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Abstract – The study proposes to consider the
concept of complex risk of an airline from the position
of a systematic approach and define risk as a threat to
the economic security of an airline. The analysis of
theoretical and methodological aspects of risk
assessment is carried out. One method is proposed for
determining and predicting a complex risk as a threat
to the economic security of an airline based on an
analysis of the probability of events and the impact on
the company's activities in order to make effective
management decisions to strengthen the economic
security of an airline.
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1. Introduction
The analysis shows that the complexity that
absolutely all companies have during their activities
is a large variety of risks. The research hypothesis is
to approach risk as a system.
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That is, risk as a system (complex risk) is a set of
elements (risk components) connected by relations
that affect the purpose of the company's activities
and its financial result. The objectives of the research
are the following: to study theoretical aspects of risk
management; to analyze risk management
mechanisms of PJSC Aeroflot – Russian Airlines
(Aeroflot); to develop risk assessment procedure and
mechanism for calculating complex risk at Aeroflot.
Approaches to risk management from the point of
view of making decisions to identify possible losses
can be presented in the following classification:
active, adaptive and conservative approaches [1], [2].
Active risk management is based on the use of the
maximum possible risk management tools to mitigate
them. This approach means that all business
operations are carried out after taking measures to
prevent factors and events that carry a risk for the
main activity of the enterprise.
Adaptive approach is based on the adaptation of
the enterprise to the current situation, taking into
account the required level of economic security. This
approach means managing risks directly in the course
of the current situation. In this case, it is impossible
to completely prevent the risks, but only one part of
the potential losses can be avoided.
Conservative (passive) approach is based on
management and mitigation of the impact of damage
that has already occurred. In this case, the main goal
of management is to contain the consequences of the
losses that have occurred within the framework of
one unit or one financial transaction. Despite the fact
that with this method, the costs of managing financial
risks are significantly lower compared to the
previous ones, the potential damage resulting from
the occurrence of a risk event can be much higher.
Therefore, this approach is rarely used in enterprises.
Aeroflot has one of the youngest fleets in the
world. As of April 1st, 2020, it operates 247 aircrafts,
the average age of them is 5 years. The number of
aircraft by type is presented in the Table 1.
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Table 1. Aeroflot aircraft fleet, units
Airplane model
Number of aircraft

B777
19

B737
47

The main tasks are to significantly increase the
international transit passenger traffic, to open
regional bases throughout Russia, to increase
regional traffic and to multiply the number of the
latest Russian aviation equipment in the aircraft fleet.
Aeroflot group includes:
1. Three aviation subsidiaries:
 Pobeda Airlines LCC;
 Rossiya Airlines;
 Aurora.
2. Five non-aviation companies:
 JSC Sherotel;
 JSC AeroMar;
 Aeroflot Aviation School;
 Aeroflot-Finance LLC;
 A-Technics LLC.
The organizational structure within Aeroflot is a
functional structure with division of functions
between structural divisions with subordination of all
subordinate departments to them. The structure
provides for the subordination of the subdivision /
employees to higher managers in the area of their
activity. Russian market for passenger air
transportation is highly consolidated: at the end of
2019, three largest players accounted for more than
50% of the total passenger traffic; compared to the
previous year, the structure of the Russian market has
remained virtually unchanged. These three airlines in
Russia in terms of the number of passengers include
Aeroflot, S7 Airlines and Ural Airlines [3], [4].
2. Literature Review
The works of many Russian and foreign
researchers are devoted to approaches to assessing
the risks of enterprise activities [5], [6]. Risk analysis
methods are presented in international standards and
GOST (set of technical standards). However, in the
literature, the issues of assessing the integrated risk
of an airline as a threat to economic security, taking
into account force majeure circumstances (pandemic
2019-2021), have not been sufficiently worked out.
Criteria for assessing the probability and impact of
risk events on the activities of carriers have not been
identified [7].

