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1. Introduction
In modern conditions, the efficiency assessment of the implementation of the mechanism 

of innovative risk management of enterprises in the oil and fat industry in Ukraine is an urgent 
problem, the solution of which will ensure effective risk management of enterprises in the fat and 
oil industry. Modern enterprises operate in an uncertain market environment and strive for sus-
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Object of research: risk management processes of enterprises of the oil and fat industry 
in Ukraine.
Investigated problem: to assess the efficiency of the implementation of the mechanism of 
innovative risk management for enterprises of the oil and fat industry in Ukraine
Main scientific results: the paper proposes a scientific and methodological approach to 
quantifying the effectiveness of the implementation of the mechanism of innovative risk 
management (MIRM) of enterprises of the oil and fat industry in Ukraine, based on com-
paring the net present value before and after the MIRM implementation and consists of a 
number of successive interrelated stages, which include: comparative analysis and integrated 
assessment of unsystematic (financial, production, investment and other types) risks before 
and after the MIRM implementation at the enterprise; expert assessment of systematic risks 
that form the environment of the enterprise and can’t be controlled; determination of the total 
risk value as an arithmetic weighted average non-systematic and systematic component for 
each type of risk; determination of discount rates taking into account risk before and after 
the MIRM implementation at the enterprise using the CAPM model (capital assets pricing 
model) for calculating and comparing the net present value before and after the MIRM im-
plementation at the enterprise (NPV and NPV', respectively). Efficiency assessment of the 
implementation of the mechanism of innovative risk management (MIRM) was carried out 
on the example of eleven processing enterprises of the fat and oil industry in Ukraine.
The scope of practical use of research results: the risk management system of process-
ing enterprises of the fat and oil industry in Ukraine, which should be the object of con-
stant monitoring of the feasibility of implementation and assessment of the effectiveness of 
MIRM functioning by management and top management.
Innovative technological product: a scientific and methodological approach to quantify-
ing the effectiveness of the implementation of the mechanism of innovative risk manage-
ment for enterprises of the oil and fat industry in Ukraine, based on comparing the net pres-
ent value before and after the MIRM implementation (NPV and NPV’, respectively) using 
the CAPM model (capital assets pricing model) to determine the discount rates taking into 
account the risk before and after the MIRM implementation (d and d', respectively), which 
makes it possible to determine the expected amount of reduction in losses at the processing 
enterprises of the oil and fat industry of Ukraine from the implementation of a set of risk 
management measures and make informed management decisions on the appropriateness 
of their application.
Scope of application of the innovative technological product: processing enterprises of 
the oil and fat industry in Ukraine.
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tainable development. The relevance of the topic and the practical importance of scientific research 
influenced the choice of the topic of the article.

1. 1. The object of research
The object of research is the processes of risk management of enterprises of the oil and fat 

industry in Ukraine.

1. 2. Analysis of publications and highlighting the unsolved part of the problem
In the context of modern socio-economic development, the number of risk-forming factors 

that negatively affect the activities of the enterprise is growing rapidly. That is why the assessment 
of the effectiveness of the implementation of the risk management mechanism is one of the import-
ant conditions for the stable functioning of industrial enterprises.

The work [2] proposes an organizational and economic mechanism for managing internal 
risks of interaction between a corporation of industrial enterprises of railway transport, including 
the development of a strategy for managing internal risks of interaction at the level of corporate 
management and mechanisms for operational risk management at the level of corporation members, 
as well as comprehensive control through a monitoring system of the management process internal 
risks of interaction on the CEO part. The work [3] substantiates the need to improve the mechanism 
of risk management of entrepreneurial activity and identifies its main components: legal as a set of 
regulatory and formal documents on risk management of entrepreneurial activity; managerial, which 
is considered in the context of various enterprises in terms of size; organizational as a set of methods 
and ways of implementing the main stages of the business risk management process. The work [4] de-
fines the place of the risk management mechanism in the enterprise management system, justifies the 
need for its formation and implementation, developed a risk management mechanism at an industrial 
enterprise, defines its main constituent elements and establishes their relationship.

