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Abstract. The article discusses the risk assessment methods of financial 
performance of an enterprise. The essence of the main risks typical in 
enterprises of agro-industrial complex is described, sources of risk and 
factors affecting the financial performance are identified. A logical and 

probabilistic model of the risk of financial performance of an enterprise is 
suggested; factors and events that initiate the loss of profit, a decrease in 
sales revenues and an increase in the costs of enterprises in the agro-
industrial complex are revealed. A method for calculating the significant 
values of risk probability and security areas for the formation of the 
financial performance of an enterprise is presented. An algorithm for 
calculating the dependencies was developed and it makes it possible to 
assess the critical values of indicators of financial and economic activity of 

an enterprise and the level of risk and threats to financial performance. The 
expediency of use of the authors’ algorithm in order to optimize the 
amount and structure of costs and capital. It was stated that the suggested 
approach allows to monitor continuously the magnitude of risk and threats, 
to evaluate the effectiveness of measures which reduce the risk of having 
undesirable financial performance in an enterprise. 

1 Introduction 

Financial and economic activities of enterprises are based on production processes, 

within which the transformation of resources into final products, rendered services or 

performed works takes place. For the moment at the beginning of the production process, 

the real final results of technological operations, their records in the accounting system of 

business operations are still unknown. The systematization and classification of information 

concerning indicators of financial performance takes place with a delay. 

The lack of necessary information allows us to obtain only a preliminary and very 

approximate assessment of financial performance of an enterprise in the future, what 

creates difficulties not only for forecasting the activity in an economic entity, but also for 

the adequate achievement of fiscal goals, especially for transnational corporations [1]. 
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The main reason that does not allow assessing objectively the financial performance is 

the lack of reliable forecast information on the future market conditions of financial and 

economic activities of the organization. For the period when the final goods are obtained, 

the conditions for financial and economic activity may significantly change in comparison 

with the initial period of the production process. It is even more difficult to assess the 

development prospects of the market segment in which the enterprise's products are 

marketed. 

Thus, the incompleteness of information on the achievement of the planned financial 

performance, the uncertainty of market conditions, and, accordingly, the restricted 

opportunity of forecasting the planned performance of the organization's activity and their 

subsequent achievement, are connected with the factors of entrepreneurial risk and the 
likelihood of the appearance and manifestation of negative events. 

Limited, incomplete, fragmented information leads to the situation when the enterprise 

is unable to develop an adequate business strategy [2]. Accordingly, the lack of the business 

strategy has a negative impact directly on both the organization's activity and its financial 

performance, what significantly increases the emergence of all types of risks. 

In agricultural production, the sources of risk have different nature and numerous forms 

of manifestation connected with changes in natural and climatic conditions, alternation of 

dry and cold years, risk of regional agricultural production. The enterprises of agro-

industrial complex depend on productivity, storage conditions and processing of 

agricultural products, market sales. Changes in prices for resources and finished products 

significantly affect the sales revenue and financial performance of enterprises in the agro-

industrial complex. 
The instability of institutional environment, high transaction costs and the complexity of 

financial relations influence the uncertainty of the future financial performance of 

enterprises in agro-industrial complex in the conditions of a long process of economic 

activity which depends on the seasonality and what consequently results in the specificity 

of the shipment and storage of the produce which is short-lived [3]. 

Analysis of the risk for financial performance of enterprises in the agro-industrial 

complex should take into account the attitude of counterparties and investors to risk in 

addition to factors affecting the cost of production and sales of products. The formation of 

agro-industrial clusters, growth of investment attraction, introduction of advanced 

technologies for the production and processing of agricultural products provide an 

opportunity to reduce losses, increase the profitability of organizations [4]. 
The variety and frequency of all kinds of risks that complicate the activities of 

organizations in the agro-industrial complex make their identification necessary. In order to 

identify potential risks, as a rule, the factors influencing their level are studied. Such 

analysis allows us assessing the level of manageability of certain types of risks and 

developing measures which minimize them. 