A350
1

A330
19

A321
33

A320
74

SSJ-100
54

the risk may manifest itself in lower volumes of
passenger traffic, revenue, sharp fluctuations in
currency and world prices for aviation fuel, credit
(leasing) and investment risks. The scale of such
risks can be different: from the loss of part of the
income to the complete loss of the invested funds. An
idea of the causes of risks in the activities of the
airline can be given by referring to the company's
policy, in accordance with which it is possible to
distinguish the following [9]:
Business risks: risks of losses, within which the
objects of solutions are the demand, cost and price of
the services provided:





risk of reduced passenger traffic;
reputational risks;
service quality risk;
environmental risks.

Operational risks: risks of losses as a result of
inadequate or erroneous internal processes, actions of
employees and systems or external events [10]:





flight safety risks;
aviation security risks;
risks of safe work;
information security risks.

Financial risks: risks of losses associated with
financial activities [11]:




market risks;
liquidity risk;
credit risk.

Compliance risks: risks of losses when applying
legal sanctions and sanctions of regulatory bodies,
these include the risks of compliance with external
legal norms.
The mechanism for implementing the risk
management process at Aeroflot is based on the
scheme shown in the Figure 1.

3. Materials and Methods
According to G. Uvarova "Risk as an event is a
deviation from the goal or failure to achieve the goal"
[8]. In the activities of the country's largest airline,

TEM Journal – Volume 10 / Number 4 / 2021.

Figure 1. Risk management process at Aeroflot
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The setting and formulation of business process
goals has to meet the criteria of SMART system
(Specific, Measurable, Achievable, Relevant, Time
bound) and the acceptable risk or risk limit.
Criteria for SMART goal setting system are the
following [12]:






S - Specific;
M - Measurable;
A - Achievable;
R - Relevant;
T - Time bound.

Acceptable risk (preferred risk) is the measure of
risk that the company is ready to accept (considers it
justified and acceptable) when performing functions
within its competence in the implementation of
financial and economic activities.
Acceptable risk ensures that the company's
strategy is aligned with its operational and financial
capabilities.
The concept of acceptable risk implies a system of
concepts presented in the Figure 2. [11].

Figure 2. Acceptable risk concept

Risk limit is the share of acceptable risk allocated
for a specific financial and economic activity,
portfolio of risks or company entity.
Risk identification is the process of identifying and
describing elements of risk. For each risk, a causal
relation is established: risk factor - reason of risk risk - consequences.
Key characteristics to which the risk should
correspond are the following [1]:


Probabilistic nature: the risk may or may not
materialize in the course of the company's
financial and economic activities;
 Adverse consequences: the risk is always
characterized and measured by the level of
possible adverse consequences;
 Subjectivity: the risk depends on the quality and
quantity of information about it, staff
qualifications, etc.;
 Significance: the consequence of the risk should
directly affect the interests of the company.
The risk factor is a factor that affects the final
financial and economic performance of a company
[1].
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When identifying risks, the impact of the following
risk factors is considered: human factor, IT factor,
technical factor, technological factor and external
factor. Risk identification is carried out as a part of
the initial identification of risks and in the framework
of current activities. Initial identification of risks is
carried out by compiling a register of risks based on
an analysis of goals, objectives, business processes,
internal regulations, reporting and previous data on
realized risks. Identification of risks in the
framework of current activities is carried out by
making changes to existing register [13].
Risk assessment is carried out through the use of
parameters: probability of implementation and
impact of consequences. Risk assessment is a number
that is the result of multiplying the values of the
estimates of the probability of risk realization and the
impact of the consequences of risk realization.
Risk assessment is used to rank risks when making
decisions in current activities and developing
measures to minimize them. Risk management
measures are subdivided into preventive and in the
event of a risk realization. The main methods of risk
management in the company are: avoidance, transfer,
reduction (probability and impact) and risk
acceptance.
The choice of the optimal risk management
measure is carried out according to the following
criteria:
 efficiency;
 economic expediency;
 compliance;
 feasibility;
 reliability;
 consideration of adverse consequences.
This is followed by an assessment of effectiveness,
which includes [14]:




assessment of functional efficiency carried out
on the basis of information on realized risks, risk
factors, on changes in risk parameter assessments
in the risk register and on adherence to
acceptable risk;
assessment of procedural efficiency carried out
on the basis of information on compliance or
violation of the requirements of internal
regulatory documents in terms of risk
management.

