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Abstract: 
The purpose of the paper is to develop a model for managing the motivation of managers and ensure its effec-
tiveness. The principles of formation of management model of managers’ work motivation which correspond to 
the universal system approach to management model of managers’ work motivation and define its basic functions 
are outlined: a) goal setting, b) assessment and forecasting of the state and efficiency, c) development and deci-
sion making, d) planning, e) organizational, f) communication and subordination, g) regulation of the management 
model of motivation of managers, h) control. The management model of managers’ work motivation of 
(MMMWM) is formalized in the form of a structural-logical scheme based on a systematic approach and decom-
position, which reflects the interaction of subject and object in the process of forming and implementing a system 
of motivation of managers at the enterprise. The factors for achieving the set goals have been formed, which are 
divided into internal and external motivators for managing managers’ work motivation. The management model 
of managers’ work motivation which is presented by the following subsystems is offered: "X" – target subsystem 
(the management process of managers’ work motivation), "Y" – providing subsystem (factors of rational achieve-
ment of the goals), "XY" – providing subsystem (regulatory legal acts, resources), "Z" – management subsystem 
(reflects the implementation of the general functions of management work motivation on the basis of experi-
ence), which are characterized by parameters, indicators, criteria for managing the motivation of managers. Ac-
cording to the method of linear multiple regression, a system of equations was constructed to describe the eco-
nomic-mathematical model of management motivation at oil and gas enterprises, which after the repeated ex-
periments provided diagnostics of indicators before, during and after the implementation of management moti-
vation model. 
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INTRODUCTION 
The results of modern enterprises functioning are deter-
mined by the quality of management, which is ensured by 
the efficiency of managerial staff. In recent years, there has 
been a shortage of professional and experienced managers 
at all levels of management of oil and gas companies, due 
to which these companies can not develop, and their activ-
ities are unprofitable. We can clearly trace the ineffective-
ness of outdated policies and methods of motivation, 

changes in the age structure of senior and middle manage-
ment, changes in motivation priorities, which, in turn, re-
quires the construction of a new model of managing the 
motivation of managers at oil and gas enterprises. 
The main impetus for motivating managerial staff at all lev-
els is a comprehensive systematic approach to motivating 
managers, which ensures the involvement of competent 
managers, retention of valuable managers, stimulating the 
effectiveness of management at a reasonable level of costs. 
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LITERATURE REVIEW 
In the event of a protracted crisis of enterprises, an im-
portant and urgent problem is the development of theo-
retical and practical recommendations for the formation 
of a model for managing the motivation of managers in oil 
and gas companies, which will justify and implement a 
comprehensive system approach to motivating managers. 
The issues of developing the theoretical foundations of 
management motivation have been studied in the works 
of domestic and foreign scholars, in particular: Smirnova 
[1] and Kinash [2] argue that the motivation of managerial 
staff is of particular importance, because the results of the 
enterprise’s activity depend directly on the effectiveness 
of the management decisions. Gunduz [3] identified fac-
tors that have an important impact on the motivation of 
senior employees, namely: the most important issues are 
the exchange of technical experience with partners and 
the management of partner relations. Dogar [4] says that 
the psychological climate in an organization has a signifi-
cant impact on motivation of its employees. Lorincová [5] 
proves that properly motivated managers direct their ef-
ficiency to influence business efficiency and, conse-
quently, the success and sustainability of the enterprise. 
After all, the efficiency of the enterprise depends on ef-
fective management and business processes carried out 
by them Cherchata [6]. Bryson [7] in their work consider 
the internal job satisfaction and organizational commit-
ment of employees as motivational results. The authors 
argue that the returns on small business investment in 
HRM are U-shaped. Kampf [8] consider various factors 
that have an impact on the motivation of managerial work 
and conclude that the enterprise development strategy 
should include a program of employee motivation. Kampf 
[9] identified significant differences between the needs of 
senior management and blue-collar workers using the 
Student's t-test and saw that in the field of motivational 
factors in Slovakia it is impossible to create a single moti-
vation program for the analysed groups of workers. Mik-
kelsen [10] emphasize that the internal motivation of the 
employees depends on the need of employees for self-de-
termination. Hitka [11] analysed the level of motivation of 
employees in V4 countries and based on the question-
naire identified the most important motivating factors – 
wages, a good workforce, a positive working atmosphere 
and comfortable working conditions. Pakovska [12] argue 
that the productivity of managers depends on knowledge, 
working conditions and their motivation to work. The mo-
tivation of a manager depends on the incentives that are 
present in the individual environment or used by other 
people to achieve the desired changes in human behavior. 
Du [13] argues that due to human resources, motivation 
becomes a key factor in the realization of human resource 
potential. Scientists Ievdokymov [14], agree with this 
statement and prove that it is the person and his personal 
motivating values that determine the effectiveness and 
efficiency of the enterprise. Panagiotakopoulos [15] ex-
amined employee motivation during the financial crisis at 
Greek enterprises and found that it is the psychological 
climate that plays the most important role in employee 

