the legislative framework.

The proposed model includes a defined set of quantitative and qualitative (quantitative) indicators with
the general number of n. As a result of the expert uncertainty there are fuzzy explanations in the model
structure, which appear at the index level classification. For example, the expert cannot clearly distinguish
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the concepts of "important" and "very important" for the formation of collaboration alliance. In such
situation, the application of fuzzy descriptions (explanations) means the following:

— the expert fixes the indicator and its quantitative media (if any);

— on the selected media the expert builds a linguistic variable with its term-set of values with the
general number of m. For example: a variable "indicator level X" can have the following term-set of values
(m = 5): "not important, permissible, has some importance, important, very important". If there is no
quantitative assessment, then the expert only fixes the indicator value from the existing term-set of values
with a corresponding probability.

If there is a quantitative assessment of indicator, the expert compares the membership function of
management level of a particular fuzzy set with each value of the linguistic variable.

In this case, the commonly used functions are the trapezoidal membership functions (Fig. 2). It should
be made some specifications: the upper trapeze limit corresponds to full confidence of the expert in the
correctness of his/her classification, and the lower - to confidence that no other interval meanings [0, 1]
do not fall within the selected fuzzy subset.

First stage. It is called "Linguistic variables and fuzzy subsets".

a. Linguistic factor V "The expected indicator value" has the following 5 meanings: V1 — fuzzy subset
"expected value is very low"; V- fuzzy subset "expected value is low"; V3 — fuzzy subset "expected value
is average"; Va4 — fuzzy subset "expected value is high"; Vs — fuzzy subset "expected value is very high". It
should be noted that the set carrier V -- is the expected value of the indicator. For any single financial or
management indicator x; we set a linguistic variable Bi - "Indicator level x" on the following term-set of
values: Bi1— subset "not important x"; Biz — subset "permissible x;"; Bis — subset "has some importance x;";
Bis — subset "important x"; Bis - subset "very important x".

Stage 1: Identification of the risks that have been identified by the respondents in the formation of
collaboration alliance

Xi - decrease in the resource price; X2 - competition will
increase the social component in the contracts;

X3-increase in the amount of rent payments; X4 - increase
in the costs of companies for extraction of a natural
resource unit; Xs - development of shadow schemes for

1

Stage 2: Indicators of risk assessment (X1, X2....X10) i '
! |
! 1
! 1
! 1
' |
1

| determining the rental income; Xs - increase in the resource !
: !
! 1
! 1
! 1
! 1
! 1
! 1
' |

Stage 3 Establishing characteristics (fU) for each risk
indicator (1....10), (Bj =1,5)

price; X7 - opportunistic behavior of the parties upon the
interests negotiation; Xs- state control over the key sectors
of economy, which form a significant rental income;

Xo - resource depletion in the region; X1 - necessary
Stage 5 Identification of the risks significance level changes in the legislative framework.

depending on the indicator change interval Vi, Vi.set | ----z--z---zzz-----z-----zzz--o-zzzo!
of values of the projected risk level that can be
identified as "unimportant' at the formation of

Stage 4 Rank determination for each risk and for
each assessment criterion

collaboration alliances; V2 — "permissible"; Vs - "has PSS SSSoiSSloSoiSoioioss
some importance”; Vs — "important’; Vs — "very || m = '
important" V()= le B f;; (J=1n) !

| Staae 6 Determination of the sianificance level of intearal index at the formation of collaboration alliances |

| Staae 7 Determination of classification of the investiaated risk factors under the dearee of assessment criteria |

Figure 1 — Algorithm for determining the significance of identified risks and their interdependence
on the basis of Fuzzy Logic Theory

Second stage. "Determining the degree of confidence of a person on the basis of the membership
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function". To do this, each factor V, defined in the previous stage, shall be assigned with the membership
function.

In the context of this classification, it is necessary to add that the fuzzy subset differs from the ordinary
one by the fact that for elements x from V there is no clear answer "no" regarding the properties of x. In
connection with this, a fuzzy subset A of the universal set V is determined as a set of ordered pair A = {x;
u}, where p — characteristic membership function (or membership function) and it characterizes the degree
of confidence with respect to the expected factor level obtained. To find the expected factor value we will
use the correspondence analysis method. In order to do this we generalize the expert opinions for each
indicator of this study. The received data shall be entered in Table 1. It should be noted that the expert
opinions on the quality of each variable may be subject to the laws of fuzzy logic, that is, the expert may
include the factor studied to different levels of assessment in accordance with his/her wishes.