For a comprehensive risk analysis of Aeroflot, it is
recommended to apply risk assessment methodology
based on the use of two parameters: probability of
occurrence and impact of the consequences of risk
realization (losses, severity of consequences).
Risk = probability * impact
In the forecast case, the probability is assessed on a
five-point scale with the assignment of an
appropriate assessment (Table 2.).
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Table 2. Scale for assessing probability and impact
Probability
Impact
Assessing probability and impact

more than 80%
Extremely high
5 points

(60% - 80%]
High
4 points

(30% - 60%]
Average
3 points

(5% - 30%]
Low
2 points

less than 5%
Extremely low
1 point

This information is more clearly presented by the
risk probability and frequency matrix in the Table 3.
Table 3. Matrix for assessing probability / frequency of risk origin
Probability score
Impact

Evaluation

Extremely
high

5

High

4

Average

3

Low

2

Extremely
low

1

High quality

Frequency
Frequency of process
Probability
at least
at least once
at least once a at least once
once a
a quarter
day
a week
month
more than > 270 events > 38 events > 9 events > 3 events
80%
per year
per year
per year
per year

Will almost certainly
happen
The event is likely enough.
180-270
26-38 events
More likely to happen than 60%-80%
events per year per year
not
90-179 events 13-25 events
Chances of the event are
30%-59%
per year
per year
50/50
The event is unlikely.
20-89 events 3-12 events
Rather not happen than
5%-29%
per year
per year
happen
It is highly unlikely. The
<20 events per <3 events
possibility of the occurrence
less than 5%
year
per year
of the event is almost ruled
out

Final risk assessment is made by multiplying the
scores obtained in assessing the impact of risk and its
probability. Depending on the value obtained, we can
determine which risk zone it belongs to. In the study,
the division into risk zones (red, yellow, green) was
carried out in order to form a risk map. The red zone

6-9 events 2 events per
per year
year
3-5 events 1 event per
per year
year
could happen
1-2 events
in the
per year
coming years
will not
happen
for years

will not
happen for
years

is the highest risk zone, the yellow zone is moderate
and the green zone is the lowest risk.
The impact scores for each risk were scored based
on the severity of the consequences the airline
suffered after each risk was met. The results are
presented in the Table 4.

Table 4. Risk assessment of Aeroflot in 2019
Risks
Flight safety risks
Reputation risks
Corruption risks
Professional risks
Environmental risks
Compliance risks
Operational risks
Liquidity risk
Financial performance risk

Impact
4
3
1
4
1
1
4
4
3

The assignment of the corresponding points is
conditioned by the analyzed events. The flight safety
risk is estimated at 20 points, which indicates that
this risk falls into the "red" zone. Reputational risks
received 15 points, respectively, they are also in the
"red" zone. Corruption risks in the reporting year
received an assessment of 1 point, since there were
no cases of deviation from the acceptable risk under
this section. Professional risks in 2019 were
estimated at 20 points due to the events that occurred
in the plane crash in the second quarter.
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Probability
5
5
1
5
1
5
5
5
5

Evaluation
20
15
1
20
1
5
20
22
13

Environmental risks are assessed at 1 point, so it
automatically falls into the category of risks with
extremely low impact, that is, in the "green" zone.
The risk assessment of compliance with external
standards is 5 points and it is included in the
"yellow" zone of risks of medium impact.
Operational risks in 2019 are estimated at 20
points, since they include a combination of flight
safety risks, professional risks and information
security risks.
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After evaluating each indicator separately in
accordance with the norms, we will arrange the
specific weight of each of them. Then it is necessary
to add the products of the assessment and the weight
of each coefficient to obtain the final assessment for
the category of liquidity and the category of financial
stability. After that, in a similar way, calculations
were made for the total risk of liquidity and stability.
4. Results
Based on the assessments of all the above analyzed
risks, we will draw up a diagram of the risks under
consideration, presented in the Figure 3. All
calculated risks are placed in a circle, and the internal
scales show the risk assessment in accordance with
the number of points assigned to it.