Thus, the problem of forming and assessing the effectiveness of the implementation of the 
mechanism of innovative risk management of enterprises in the fat-and-oil industry of Ukraine 
today remains insufficiently disclosed and requires proper coverage as an important component of 
the enterprise management mechanism. Therefore, let’s consider it necessary to focus on the study 
of assessing the effectiveness of the implementation of the mechanism of innovative risk manage-
ment for enterprises of the oil and fat industry of Ukraine

To ensure sustainable economic development of any enterprise a necessary component of the 
enterprise management mechanism, along with the organizational and structural mechanism, quality 
management mechanisms, competitive advantages should be the mechanism of innovative risk manage-
ment (MIRM) [5; 8]. The task of developing and implementing MIRM becomes even more urgent for 
objective reasons, which can include the policy of state control bodies, assess the degree of risk (Fig. 1).

Fig. 1. The list of state control bodies that assess the risks of enterprises in the oil and fat industry of Ukraine 
 

 
State control bodies of Ukraine, 

who assess the degree of risk (including those 
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1. 3. Method for solution of the problem
Let’s offer the following point of view on efficiency assessment assessing of the functioning 

of enterprises’ MIRM in the fat and oil industry.
The actual threat of the emergence of enterprise risks leads to possible losses. Threats to 

the assets of the enterprise force the risk manager to use appropriate risk management methods in 
order to reduce possible losses to the enterprise. The set of factors proving the objective necessity 
of building risk management systems at a particular enterprise is not constant. In particular, this is 
due to the following prerequisites: the growing volatility of financial markets, periodic crises and 
shocks (including natural and man-made disasters, the threat of terrorist attacks), pressure from 
regulatory bodies, the need to improve risk management mechanisms [6].

The aim of research is to quantitatively assess the efficiency of the implementation of the 
mechanism of innovative risk management of enterprises in the oil and fat industry in Ukraine

2. Materials and methods
When deciding on the implementation of certain risk management measures, one should 

rely on the provision that the implementation of certain risk management measures is effective in 
conditions when the amount of potential damage to processing enterprises of the fat and oil indus-
try exceeds the cost of measures to manage the accounted risks. Thus, one should strive to satisfy 
the following inequality: 

                                                              ,R C≥ 				    (1)

where R – the amount of potential damage if a risky event occurs (see the ratio ( ), , ,act normR f p K K=
 

,  
(where R – the level of possible losses; p – the probability of an undesirable situation); actK



 – the 
vector of actual (achieved) values of the features by which the risk is assessed; normK



 – the vector 
of normative values of the features by which the risk is assessed; f – a function that connects the 
arguments p, ,actK



 with the result R); С – the integral cost of measures to implement risk manage-
ment measures.

Calculation of the total cost of risk management measures requires not only summing up the 
cost of the corresponding resource in monetary or other form. It is necessary to index the cost of the 
alternative placement of each specific resource:

                                              1 1
( ) / ,

n n
i i ii i

C C A A
= =

= ∑ ∑  	 	 (2)

where Сi – the monetary value of the i-th risk management measure; Ai – the cost of modern alter-
native investment of the i-th resource.

The next step is to calculate the expected amount of damage reduction ΔR when implement-
ing the selected risk management measures:

                                                         ',R R R∆ = − 			   (3)

where R’ – the actual amount of damage after the application of risk management measures.
To determine the economic efficiency of risk management measures, the expected amount 

of damage reduction is correlated with the cost of risk management measures С:

                                                         .Y R C= ∆ − 				    (4)

Indicator Y characterizes the expected amount of loss reduction, taking into account the 
costs of implementing and financing risk management measures.

If the value of Y is negative, then it can be concluded that the measures to manage the 
risks of enterprises in the fat-and-oil industry of Ukraine are insufficiently effective. This can be 
interpreted in such a way that the cost of introducing and applying the selected risk management 
measures may not be compensated for by reducing the damage to enterprises of the fat and oil in-
dustry in Ukraine. In this case, a decision should be made on a thorough analysis and control of the 
financing costs of risk management activities.
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At the stage of choosing a strategy or a system of risk management measures, a certain 
economic efficiency function G(Y1,Y2,…,Ym) is used. For its practical implementation, measures are 
selected with the maximum value of the economic efficiency indicator max{G(Y1,Y2,…,Ym)}. Since 
the risk in a quantitative sense is a probabilistic value, deviations of the actual indicators from the 
calculated ones are possible. The magnitude of such a deviation largely depends on the accuracy of 
the calculations performed, the quality and reliability of the initial data. The result will also depend 
on the timeliness and completeness of the analysis to identify and assess risks.