motivation. In order for enterprises to be effective, they 
need to have effective managers, because their innova-
tive decisions and actions will determine the effectiveness 
of the enterprise, and as a consequence, the welfare of 
the country, Andrusiv [16]. Polyanska [17] and Dykha [18] 
argue that it is necessary to work on the development of 
corporate culture of the enterprise. This will help build 
trust between employees and top managers and develop 
young executives. Khytrova [19] in their study proved that 
the timely detection and diagnosis of problematic situa-
tions that arise in the development and growth of enter-
prises and organizations, significantly depends on the 
level of qualification and professionalism of the leader. 
Scientists from Greece [20] analyzed the relationship be-
tween leadership styles used by managers and their moti-
vation, which motivates them to achieve their goals. Then, 
with the help of Herzberg's two-factor model, the motiva-
tional influence on a specific leadership style was deter-
mined. In their work, Paglis researchers [21] explore the 
self-efficacy of leadership and the motivation of managers 
to change. It is established that top managers are the 
most motivated and respond best to change. Mast [22] in 
their work proved that the effectiveness of leadership is 
influenced by the motivation of senior management. 
Wziatek-Staśko [23] substantiated the importance of mo-
tivating managers as a determining factor in the quality of 
management. Scientists [24, 25] conducted a comparative 
analysis of the level of employee motivation at small and 
medium-sized enterprises in Russia and the United States. 
They found that there is a gap between the two, as the 
United States has a stable and free market economy, has 
a strong entrepreneurial culture, and the small business 
sector plays an important role in the economy. The survey 
showed that much attention is paid to the level of work 
motivation of managers in the United States, since the 
success of the enterprise depends on their competence. 
The differences have arisen from less developed business 
infrastructure in Russia versus the United States, an un-
stable business environment in Russia versus stability in 
the United States, and finally cultural differences. 
However, many issues related to the formation of a model 
for managing the motivation of managers of oil and gas 
companies remain unclear. Thorough research is required 
to develop a system of indicators to assess the level of ef-
fectiveness of managerial work motivation, to develop a 
model of managing the motivation of managers and as 
well as to formalize it. 
The paper aims at developing a model for managing the 
motivation of managers and ensuring its effectiveness. 
 

METHODOLOGY  
To achieve this goal, the following research methods were 
used in the work:  

− theoretical generalization – for a more in-depth study 
of the motivation of managers;  

− graphic – to build a model of managing the motivation 
of managers;  

− system approach – in the construction of the target, 
providing and management subsystem of motivation 
of managers;  



122 Management Systems in Production Engineering 2021, Volume 29, Issue 2 
 

 

− analysis and comparison – for analytical procedures 
for evaluating management subsystems, their testing 
on the example of oil and gas companies;  

− economic-mathematical method (linear multiple re-
gression) – to build a system of equations to describe 
the economic-mathematical model of management 
motivation of managerial work in oil and gas compa-
nies.  