This approach enables to get the numerical values of quality of the test feature, and then to derive the
expected (average) values of the test features on their basis. In accordance with Table 2 it is possible to
find a numerical evaluation of the factors studied as a membership function. Analyzing the obtained values,
we can evaluate each factor and assess their contribution to the studied phenomenon or process.

Result. Let us consider the mathematical algorithm for finding the numerical values of non-numeric
information on quality of a separate feature.

For any single financial or management indicator x; we set a linguistic variable Bi — "Indicator level x"
on the following term-set of values:

Bi1— subset "not important x"; Biz — subset "permissible x"; Bis — subset "has some importance x"; Bi4
— subset "important x"; Bis — subset "very important x;".

Then we find the numerical values Bj, which represent the interrelationship of signs in the best way so
as to maximize the connection closeness indicator between two signs. On the basis of Table 1, we
consider the adjacency matrix F of signs X and B

fll le flm
= I (8),
fnl fn2 fnm

Let us consider the diagonal matrices Dnand Dr.

Cl 0 0 Sl 0 0
0 ¢ 0 0 s 0

D, = 2 ; D= 2 ),
0 0 0 ¢, 0 0 0 s,

m n
where ¢; = Xf; 5 s; = Xf; .
j= i

We find the eigenvalues A of matrix A= F"D,*FD, ! that s, the roots of characteristic equation

det|A— 2| =0

where FT —transposed matrix; D, 1;D,;,1 — inverse corresponding matrices; / - single matrix.

The number of matrix eigenvalues is equal to its rank. If g = rangA , then we receive for the solution
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set of the characteristic equation:

M>A > >4 (10),

The desired solution is the coordinates of eigenvector B of matrix A, which are found from the system
of linear equations AB = AB . From the set of admissible eigenvalues of matrix A we select the eigen
vector as a primary one, which satisfies the ratio:

A=Jy=max} ,i=1q. (1),

We can judge how well the resulting solution established the correspondence between the features
by the ratio:

A
L= oA (12),

where TrA=SpA = %i, = %a,, - matrix trace A. The closer L to one is, the more accurate the
i=1 i=1
resulting solution is. Let us find the value of linguistic factor V "The expected indicator value" for each of
the studied n factors:

V(J)= %B,-f,j; (j=1n) (13),

In this model, a summary table of assessment of the studied phenomenon was based on a survey of
32 experts. The quality of test process was assessed on the basis of 10 indicators (questions).

The experts estimate each risk factor with a certain probability for each evaluation criterion. Factor X1
is evaluated with the probability of 30% under the criterion "permissible" and of 70% under the criterion
"has some importance" -. Factor Xzis evaluated with the probability of 90% under the criterion "has some
importance" and 10% under the criterion "important”, etc. In this case, the criteria determine the degree of
importance of each risk in the formation of collaboration alliance between the state and the extracting
companies. The desired solution is the coordinates of eigenvector B of matrix A, which are found from the
system of linear equations AB = 4B : B1=0,086; B.= 0,263; Bs= 0,372; B4= 0,5; Bs= 0,737. Let us define
how well the resulting solution establishes the correspondence between the features:

L= _og18 (14),
SpA

Let us find the value of linguistic factor V "The expected indicator value" for each of the studied n
5 -
factors: V(J)=X.Bify; (j=1n).
i=1
The resulting "expected value" of each factor has helped us to rank the risks in order of their
importance. Thus, we can build the risk factors in order of their importance:

1. Increase in the resource price;
2. Increase in the costs of companies for extraction of a natural resource unit;
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Competition between the extracting companies;
Development of shadow schemes for determining the rental income;
Opportunistic behaviour of the parties upon the negotiation of interests;
Resource depletion in the region;

Increase in the amount of rent payments;
Necessary changes in the legislative framework;
. State control over the key sectors of economy, which form a significant rental income;
0. Decrease in the resource price.

Table 4 — The value of linguistic factor V "The expected indicator value”

No. Variable studied Meaning of indicator V Rank
1 X1 0.395 10
2 X2 0.561 3
3 X3 0479 7
4 X4 0.595 2
5 Xs 0.560 4
6 Xs 0.616 1
7 X7 0.553 5
8 Xs 0.412 9
9 X9 0.507 6
10 X10 0.448 8

To identify the obtained values, we consider the membership function for the studied variables
(Table 5). The membership function shows the value of integral indicator of expert opinions to the expected

value.