For example, let’s evaluate the efficiency of the risk management system of the Private Joint 
Stock Company with Foreign Investments Dnipro Oil Extraction Plant (PJSC FI “DOEP”), Ukraine.

The state point of view on the riskiness of the functioning of PJSC with FI “DOEP” is pre-
sented in Table 1.

Table 1
The assessment results of the riskiness of the activities of PJSC with FI “DOEP” by the State Inspection 
Services of Ukraine in 2018

PJSC with FI «DOEP» Risk

State Ecological Inspection of Ukraine HIGH

State Service of Ukraine for Emergency Situations HIGH

State Service of Ukraine for Food Safety and Consumer Protection HIGH

State Labor Service of Ukraine HIGH

State Inspection for Energy Supervision of Electric and Heat Consumption Regimes in the Dnipropetrovsk Region AVERAGE

Office of State Service of Ukraine for Transport Safety in the Dnipropetrovsk region AVERAGE

Source: calculated by the author according to [9]

Table 2 presents data for calculating the total cost of risk management activities.
Using formula (2), let’s find that the total monetary value of the selected risk management 

measures Сі is 15,000 thousand UAH. The calculation of the cost of these activities is carried out 
on the basis of Table 2.

Table 2
Data for calculating the total cost of risk management activities

Type of risk Ai, thousand UAH* Ci, thousand UAH Ai*Ci

Industrial 4000 5000 20000000

Financial 6000 5000 30000000

Investment 5000 4000 20000000

Other risks 1000 1000 1000000

Sum 16000 15000

Note: * – the official rate of the national currency of Ukraine, the hryvnia (UAH) against foreign currencies as of September 16, 2020  
(USD: 1UAH=28.0556 USD; euro: 1UAH=33.3441 EUR). Source: https://bank.gov.ua/ua/markets/exchangerates?date=16.09.2020& 
period=daily

Benefit in terms of alternative investment over the implementation of risk management 
measures C is UAH 1,000,000. (16,000,000–15,000,000 UAH). That is, this happens due to the 
manifestation of financial and investment risk, indicates the presence of more profitable alternative 
sources of investment, however, one should remember that there are high risks of loss of investment 
funds of enterprises, due to their investment in super-profitable business areas and the importance 
of developing and financing their own risk management systems of enterprises oil and fat industry 
of Ukraine. The enterprise should monitor these activities once a month, correct and control the 
reliability of risk assessment and the cost of implementing risk management activities. In the event 
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of an increase in the level of financial and investment risks, the latter can be insured in insurance 
companies.

Under the conditions that R=UAH 17,000,000, A R’=UAH 15,000,000. Then ΔR=17,000,000– 
–15,000,000=2,000,000 UAH, Y=2,000,000–1,000,000=1,000,000 UAH.

In order to detail the assessment of the effectiveness of the mechanism of innovative risk 
management (MIRM), let’s adapt the model proposed by R. Dodge [8]. Let’s note that the risk that 
arises during the MIRM functioning is the result of two generalizing factors:

– the risk of significant deviations in the functioning of the enterprise;
– the risk that there are deviations in the functioning of the enterprise that were not detected 

by MIRM.
MIRM efficiency can be understood as the MIRM minimum acceptable risk, which allows 

the company to achieve its goals, adhere to the adopted strategy and minimize possible losses. 
Thus, it is proposed to calculate the total risk of MIRM РMIRM using the formula (5):

                                                       .MIRM sd nP P P= 			    (5)

This model allows to obtain a criterion that describes the risk of an enterprise when assessing 
the MIRM effectiveness. If to single out the two considered risk factors as components, then this ap-
proach will allow to determine the permissible risks for each element of the risk management process, 
at a given level of risk. The approach of R. Dodge [8] does not allow one to obtain a quantitative ex-
pression of MIRM effectiveness, but indicates the ways to formalization. Let’s point out that the most 
relevant now are models that, based on the results of the analysis, allow to quantify the effectiveness 
of the financial risk management system. As one of the methods for quantitatively assessing MIRM 
effectiveness, let’s propose to use an approach that is based on the analysis of NPV in general for all 
areas of the enterprise, taking into account its change depending on the MIRM functioning.