The classification method was used to determine factors 
and form constraints on the motivation of managers; the 
sociological method (questionnaire survey) was used in 
the collection and analysis of data on the motivation and 
performance of managers in the surveyed enterprises; 
methods of information technology (expert systems) was 
applied when conducting expert consultations on the as-
sessment of the existing model of work motivation for 
managers (for the reliability of the result, the assessments 
of 10 experts were used and the results obtained were 
rendered into points:  
1 point – low level,  
2 points – medium level,  
3 points – high level), the expert method was used to ob-
tain results on the adequacy of the managerial work mo-
tivation model on the example of oil and gas enterprises 
(the study was carried out in 3 stages: before the imple-
mentation of the managerial work motivation model (ex-
periment 1 (Z)), during the implementation of the mana-
gerial work management model (experiment 2 (Z ')) and 
the final study (experiment 3 (Z "))) stepwise regression 
method to establish the influence of factors on the func-
tional. 
 

RESULTS 
The formation of market relations, globalization and the 
deep transformation of industrial society into information 
(post-industrial) one, where the main role should be 
played by knowledge, intelligence, and innovation Po-
padynets [26] and Andrusiv [27] necessitate the formation 
of a systematic approach to motivation of managerial 
work. Today, human development is the main dimension 
and lever of social progress, therefore its condition in the 
near future will determine the effectiveness of socio-eco-
nomic motivation in the field of labor and competitive-
ness of enterprises and the economy as a whole, Zelinska 
[28]. The formation of a model for managing the motiva-
tion of managers should begin with the definition of the 
principles of its construction, which should include the fol-
lowing:  
1) systematicity, which provides for the construction of 

a model for managing the motivation of managers as 
an organizing and providing system for the for-
mation and regulation of the development of mana-
gerial work motivation; 

2) goal orientation – formation of a multilevel system 
of goals that eliminates threats through the coordi-
nation of interests and needs of different parties; 

3) stimulation involves the achievement of individual 
goals through collective and interest in the results 
through the tools of stimulation; 

4) continuity of development – is the creation of condi-
tions for achieving continuity and efficiency of im-
proving the motivation of managerial work at the en-
terprise; 

5) reliability – involves a balance of methods, levers, 
tools and forms of motivation of managers through 
the formation of constant and variable parts of pay-
ment and material incentives for managerial staff;  

6) unity of action – is to ensure the interaction of all el-
ements and components as a whole system; 

7) elasticity – is to ensure the timeliness of response to 
external and internal changes and disturbances 
through motivational monitoring and control; 

8) innovativeness – the focus on the use of advanced 
methods, modern forms, management technologies 
and motivation of managers; 

9) resource security – is the optimal use of resource po-
tential of the enterprise; 

10) cost-effectiveness – involves the formation of re-
sources for incentives, based on its effectiveness 
(implementation costs may not exceed the eco-
nomic effect of the implemented measures);  

11) complexity – is to ensure the full use of constraints, 
opportunities and motives to determine the system 
of incentives and develop on its basis a program of 
measures to improve the motivation of managers; 

12) balance of interests – taking into account the inter-
ests of economic entities with which the company 
interacts, and the motives of managers at all levels 
through a system of goals and defining the objec-
tives of the model based on it. 

The described principles correspond to the universal sys-
tem approach to the model of management of managers’ 
work motivation and define its basic functions. According 
to the results of the study, the functions of the model of 
managing the motivation of managers include:  
1) goal setting, which regulates the continuity of the 

goals of the model of managing the motivation of 
managers in accordance with the purpose, strategy, 
constraints, opportunities and motives;  

2) assessment and forecasting of the state and effective-
ness of motivation of managerial work;  

3) development and decision-making on management 
and implementation of measures in the conditions of 
external and internal threats (choice of forms, meth-
ods, levers, tools, etc.);  

4) planning: defining tasks, formation of a system of in-
centives, substantiation of the program of measures 
for improvement of management and managers’ work 
motivation;  

5) organizational – procedural formalization of the pro-
cess of making and ensuring the implementation of 
decisions to manage the motivation of managers;  

6) communication and subordination – involves the co-
ordination of actions and interaction of elements of 
the management model of managers’ work motiva-
tion;  
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7) regulation of the functioning of the management 
model of managers’ work motivation and its compo-
nents – provides for the implementation of measures 
through timely adjustment, change and improvement 
of tools for managing work motivation to ensure the 
implementation of tasks and goals;  

8) control of deviations in the process of implementation 
of measures from the level of planned indicators, cri-
teria, parameters and goals of development of the 
management model of managers’ work motivation. 