It is absolutely obvious that the performance of enterprises of agro-industrial complex is 

influenced by both external, mainly objective factors, and internal, mostly subjective 

factors. From the point of view of the opportunity of influencing the risks, in our opinion, 

the subjective factors can be attributed to the group of manageable ones, which the 

enterprises of the agro-industrial complex can influence in one way or another. 

The analysis of risks that have an external impact on the activity of an enterprise 

involves the study of a set of various indicators (financial, non-financial, qualitative, 
quantitative indices). The assessment of the information about the external and internal 

environment of an enterprise is described in the KRISIS-analysis methodology, which 

makes it possible to determine the degree of its influence on business processes of an 

economic entity in crisis conditions for making effective decisions in management and 

strategic planning [5]. 
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At the same time, the external environment determines both objective restrictions 

associated with the stages of public relations’ development, and subjective limitations 

which, in particular, are connected with the sectoral policy for agricultural products [6], 

dynamics of exchange indicators [7], problems of the effectiveness of public procurement 

[8], and also the general level of innovation activity in the national economy [9]. 

The purpose of risk analysis of financial performance of an enterprise is to prevent the 

threats connected with possible losses of capital and resources invested in production, 

emergence of a situation when net profit also does not ensure other performance indicators 

(return on sales, return on assets, return on equity, capital structure indicators) that would 

meet the expectations of investors and shareholders. 

The assessment of expected values of indicators of financial performance is carried out 
by means of extrapolation methods and statistical models based on correlation and 

regression analysis, estimation of the coefficients, analysis of factors, testing the hypothesis 

of adequacy of the dependences obtained. The instability of the conditions for financial and 

economic activity of enterprises in the agro-industrial complex, presence of nonlinearity in 

development of an enterprise reduces the accuracy of the forecast and the value of 

information obtained from the analysis of previously observed trends. 

The reduction of the accuracy of the estimates obtained increases the likelihood of 

negative events in financial performance and entrepreneurial risk [10, 11]. Improvement of 

the accuracy of the resulting forecast estimates requires taking into account changes in the 

structure, impact of structural changes on financial performance of enterprises. The 

estimates obtained with the help of algorithmic models, including the ARMA (p, q) - GARCH-M 

(p, q) model [12 - 16], have more reliable predictive information that takes into account changes 
in internal and external conditions. 

Since the results of economic activity of an enterprise are influenced by a large number 

of factors, a dynamic description of changes in indicators of financial performance requires 

the use of multivariate probabilistic models [17]. The mathematical apparatus that allows 

constructing models and assessing the magnitude of risk in multidimensional probabilistic 

systems, with different abnormal distribution laws of their parameters has not been developed 

sufficiently. Incompleteness of information and rare events restrain the use of methods of the 

theory of probability when the risk of complex dynamic systems including entrepreneurial risk 

is analyzed [18]. In order to analyze the risk, depending on the type and conditions of 

economic activity of the game theory, expert systems, logical and probabilistic models, and 

scenario technique are used in various combinations. 
Further development of analytical methods for the assessment of development strategy 

should take into account strategic risks. Understanding the strategic risk can ensure the 

long-term activity of the enterprise in the market, the achievement of planned results based 

on the business goals. Strategic risk manifests itself through factors influencing the 

enterprise’s ability to act, achieving the set goals of long-term planning of its activity.  

The arrangement of conditions for continuous economic activity, development and 

growth of the capitalization of an enterprise is associated with the opportunity of attracting 

borrowed capital. At the same time, incomplete information for investors increases the 

price of borrowed capital, and the excessive attraction of borrowed funds under 

unfavourable conditions leads to risky situations associated with a decrease in financial 

performance and loss of net profit. 

On the basis of acceptable risk concept, the analysis makes it possible to assess the 
critical values of the indicators of profit, profitability and capital, characterizing various 

levels and risk areas (risk-free area, high risk area, critical risk area). The risk assessment is 

made on the basis of criteria reflecting the indicative values of profit, return on capital, 

interest rate and return on financial instruments that appeared in the economy as a whole or 

in specific industries [19]. If the criteria are met, the magnitude of risk is seen as acceptable 
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one and provides a secure risk level. In the event that the risk criteria are not met, the 

decisions are required to neutralize threats. 