Figure 3. Acceptable risk concept

To conduct a comprehensive analysis of these
risks, we place the weights for each risk in
accordance with their importance for the airline's
activities (Table 5.).
The distribution of weights is due to the degree of
importance for the airline of a specific risk,
depending on the current situation for the past
reporting period. The maximum share is assigned to
the risk that the airline should pay most attention to,
based on the assessment of the impact of the
corresponding risk in 2018. This arrangement is
necessary to stabilize the risk situation in the
reporting period.
Table 5. Risk assessment of Aeroflot in 2019
Risks
Flight safety risks
Reputation risks
Corruption risks
Professional risks
Environmental risks
Compliance risks
Operational risks
Liquidity risk
Financial performance risk
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Points
20
15
1
20
1
5
20
22
13

Weight
0.2
0.15
0.02
0.1
0.03
0.05
0.25
0.1
0.1

Expert weighting is explained by the following
factors.
The highest priority for the airline is its operating
activity, which is the main direction that brings it the
bulk of its revenue.
In second place in terms of importance is aviation
security, which is a part of the operational activities
and takes up the bulk of it.
Further, there are reputational risks with a weight
of 0.15. The corresponding weight was set due to the
direct dependence of the company's reputation and its
existence in the market, and, accordingly, operating
activities. In the event of the maximum consequences
of reputational risks, the main activity of the
company is terminated due to the absence /
minimization of passenger traffic, and, accordingly,
revenue.
Financial risks: liquidity and efficiency risks of the
airline. It is advisable to introduce a parameter for
accounting for force majeure circumstances (for
example, COVID-19). In addition, any company of
an international level interacts with the turnover of
currency in the world, therefore Aeroflot depends on
fluctuations in exchange rates, which implies a rather
large risk of financial losses from exchange rate
differences in the cost of fuel.
Compliance risks with external regulations,
environment and corruption risks have the lowest
weights, since the company exercises maximum
control over compliance with legislation and
environmental standards: in Russia and abroad.
After assessing the airline's risks in 2019 and
assigning them the appropriate weights, using
formula (1), it is recommended to calculate the
complex risk for Aeroflot, which represents the
totality of all company risks.
Risk

∑
∑

, (1)

Thus, we obtain an estimate of the complex risk,
which is equal to 17.02 points. Consequently, all
risks in the airline's activities in 2019 can be assessed
at 17.02 points, which means that the complex risk
automatically falls into the category of risks that have
a high impact and are in the "red" zone.
In conclusion, we can say that Aeroflot in 2019 has
undergone many events that could not be predicted to
minimize their consequences. Accordingly, the
results of these adverse consequences negatively
affected the performance and increased the value of
the complex risk. The main adverse event of 2019
was the plane crash at Sheremetyevo, the
consequences of which affected almost all categories
of the airline's risks. In general, the categories of
safety, professional and reputational risks were
heavily impacted. This technique is recommended to
be used for predicting complex risk and developing
solutions to minimize them.
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5. Discussion
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6. Conclusion
The authors offer an original interpretation of the
complex risk of the airline's activities from the
position of a systematic approach. It is advisable to
define risk as a threat to the economic security of the
airline. The study analyzes theoretical and
methodological aspects of risk assessment. Risk
assessment methods are analyzed. A classification of
the components of the airline's complex risk has been
developed: flight safety, reputational, professional,
environmental, financial, corruption risks, etc. The
quantitative and qualitative parameters of the risk
components are determined: probability and impact
one. It is recommended that the financial risk
assessment be carried out taking into account
possible force majeure circumstances (for example,
COVID-19). One method has been developed for
determining and predicting a complex risk as a threat
to the economic security of an airline based on an
analysis of the probability of events and the impact
on the company's activities in order to make effective
management decisions to strengthen the economic
security of an airline. The practical implementation
of the technique has been carried out. There is the
risk forecast for 2020.
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