The visualization of the MMMWM model using the struc-
tural logic diagram is carried out in Fig. 1. This model re-
flects the interaction of a subject and an object in the pro-
cess of formation and implementation of the system of 
motivation for managerial work at the enterprise. Accord-
ing to the above theoretical and analytical scheme, man-
agement model of managers’ work motivation includes 
motivational, organizational, security and functional com-
ponents that characterize the formation of a system of re-
muneration and motivation for managerial work, the im-
plementation and control of the effectiveness of the im-
plementation of the latter at the enterprise.  
 

 
Fig. 1 Structural and logical scheme of the management model 
of managers’ work motivation 
 

The effectiveness of the management model of managers' 
motivation depends on a holistic approach. After all, a 
new paradigm of scientific thinking, a holistic system, is 
characterized by the following changes in relation to tra-
ditions: the transition from "part" to the whole, integrity; 
from "structure" to "process" [26]. 
Motivation of managerial work, like any complex model, 
requires control and management. Management of moti-
vation of managerial work is a process of planning and or-
ganization of motivation of managerial work, studying of 
its development in time, control and regulation over its 
implementation. Therefore, we offer an author's model of 
managing the motivation of managers based on a system 
approach (XYZ-models).  
Our proposed model of management motivation of man-
agerial work is represented by the  
following subsystems: "X" – target subsystem, "Y" – sup-
port subsystem, "XY" – regulatory subsystem, "Z" – con-
trol subsystem, which can be evaluated by parameters, in-
dicators, and criteria of management of managers’ work 
motivation (Fig. 2). 

 

 
Fig. 2 Management model of managers' work motivation 
 

Target subsystem "X" (the process of motivating manage-
rial work) illustrates the management cycle (set of stages, 
processes, functions that must be performed to achieve 
the goal (result). The implementation of goals and pro-
cesses that must be carried out to form the motivation of 
managerial work, determine the factors of achieving 
goals, which we divided into external and internal motiva-
tors (subsystem "Y"). 
External motivators are generalized into three groups: 
natural factors, material and technical factors and organi-
zational and legal factors; and internal factors are divided 
into five groups: needs, interests, motives, behavior, re-
wards, and goals. 
The management subsystem ("Z") reflects the implemen-
tation of the general functions of managing the motiva-
tion of managers against the background of experience 
and is aimed at achieving results. Such a system of rela-
tions requires improvement and stabilization of the sys-
tem of laws, normative acts, instructions, orders, i.e. the 
entire regulatory framework (subsystem "XY"). 
Let us consider in detail each axis and its components. The 
"X" axis is the target subsystem: the process of motivating 
managerial work. This subsystem is represented by the 
following components:  
X1 – identification of motivational needs of managerial 
work,  
X2 – measurement of satisfaction with identified needs,  
X3 – determination of motivational potential and manage-
ment potential of work motivation,  
X4 – implementation of management motivation 
measures.  
To implement the model of managing the motivation of 
managers, the factors of achieving the set goals (axis "Y") 
are determined. We detail the factors that are divided 
into internal and external motivators of managers' work 
motivation. External motivators include (Тable 1): Uz1-
group of natural factors; Uz2-group of material and tech-
nical factors; Uz3-group of organizational and economic 
factors.  
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Table 1 
System of factors of external motivation of managers 

No. Motivation factors Indices 

1 
Factors  
of satisfaction with 
working conditions 

Socio-economic conditions (duration of working hours and working year, payment and incentives,  
qualification, professional and general training of employees) 

Sanitary and hygienic conditions (temperature, gassiness, dust, air pollution, lighting, noise, vibration, etc.) 