2 Materials and method 

In order to assess the risk and stability indicators of complex systems, various methods of 

structural analysis are used, the most widespread of which are methods for development of event 

scenarios, methods for constructing threat trees, the Monte Carlo method, logical and graphic 

technique, and some other methods. 

Structural analysis is based on the construction of a model that reflects the composition of 

the system's elements, their connections and relationships that ensure the functioning of the 

system. The performance of functions by elements in security and risk models is simulated using 
random events that reflect two polar opposite conditions for example: working condition or 

failure, positive or negative result, etc. The system model is described by means of logical 

functions that allow calculating probabilistic indicators and preparing information to justify 

managerial decisions which reduce risk and prevent threats to the system under analysis. One of 

the directions that allow assessing the stability of complex multidimensional systems, whose 

parameters have different abnormal distribution laws are the approaches which are founded on 

structural logical and probabilistic modeling of the system's functioning, logical and 

probabilistic risk theory with groups of incompatible events [20]. 

The logical and probabilistic model of the system risk includes a logical model and a 

probabilistic risk model that describe the scenario and the structural model of the system's 

risk. Since an organization is a complex economic system, then on the basis of the 
decomposition of the system, its subsystems are identified, in which the interaction of 

elements of one subsystem with others can be disregarded. The appearance (success) or 

deviation (failure) of the financial performance of an enterprise from a given level 

(invalidity of the enterprise) can be assessed as a result of the combination of events for 

subsystems by means of logical operations AND, OR, NO, taking into account possible 

losses of profit. On the basis of the analysis of invalidity of an enterprise for financial 

performance, the level of threats and risk areas are assessed. 

3 Results and Discussion 

Financial performance in monetary value shows the absolute economic effect in terms of 
profit from basic activities (operating profit, profit from sales), profit before tax and net 

profit. The centers of costs generation and the centers of profit generation (receipts from 

products sales) can be identified as the main elements of the generation of profit indicators. 

The aggregate risk of an enterprise can be assessed with the help of analysis of risks 

associated with market pricing conditions, purchase prices for finished agricultural products 

offered by procurers (buyers) during the harvest period, ways of promotion of goods during 

sales revenue and preserving the harvest in order to expect a higher price in the future. 

When analyzing the aggregate risk, it is also necessary to assess the risks associated with 

the costs of production and sales of products, purchase prices for seeds, fuels and 

lubricants, fuel, spare parts, etc. 

In order to construct structural, logical and probabilistic risk models, in which the 

organization does not receive the planned profit values (failure model), we introduce 
independent binary random variables: Х1 and Х2  for events connected with the 

unsuccessful generation of costs and sales revenues. 

Random variables take values equal to 1 in case of failure, they are equal to 0 in case of 

success, with the corresponding probabilities: 
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P(X1=1) = P1,      (1) 

P(X2=1) = P2 .     (2) 

The decrease in sales revenue as a result of changes in conditions in the market can be 

determined using the following relationship: 

δVс = (1 – kv) *V = rv*(1 – kv) *Z ,   (3) 

where δVс – decrease in sales revenue as a result of influence of non-random factors that 

determine price setting and sales volumes; 

kv – decline rate in sales revenue in the planned period in comparison with the base 

period, taking into account the influence of non-random factors; 

V – revenue from sales in the base period; 

Z – costs of production and sales of products in the base period; 
rv – ratio of sales revenue to costs. 

The ratio of sales revenue to costs is connected with return on costs and is determined 

by the following ratio:  

rv = V/Z = (Z + R) = 1 + R/Z= rens + 1 ,   (4) 

where R – operating profit (sales profit); 

rens – return on costs. 