In the course of its operation, an enterprise faces many threats. All risks can be divided into 
systematic and non-systematic. Non-systematic risks are understood as those risks, the impact of 
which the company can independently reduce by introducing a more effective management system. 
Let’s consider the steps required to assess MIRM and which use the NPV factor. Let’s start from 
the research of G. Kutergin [10], generalizing and developing it.

Stage 1. For non-systematic risks, the following analysis is proposed:
– first, financial risks are assessed in the MIRM absence at the enterprise Рi (initial risk);
– the value of each type of risk Pi’ is estimated after the MIRM implementation (final risk), 

which lead to a decrease in the integral risk, that is, the inequality Pi>Pi’ must be fulfilled;
– carry out the calculation of the initial and final risk taking into account the weight coeffi-

cients using the formula (6):

                               
1* 1 2* 2 3* 3 4* 4;

' 1'* 1 2 '* 2 3'* 3 4 '* 4,
P P K P K P K P K

P P K P K P K P K
= + + +
= + + +

	  	  (6)

where K1, K2, K3, K4 – weight coefficients.
The content of the components of formula (6), as well as the general structure of the assess-

ment of non-systematic risks are shown in Table 3.

Table 3
General framework for assessing non-systematic risks

Type of risk Risk assessment in  
the MIRM absence Anti-risk procedures Risk assessment in  

the MIRM presence
Efficiency  
condition

Financial risk P1 Procedure 1.1. Procedure 1.2. P1’

Pi>Pi’

Production risk P2 Procedure 2.1. Procedure 2.2. P2’

Investment risk P3 Procedure 3.1. Procedure 3.2. P3’

Other risks P4 Procedure 4.1. Procedure 4.2. P4’

Integral risk P – P’
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Stage 2. Experts (responsible for identifying risks) assess the systematic risks (Rsyst), which 
form the environment for the operation of the enterprise and can’t be controlled by it. It is generally 
accepted that systematic risks are determined by a variety of factors, which include macroeconom-
ic, legal and political. All of them, to one degree or another, affect the functioning of the enterprise. 
It should be noted that in a crisis, underestimation of systematic risks can lead to significant losses 
and even bankruptcy.

Stage 3. The next step is to determine the overall assessment of financial risk r. The total 
risk is formed as a weighted sum of the non-systematic component of the financial risk P and the 
systematic component of the financial risk Psyst. The following formula can be proposed to deter-
mine the overall financial risk:

                                               
* * ;

' * ' * ,
p psyst syst

p psyst syst

r K P K P
r K P K P

= +

= +
			    (7)

where P – initial unsystematic risk; P’ – final non-systematic risk; Kр – share of non-systematic 
risk; Kpsyst – proportion of systematic risk; Рsyst – systematic risk; r – initial general financial risk; 
r’ – final total financial risk.

It should be noted that r’ – r=Kp(P’–P).
Stage 4. Let’s use for our purposes the net present value NPV. The general formula for cal-

culating NPV is as follows

                                       (( ) / (1 ) ),i
iNPV I CF d= − + +∑  			   (8)

where NPV – net present value; I – volume of investments; CFi – value of possible cash flows; d – 
discount rate.

NPV calculation is present in any investment process.
Stage 5. At this stage, let’s calculate two discount rates: the first taking into account the 

risk in the MIRM absence, and the second – taking into account the fact that MIRM has been 
introduced and is functioning. To calculate the discount rate, let’s use the CAPM (capital assets 
pricing model) model, which is used in the securities market. According to the CAPM concept, the 
discount rate d is calculated using the following formula:

                                                 *( ),m fd Rf R R= + β − 			    (9)

where Rf – risk-free rate of return; β – coefficient that determines the change in the price of shares 
of an enterprise in comparison with the change in prices for shares for all enterprises of this market 
segment – risk coefficient; Rm – the average market rate of return on the stock market; (Rm–Rf) – 
market risk premium.