Organizational conditions (working hours, provision of materials, raw materials and tools) 

Social and living conditions (providing employees with living quarters, canteens, medical and sanatorium 
services, etc.) 

2 
Factors of satisfaction 
with the level of wages 

Average and minimum wages 

Average and minimum pension 

Average cash aid, etc. 

3 
Factors of satisfaction 
with management style 

Psychophysiological and personal characteristics of team members, features of their temperaments,  
characters, needs, etc. 

Socio-psychological features of the team: moral climate, cohesion, readiness for work, discipline, etc. 

Psychophysiological and personal qualities of the team leader. The manager combines all the objective,  
external influences that reflect the characteristics of the team led by him. Through them, the management 
style is formed whis is as unique as the unique personality of the manager. 

The competence of the manager is the quality of his personality, which helps to consciously develop  
the most rational style of management based on experience, scientific and general cultural outlook. 

Awareness of the manager with the features of the team he manages, helps him to choose a style that 
meets the specific conditions in which the team and its leader 

4 

Factors of the level  
of emotional  
atmosphere  
in the team 

System of interpersonal relations (sympathy, antipathy, friendship) 

Psychological mechanisms of interaction between people (imitation, empathy, assistance) 

System of mutual requirements, general mood, general style of joint work activity, intellectual, emotional 
and volitional unity of the team 

5 
Factors of job  
satisfaction 

Satisfaction of workers with job in general and its individual elements (physical activity, condition 
of equipment, organization of work, safety, significance of products, content of work, work in general) 

Indices of indicators of attitude to work (degree of completion of shift tasks, labor discipline, degree  
of labor efficiency, degree of activity in professional development, responsibility for the use of working 
time) 

Hierarchy of the most significant motives that determine the overall job satisfaction (prospects for training, 
earnings, condition of equipment) 

Indicators of attitude to work and assessment of elements of the production situation (the degree of labor 
efficiency, the degree of activity in improving their skills, the degree of performance of variable tasks) 

 

Internal motivators are (Table 2):  
Uvn1 – needs;  
Uvn2 – interests;  
Uvn3 – motives;  
Uvn4 – behavior;  
Uvn5 – rewards;  
Uvn6m – goals. 
A properly organized motivation system is an effective 
management tool if it provides: coordination of manag-
ers' own goals with the goals of the organization and staff; 
reduction of costs for search, selection and adaptation of 
management staff; maintenance of highly qualified spe-
cialists; solving the most important problems of personnel 
management. 

The management system ("Z" axis) reflects the implemen-
tation of the general functions of the management model 
of the motivation of managers. We detail them:  
Z1 – definition of goals and analysis of the system of mo-
tivation of managerial work,  
Z2 – development and decision-making,  
Z3 – planning of motivation of managerial work,  
Z4 – organization and regulation of motivation of mana-
gerial work,  
Z5 – control as a tool of motivation of managerial work. 
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Table 2 
Internal factors of management of managers’ motivation 

Component 
of the model 

Management 
levels 

Characteristic 

Need 
 

Needs of self-expression 
Needs respect 
Social needs 

Interests 
 

Regulatory 
Guiding 
Encouraging 

Motives 
 

Self-actualization 
Security, maintaining status 
in the management hierarchy 
Life comfort 

Behavior 
 

Personality character 
Self-esteem and self-control  
of the individual 
Standard action 

Rewards 
 

Moral and educational 
Social and psychological 
Economic and social 

Objectives 
 

Independence 
A set of skills, definition of tasks, 
significance of tasks 
Basic workload - personal  
and production results 

 

Regarding the subsystem "XY", it represents the entire 
regulatory framework that allows one to form and imple-
ment a model of managing the motivation of managers. 
Mathematical modeling was used to describe the man-
agement model of managers' work motivation, which al-
lows to obtain a simplified, abstract, formally described 
model. The latter covers a class of indeterminate param-
eters or vectors, the interaction and relationship between 
them, which can be described by mathematical opera-
tions. 
One of the effective methods of modeling is multiple lin-
ear regression, which is described by a system of linear 
equations: 