The growth in production costs can be presented as an expression: 

δZс = (1 + kz) * Z ,    (5) 

where δZс – increase in production and sales costs;  

kv – rate of increase in costs in the planning period in comparison with the base period, 

taking into account the influence of systematic factors; 

Z – costs of production and sales of products in the base period. 
Losses of profit from core activities (operating profit, profit from sales, δRV) associated 

with the influence of systematic factors on revenue volumes will be as follows: 

δRVс = kv * δVс = (1 – kv) * rv * Zс ,    (6) 

The decrease in operating profit as a result of increased costs (δRZ) can be calculated as 

follows: 

δRZс = (kz + 1) * Zс .    (7) 

Possible losses of operating profit associated with the influence of random factors on 

the generation of sales revenue and costs can be presented as follows: 

δRZ = P1 * (kz + 1) * δZс = P1 * (kz + 1) *Zс    (8) 

δRV = P2 * (1 – kv) * δVс = P2 * (1 – kv) * rv * Zс           (9) 

The following states of an enterprise are possible. 
State 1 (S1) - success in the generation of sales revenue and success in generation of the 

production costs: 

P(S1) = P (X1' X2') .          (10) 

Probability of success:  

P(S1) = (1 – P1) * (1 – P2) .   (11) 

State 2 (S2) – failure in the generation of sales revenue and failure in the generation of 

production costs: 
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P(S2) = P (X1 X2) .            (12) 

Probability of failure: 

P(S2) = P1 * P2.            (13) 

State 3 (S3) - failure in cost generation and success in revenue generation: 

P(S3) = P(S1) = P(X1' X2) .      (14) 

Probability of failure: 

P(S3) = P1 * (1 – P2)    (15) 

State 4 (S4) - success in generating costs and failure in generating revenue: 

P(S4) = P (X1 X2')                (16) 

Probability of failure: 

P(S4) = P2 * (1 – P1)    (17) 

The amount of possible losses of operating profit under various conditions of an 

enterprise can be calculated on the basis of the following dependencies: 

δR(S2) = P1 * P2 * [(kz + 1) + (1 – kv) * rv] * Zс    (18) 

δR(S3) = P1 * (1 – P2) * (kz + 1) * Zс        (19) 

δR(S4) = P2 * (1 – P1) * (1 – kv) * rv * Zс           (20) 

The total loss of operating profit is equal to: 

SR(S) = δR(S2) + δR(S3) + δR(S4) = Zc * Q(P),               (21) 

Here the value of Q (P) is calculated by means of the formula: 

Q(P) = P1*P2* [(kz+1) + (1–kv) *rv] + P1* (1–P2) * (kz+1) + P2* (1–P1) * (1–kv) * rv (22) 

The level of risk and threats to the generation of financial indicators can be performed 

by means of the analysis of the expected planned indicators, the amount of losses and the 

target value of indices of the amount of net profit or indicators of return on capital. 
The target value of the net profit and the return on equity can be taken as the average 

return on equity in the industry, yield on government securities, and cost of borrowed 

capital. 

Possible security areas and indicators of financial performance are presented in Table 1. 

Table 1. Threats to financial performance of an enterprise. 

Security areas characteristics 
Indicators of profit and economic efficiency 

of an enterprise 

Security area. 
Risk level is acceptable and no risk 
measures are required. 

After exposure to risk, the net profit is equal or 
is greater than the required value. 

The return on equity of an enterprise exceeds 
the required level of return on equity. 

High risk area. 

Measures against risk are required. 
High probability of positive results of risk 
management and getting the required 
result. 

After exposure to risk, the net profit is less than 
the required value, but it is positive (the 
enterprise receives net profit). 
The return on equity of an enterprise is lower 
than the required value of return on equity, but it 
is still positive. 

Zone of critical risk. After exposure to risk, there is no net profit, i.e. 
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Risk measures are required. 
Low probability of positive results of risk 
management. 
Risk management may not provide the 
desired result. 

it is less than zero, the enterprise is unprofitable. 
There is negative return on equity of an 
enterprise. 

A secure level at which the magnitude of the risk is recognized as acceptable one and no 

measures reducing risk are required and it is considered to be insured if the risk criterion is 

met, i.e. the condition is met: 

RenKgn ≤ RenKg – δ RenKg,          (23) 

where RenKgn – target value of the return on equity, calculated according to the amount of 

net profit; 

RenKg – planned value of the return on equity, calculated according to the amount of 

net profit; 

δ RenKg – amount of decrease in the return on equity, calculated according to the 
amount of net profit. 