It should be noted that this coefficient is a measure of risk, and if to assume that the result-
ing risk analysis reflects the main risks, then the following calculation of the coefficient can be 
proposed using formula (6):

                                                       /100 1;
' '/100 1,

r
r

β = +
β = +

				     (10)
 

where r – the total risk obtained as a result of the analysis.
Stage 6. Let’s calculate two net present values with and without MIRM, using the following 

formulas (11):

(( ) / (1 ) );i
iNPV I CF d= − + +∑

                                        ' (( ) / (1 ') ).i
iNPV I CF d= − + +∑ 			    (11)

Stage 7. Let’s find the efficiency of introducing the mechanism of innovative risk manage-
ment as the difference between the flows NPV’ and NPV. For this let’s use the formula (12):
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                                ' .MIRMeffect NPV NPV= − 	  	 (12)

2. 1. Experiments
As a practical implementation of the above methodological approach to assessing the ef-

fectiveness of MIRM implementation based on the use of the NPV factor, let’s perform the cor-
responding calculations using formulas (5)–(12) for eleven analyzed enterprises of the fat and oil 
industry. The results are shown in Tables 4, 5.

Table 4
Distribution of enterprises according to the criterion “Risk assessment according to the author’s methodological 
approach” to the implementation of the mechanism of innovative risk management of enterprises of the oil 
and fat industry in Ukraine

N P1 K1 P2 K2 P3 K3 P4 K4 P

1 0.3557 0.05 0.8449 0.15 0.5753 0.4 0.7291 0.4 0.666

2 0.9687 0.05 0.6701 0.15 0.489 0.4 0.9182 0.4 0.712

3 0.8849 0.05 0.1962 0.15 0.4555 0.4 0.0662 0.4 0.282

4 0.513 0.05 0.8309 0.15 0.0431 0.4 0.9227 0.4 0.537

5 0.6341 0.05 0.0718 0.15 0.9019 0.4 0.6711 0.4 0.672

6 0.3192 0.05 0.2686 0.15 0.4718 0.4 0.5761 0.4 0.475

7 0.0708 0.05 0.2266 0.15 0.7004 0.4 0.9489 0.4 0.697

8 0.2743 0.05 0.8364 0.15 0.7088 0.4 0.985 0.4 0.817

9 0.143 0.05 0.9949 0.15 0.0053 0.4 0.3828 0.4 0.312

10 0.3314 0.05 0.6176 0.15 0.8971 0.4 0.4696 0.4 0.656

11 0.8971 0.05 0.6784 0.15 0.6785 0.4 0.3831 0.4 0.571

Source: calculated by the author

Table 5
Distribution of enterprises according to the criterion “Risk assessment according to the author’s methodological 
approach” after the implementation of the mechanism of innovative risk management of enterprises of the fat 
and oil industry of Ukraine

N P1 K1 P2 K2 P3 K3 P4 K4 P

1 0.6432 0.05 0.911 0.15 0.0129 0.4 0.5564 0.4 0.397

2 0.6579 0.05 0.9489 0.15 0.3408 0.4 0.2584 0.4 0.415

3 0.3991 0.05 0.0539 0.15 0.3237 0.4 0.2715 0.4 0.266

4 0.5567 0.05 0.4646 0.15 0.2047 0.4 0.6411 0.4 0.436

5 0.6095 0.05 0.56 0.15 0.3678 0.4 0.7775 0.4 0.573

6 0.2843 0.05 0.989 0.15 0.6355 0.4 0.8577 0.4 0.760

7 0.9833 0.05 0.4492 0.15 0.6492 0.4 0.4661 0.4 0.563

8 0.3818 0.05 0.1002 0.15 0.5618 0.4 0.5709 0.4 0.487

9 0.1389 0.05 0.1049 0.15 0.1976 0.4 0.0145 0.4 0.108

10 0.1781 0.05 0.4919 0.15 0.4857 0.4 0.2585 0.4 0.380

11 0.6532 0.05 0.9442 0.15 0.2273 0.4 0.7341 0.4 0.559

Source: calculated by the author
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3. Results
Fig. 2 shows two groups of assessments of integral risks, calculated for two situations: 
a) MIRM is absent (Row 1);
b) MIRM is implemented (Row 2).