Table 5— Membership function and classification current factor value

Interval of values V Classification of the factor level Level of confidence

0,086 <V<0,129 V4 1

0.129<V <0217 V4 w1 = 11,363 (0,217 -V)
Vs 1- = we

0,217 <V <0,289 V2 1

0.289 <V < 0,344 V2 u2 = 18,182 (0,344 - V)
V3 1- w2 = 3

0,344 <V < 0,404 Vs 1

0.404< V/ < 0,468 V3 us = 15,625 (0,468 - V)
Va 1-ps =

0,468 <V < 0,558 Vs 1

0,558 </ < 0,673 Va pa = 8,695 (0,673 - V)
Vs 1- W =ps

0,673 <V<0,737 Vs 1

In accordance with the classification of studied variables offered in Table 3, based on the received
values (Table 4, we will obtain the table of final analysis of the studied variables. Applying the membership
function, we were able not only to rank the factors by the degree of significance for the formation of
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collaborative alliances, but also to combine them into groups, thus defining the direction of strategies in
the implementation of the collaborative mechanisms. The first group of risks that can be assessed as "very
important" for collaboration alliances include: an increase in the enterprise's cost of extracting a unit of
resource — 0.32; increase in the price of the resource - 0,50.

Table 6 — Classification of the studied factors

Expected value Rank
No. Name of variable Not |Permis| Has some Very
. : . Important | .
important| sible | importance important
1 |Decrease in the resource price (1)'895 10
2 Competition will increase the social 0.561 3
component in the contracts 0.97 0.03
Increase in the amount of rent 0.479
3 7
payments 1.0
Increase in the costs of companies 0.595 2
4 Lor:itextracnon of a natural resource 0.68 0.32
5 |Development of shadow schemes 0.560 4
for determining the rental income 0.98 0.02
6 |Increase in the resource price 0616 1
P 0.50 0.50
Opportunistic  behaviour of the 0.553
7 |parties upon the interests 10 5
negotiation '
State control over the key sectors of 0412
8 |economy, which form a significant 9
rental income 088 012
9 [Resource depletion in the region (1)'807 6
10 Necessary changes in the legislative 0.448 8
framework 0.31 0.69

The second group according to the criterion is "important": the competition between extractive
enterprises — 0,97; increase in the amount of rent payments —1,0; opportunistic behaviour of participants
during the coordination of the parties' interests — 1.0; depletion of resources of regions - 1,0; the
development of shadow schemes in determining the rental income — 0,98.

To the third group of risks according to the criterion "matters" can be attributed: a decrease in the price
of the resource — 1,0 and state control over key sectors of the economy - 0,88.

Ranking these risks by the degree of significance during the formation of a collaborative alliance
between the state and nature-resources enterprises on the distribution of natural rent and their grouping
in terms of the degree of impact on the final result will help us in the future to formulate a strategy for the
implementation of a collaborative mechanism to create a socially-oriented policy through the distribution
of rental income from the extraction of natural resources.

Also, using the method of fuzzy logic with the definition of the membership function of the data under
study, the interdependence of risk factors in the functioning of the collaborative alliances in the system
"state-region-enterprise" was determined in the work (Table 7).

Accounting for the interdependence of risk factors will help in the formation of strategies for the
development of collaborative alliances in a particular region. When a certain risk occurs, there is a
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probability of another with a certain percentage. For example, the emergence of the risk of state control
over key sectors of the economy that generate significant rental income is 0.88 percent, while the risk is
an interrelated risk - an increase in the amount of rent payments that can occur with a probability of 0.12
percent. Thus, considering the interdependence of risk factors, we minimize their onset in the formation
and functioning of collaborative alliances.

Table 7 — Significance and interdependence of risk factors of collaborative alliances in the
"state-region-enterprise” system

Le | Risks in the creation of collaborative | Expected value | Interdependence of risk factors
vel | alliances in environmental management of interrelations
of factors
1 Decrease in resource price 1.0 Opportunistic behavior of
' participants
9 Development of shadow schemes in | 0.98 0.02 Changes in the legislative
" | determining rental income framework
2 3. | Increase in the price of the resource 0.50 0.50 Depletion of regional resources
n State control over key sectors of the | 0.88 0.12 Increase in the amount of rent
4. | economy, form a significant rental payments
income
5 Changes in the legislative framework | 0.31 0.69 Development of shadow schemes
' in determining rental income
Competition will increase the social | 0.67 0.33 Increase in the costs of enterprises
6. | factor with the harmonization of the to extract a resource unit
s interests of the parties
2| 7 Depletion of regional resources 0.50 0.50 Increase in the price of the resource
@ Increase in the price of the resource 0.72 0.28 State control over key sectors of the
8. economy, form a significant rental
income
9 Increase in the amount of rent | 0.23 0.77 Development of shadow schemes
" | payments in determining rental income
3 | 10 Opportunistic behaviour of | 0.33 0.67 Conflict of interest of participants
= " | participants
L 1 Increase in the costs of enterprisesto | 1.0 Increase in the price of the resource
w " | extract a resource unit
12 Increase in the price of the resource 0.55 0.45 Competition of companies will
) negatively affect public interests