In the case when the return on equity is less than the target value, but greater than zero, 

the organization is within a high risk area, i.e.: 

0 < RenKg – δ RenKg < RenKgn,    (24) 

If the value of the return on equity becomes lower than zero, then the organization is 

exposed to the threat of loss and a high level of risk for financial performance, i.e. enters 

the area of a catastrophic state: 

RenKg – δ RenKg ≤ 0,    (25) 

The amount of net profit on the assumption that other income and expenses of the 

organization consist only of interest paid for the used borrowed financial resources can be 

determined using the following relationship: 

Rg = (R – sz *SK) * (1 – C) = (Z * (rv – 1) – sz * SK) * (1 – C),  (26) 

where sz – price of borrowed capital; 

SK – borrowed capital; 

С – income tax rate. 

Taking into account dependence (26), the value of return on equity calculated on the 

basis of net profit is equal to: 

RenKg = (eK * (rv – 1) – sz * f) * (1 – C),   (27) 

where eK – capital consolidation ratio, calculated as the ratio of costs to the capital of an 

enterprise (eK = Z/K); 

f – ratio of debt to capital of an enterprise. 

Taking into account dependencies (22) - (27), it is possible to obtain expressions that 

allow calculating the probabilities of the state, levels of risk and threats of loss in financial 
performance when the enterprise is found in various security areas. 

The critical levels of economic performance which they are found in the security areas 

can be determined by solving the following equation: 

eK * (rv – 1) – eK * Q(P) – sz * f = RenKgn / (1 – C).  (28) 

The critical level of indicators, which determines the lower boundary of the high-risk area, is 

determined on the basis of the equation: 

eK * (rv – 1) – sz * f = Q(P) * eK .    (29) 

E3S Web of Conferences 273, 08058 (2021)

INTERAGROMASH 2021
https://doi.org/10.1051/e3sconf/202127308058

7



Dependencies (22) - (29) allow determining the critical levels of indicators 

characterizing the financial and economic activity of an enterprise, assessing the level of 

risk and threats to the generation of financial performance. The results of the analysis of 

external and internal conditions of economic activity make it possible to determine the 

managerial decisions, develop an optimal pricing policy, and optimize the amount and 

structure of costs and capital of an enterprise. 

The suggested approach allows in the process of management of an enterprise to control 

continuously the magnitude of risk and threats, to evaluate the effectiveness of measures to 

reduce the risk of generation of financial performance of an enterprise. 

4 Соnclusion 

The instability of economic and financial relations, lack of reliable forecast information on 

the state of the sales market, prices for finished products, raw materials and materials 

increase the uncertainty of the economic activity of an enterprise. The uncertainty of the 

conditions of financial and economic activity, probabilistic nature of the target indicators 

lead to the negative events which result in the loss of profit, emergence of the risk for 

financial performance of an enterprise. 

The risk of generation and the threat of a decrease in financial performance and loss of 

capital are connected with the pricing for finished products, material, labor costs and 

borrowed resources of an enterprise. The increase in the duration of the technological 

process, seasonality, a large number of factors that influence the financial performance 

which are typical of enterprises of the agro-industrial complex, lead to a high level of risk. 
In an environment of high uncertainty, provision of business continuity requires the 

assessment and development of risk management measures. 

The Russian Federation has one of the leading ranks in the world economy both 

according to the agricultural development level and the volume of agricultural production 

[21]. 

For this reason, we have presented this calculation model using as the example 

agricultural enterprises, what, however, does not limit its application for organizations in 

other sectors of the economy. 

On the basis of the theory of logic and probabilistic risk management in the form of a 

scenario, a model is suggested for the assessment of the risk of failure in the generation of 

financial performance. This model is used for probabilistic assessment of the impact of 
external and internal conditions for price setting, revenue, costs and profits of an enterprise 

on the risk of financial performance generation of an enterprise of the agro-industrial 

complex. 

The method is suggested for the calculation of critical values of risk probability 

indicators, which allow classifying threats into two types: the threats which require risk 

management, and threats that do not require the influence on risk factors. The classification 

of risk indicators provides a choice of options for alternative influences on factors, allows 

monitoring the risks and threats for the generation of financial performance. 
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