Fig. 2. Distribution of enterprises according to the criterion “Risk assessment according to the 
author’s methodological approach”, but taking into account the scale adopted in Ukraine.  

Source: built by the author

Fig. 2 shows that the MIRM implementation leads to a decrease in the integral risk  
by 2–3 %.

4. Discussion
Based on the research carried out, as well as existing in the scientific economic liter-

ature [7, 9, 10, 11] approaches, it is possible to say that qualitative and quantitative methods 
are used to assess the effectiveness of the implementation of the risk management mechanism 
at the enterprise. Using qualitative methods based on the opinion of experts, a subjective as-
sessment of the MIRM effectiveness is carried out. As a rule, qualitative methods are used for 
aggregated analysis and detailed qualitative assessment of MIRM. Quantitative methods allow 
combining previous subjective assessments of the results obtained, as well as increasing the 
effectiveness of the developed risk management measures.

To substantiate the effectiveness of financial risk management at oil service enter-
prises in [9], it is proposed to use generalizing quantitative (enterprise performance, pro-
ductivity and overall efficiency) and qualitative (expediency and rationality, reliability and 
functional adaptability, compliance with standards and norms) criteria. The methodology 
proposed in [9] for the qualitative and quantitative assessment of financial risks for oilfield 
service enterprises takes into account the specifics of the industry and allows to measure the 
maximum level of harm from the occurrence of risk events and correlate it with the max-
imum allowable level of losses for the enterprise. Considering the effectiveness of finan-
cial risk management of an enterprise, the authors of [7] propose to evaluate it from two  
positions: 

1) the presence in the financial management system of an enterprise of a certain organi-
zational and managerial structure responsible for risk management, with appropriate functions 
and responsibility for their implementation; 

2) on the basis of indicators – performance criteria, the achievement of which (com-
pliance with which) will indicate the financial security of the enterprise, and therefore the 
correct organization of its risk management. As performance criteria, the standard values of 
the coefficients included in the generalizing indicators (risk of loss of the company’s solvency, 
performance (profit dynamics), risk-return ratio, overall efficiency) are selected, which are 
compared with their actual values for a number of periods.
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However, these approaches do not make it possible to assess the lost benefits (as a rule, 
profit) by the enterprise before and after the implementation of risk management measures. 
That is why, more appropriate for assessing the economic consequences of risk management is 
a cost-based approach and an approach based on determining the net present value (NPV) of a 
project to implement a risk management mechanism. According to the cost approach [10], the 
economic effect of risk management will be characterized by the excess of the results of risk 
management over costs in the management process. The company’s expenses for neutralizing 
the risk (mitigation) should not exceed the amount of financial losses from the risk, even with 
a high probability of a risk event. The approach based on the determination of the net present 
value [11] is used to assess the economic benefits of improving your own safety. In this case, 
various options for risk management measures are assessed according to the same principle as 
investment projects.

At the same time, the specifics of the activities of processing enterprises in the fat-and-
oil industry require the creation of their own mechanism for innovative risk management and 
assessment of the effectiveness of its implementation, the main stages and methodology of which 
were considered in this work.

The directions of further research of the author should be the search for ways to assess 
and cover the risks of processing enterprises of the oil and fat industry in Ukraine within the 
framework of modern international concepts.

5. Conclusions 
The paper substantiates the need to improve the methodological approach to assessing 

the effectiveness of the implementation of the mechanism of innovative risk management of 
enterprises in the fat-and-oil industry of Ukraine.

The scientific and methodological approach to the quantitative assessment of the effec-
tiveness of the implementation of the mechanism of innovative risk management of enterprises 
in the oil and fat industry of Ukraine has been improved, based on the comparison of the net 
present value before and after the MIRM implementation (NPV and NPV′, respectively) using 
the CAPM model (capital assets pricing model) to determine the rates risk-adjusted discount-
ing before and after MIRM implementation (d and d’ respectively).

Efficiency assessment of the MIRM implementation was carried out on the example 
of eleven processing enterprises of the fat and oil industry in Ukraine, as a result of which it 
was found that the MIRM implementation at these enterprises helps to reduce the integral risk  
by 2–3 %.
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