The ranking of these risks in order of their importance upon the formation of collaboration alliance
between the state and the extracting companies regarding the distribution of natural resource rent and
their combination into the dependence groups on the degree of influence on the end result will help us to
form a strategy for the implementation of collaboration mechanism in the future to create a socially-
oriented policy through the distribution of rental income from the extraction of natural resources.

Thus, the results of our study have showed that the collaboration can be a tool that helps coordinate
all efforts aimed at creating an effective mechanism for redistributing rental income from the extraction of
natural resources.

As researches show, the majority of respondents (representatives of extractive business, universities
of professors) have tried to objectively assess the situation in the executive industry of Ukraine and
suppose that to receive a positive effect of cooperation in the future, it is necessary to incur certain costs
and invest an effort at the initial stage of cooperation.

This is primarily due to:

- Cultural differences, the concept of cooperation is negative and involves co-operation for the
representatives of Eastern Europe (Ukraine, Poland, Slovenia, Romania, Belarus). Accordingly, this
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cooperation is limited to one project, without further interaction between the participants;

- -Increasing the company costs to extract an additional unit of resources and increasing competition
among companies in the external market will directly affect competition in the domestic market, which will
lead to business combination and creation of alliances. In turn, competition between private and public
companies is inevitable in the process of joint work, which can lead to higher prices in connection with an
increase in the costs of companies in the production of an additional resource unit. This business strategy
can lead to depletion of the resource base of the region and deterioration of the economic situation in the
region of extraction.

The reconciliation of interests of the state and the extracting companies will promote the development
of new programs of social and strategic orientation at the state level and at the regional level, which will
result in the development of compensation programs for the producing regions in order to form social
responsibility in the redistribution of rental income.

Nevertheless, the majority of respondents believe that cooperation can be a negative effect for all
participants at an early stage.
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IHHOBaL|iiHMIA IHCTPYMEHT ynpaBniHHA KonabopauiitHUM anbSHCOM B cUCTeMi "epxaBa-perioH-nianpueMcTeo” Wwoao
BUNYYEHHS! PEHTHUX [OXOAIB Y BUROOYBHi NpoMUCNOBOCTi

OuiHeHo cmaH ma nepcnekmusu mpaHcghopmayii peHmHoi nomimuku YkpaiHu | 3anponoHogaHo pexomeHOauii wodo
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800CKOHaIEHHST PEHMHUX 8IOHOCUH Yepe3 3anposadxeHHs iHHoBauliHo20 iHCmpyMeHmapito pezyrsaHHs KonabopauitiHux 8i0HOCUH
y eanysi nanueodobysaHHs. Y pobomi nponoHyembCca MexaHiam 83aeModii 8Cix yyacHukig cycninbcmea w000 opmysaHHs ma
posnodiny peHmHozo doxody 8id 8udobysaHHs1 NPUPOOHUX Pecypeie Yepe3 CmMBOPeHHs KonabopauiliHuX anbsHCis MiX Oepxasolo,
8udobysHumu nidnpuemcmeamu ma pezioHamu. [pogedeHi docnideHHs nokasanu, wo KonabopauitHi anbsHcu € Halbinbw
NPULHAMHOK Ma NEPCNEKMUBHOK OpeaHi3auitiHoK (hopMOoro, Yepes Ky MOXHa y3200umu iHmepecu 8CiX y4acHuUKig hopmMysaHHs ma
posnodiny i nepepo3nodiny peHmHozo doxody. 3a donomozoro aHkemysaHHs ma memody denbepi 3 2015 do 2017 poky bynu nposedeni
docridkeHHs wo0o MOXITUBOCMI CMBOPEHHS KonabopauiliHO20 absHey 8 cucmemi «depxasa — PegioH — NIONPUEMCMBOY, BUSHAYEHI
Hedoniku ma nepesazu Onsi 8CiX y4acHUKI@ arbsHCi@ ma BUSIBNIEHO COU0-EKONO20-EKOHOMIYHI PU3UKU Nnpu iX ¢hopMysaHHi ma
hyHKUIOHYBaHHI, L MOXYmb 2arbMy8amu npouyec y32o0xeHHs iHmepecig ix yyacHukig. CghopmosaHo cucmemy puuK-MeHeOKMeHmy
npu QyHKUioHy8aHHI konabopauitiHux anbsHCis, KUl skIroYae nidcucmemy ideHmuapikauii, 8UMIpIOBaHHS, CynpoBOGXKeEHHS (KOHMPOITIO
ma MOHImopuHay pu3ukis). BusHayeHo koeeiyieHm koHkopdauii M. Kendanna i 6. Cmima nid yac ouiHo8aHHs UIMO8IpHOCTI HaCMaHHs!
HezamueHuxX Hacnidkie. [insi oopmanisauji eusieneHux pusukia npu (byHKUioHysaHHi konabopauiliHoeo anbsHcy po3pobieHo HayKogo-
mMemoOuyHuUl nioxid 00 paHXysaHHs! couiaribHUX, EKOHOMIYHUX Ma eKOOiyHUX PULKIE NPU CMBOPeHHI KonabopauiliHux anbsHcig 3a
donomozoro Mmemody Heyimkoi noziku (Fuzzy Logic), wo 6a3yemscs Ha 8paxysaHHi iHOukamopig cmitikocmi konabopayitiHux 8i0HOCUH
nid yac eusHayeHHs1 HalbiMbw 3HadyWux Ppulukie ma ix e3aemosanexHocmell. 3anponoHosaHi Wisxu MiHiMi3auii HacmaHHs
He2amusHUX PU3UKi@ Npu ¢hyHKUIOHyBaHHI KonabopauitiHux arbsiHcis 6 cucmemi «depxaga — pezioH — nidnpuemcmeo» wodo po3nodiny
npupodHo-pecypcHoi peHmu y 2anysi nanueodobysaHHs. [ocnioxeHHs 008enu, wo cb0200Hi 8 ymogax mpaHcghopmayii peHmHol
nonimuku ma coujiasibHO-eKOHOMIYHUX 8iOHOCUH depxagHe ynpasiiHHs NOBUHHE (hopMysamu couiarbHi WiHHOCMI cycninbemea Yepes
eKoroziyHe 8UKOpUCMaHHs Ui CnoxusaHHs pecypcig i enposadxysamu 3aowadnnusy nomimuky wodo eudobysaHHst npupoOHUX pecypcie
Ykpainu. Mpu enposadxeHHi komabopauiliHo2o anbsiHCy MoXymb Oymu epaxogaHi iHmepecu (020 CMOpIH-y4acHuKig wodo
nepepo3nodiny peHmHux 0oxodig 8id 8UA0LYB8aHHs NPUPOOHUX PECypcis 3 8paxysaHHaM ocobucmoi ma coujanbHoi 8idnosidansHocmi
npu 8udobysarHi npupodHUX pecypcig ma 0xopoHu Aoskinss. [Tpu UboMy npadusIbHO 8USIBIIEHI Ma OUiHEHI PU3UKU npu hopmysaHHi ma
(hyHKUiOHY8aHHI KonabopauiliHuX anbsHCig 8 cucmemi «Oepxasa — pe2ioH — nidnpuemcmeo» GONOMOXYMb OUiHUMU ma onmumizysamu
p0o3nodin NpupodHo-pecypcHoi peHmu 8id 8udobymKy NpUPOOHUX Pecypcie 3 Uinmio KOMNEHCY8aHHs ma 3aoujadkeHHs ix Ons
maubymHix nokonib. Takum YUHOM, MOXHa 3pobumu 8UCHOBOK, Wo Konabopauis depxasu i uO0BYsHUX nidnpueMcme ma Micuesux
2pomad He nuwe Moxiuea, a Ui HeobxidHa 1St eqhekmuUBHO20 (hyHKUIOHYBaHHS eK0M020-eKOHOMIYHOI cucmemu depxasu. [pu ubomy
nanueodobysHi nidnpuemcmea MOXymb (hyHKUiOHy8amu 8 ymosax Koonemuuii, cmeopioroyu dodamkosi cmumynu 0n1si po3sUMKY
nidnpuemcme, MiHiMi3yro4U PUBUKU | 2eHEPYOYU iHHOBAUILIHI idel.
Kntoyosi criosa: konabopaLiitHuii anbsHe, PEHTHA A0Xi4, MPUPOLHI PECYPCH, EKOHOMIYHI PU3MKM, BUMYYEHHS! PEHTHOTO A0XOZY.
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