(
𝑦1
. ⋮
𝑦𝑛

) = (

𝑓1(𝑥1) ⋯ 𝑓𝑝(𝑥1)

⋮ ⋱ ⋮
𝑓1(𝑥𝑛) ⋯ 𝑓𝑝(𝑥𝑛)

)(

𝛽1
⋮
𝛽𝑝

) + (
𝜀1
. ⋮
𝜀𝑛

)

  

𝑦 =. . . 𝑋 …𝛽 + 𝜀  

(1) 

The linear regression model contains a set of outputs Yn 

in the form of a linear combination of model terms F(X)·j 
(J = 1, ..., р) in each of the observations (х1, у1), ...,  
(хn, уn). 
If the input x is multidimensional, then the functions  
F form a group of models. For example, if the input  
x = (x1, x2), the conditions for the model may include  
f1 (x1) = x1 (linear term), f2 (x1) = x12 (square term), and 
f3 (x) = x1x2 (pairwise interaction). Typically, the function 
f (x) = 1 is included in the number fj, so that the matrix  
X contains column 1 and the model contains a constant 
component. 
Linear regression models are used for: 

− establishment of factors of the greatest influence on 

model outputs (coefficients j with the greatest 
value); 

− determining the direction of influence (features of j); 

− forecasting the response value (y (x) for the new x). 

The Statistics Toolbox regress and regstats functions are 
used to find multiple linear regression coefficients. 
The analysis of factors influencing the motivation of man-
agerial work is carried out using step-by-step multiple lin-
ear regression, building several linear regression models, 
given the potentially large number of conditions. The 
number of members of the interaction, for example, in-
creases exponentially with the number of predictors. If 
there is no theoretical basis for choosing the shape of the 
model, and there is no assessment of the correlation be-
tween conditions, one can include backup conditions in 
the model, which mix the identification of significant ef-
fects. 
At the first stage of diagnosis of management motivation, 
namely the identification of motivational needs, a number 
of factors, including internal motivators (needs, interests, 
motives, behavior, rewards and goals) have a significant 
influence. When applying the stepwise regression 
method, it was found that a number of factors do not have 
a significant impact on the functionality at this stage, 
among them: interests, motives, rewards and goals. These 
factors received negative indicators in the calculations. 
The quality of this dependence is 89%, as R-square = 
0.8901. 
The second stage is characterized by the influence of ex-
ternal and internal factors. Moreover, external motivators 
fully influence the identification of motivational needs. 
And among internal motivators, motives, rewards and 
goals have a negative impact. The quality of the relation-
ship between the second stage of management motiva-
tion and internal and external motivators is 93%, as R-
square = 0.9369. 
External motivators have a significant impact on the third 
stage of the process of motivating managers: measuring 
satisfaction with identified needs. In particular, natural 
and organizational-technical factors have an insignificant 
influence. The quality of the dependence is very low and 
is 2%, as R-square = 0.0282. 
Measurements of satisfaction of identified needs and in-
ternal motivators are also characterized by dependence. 
Two factors have the greatest influence: motives and re-
wards. Other factors have little effect. The qualitative re-
lationship between the satisfaction of identified needs 
and internal motivators is 63.27%, as  
R-square = 0.6327. 
The last stage of diagnostics of motivation of managerial 
work (introduction of measures of managerial work moti-
vation) depends on external factors, moreover, all factors 
do not enter into close interaction with each other and do 
not influence the final stage of motivation of managerial 
work. Qualitative dependence is negative and R-square is 
-4.44. 
To increase the efficiency of motivational process man-
agement it is necessary to determine the actual level of 
staff motivation and, if the level is insufficient, to assess 
the motivational sphere of employees to identify the most 
important motives and activate them with a help of exter-
nal incentives, which should increase motivation and op-
erating efficiency in general. 
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Therefore, it is expedient in the course of formation of 
managers’ work motivation management model at the 
enterprise to solve the following basic tasks:  
1. To determine the level of motivation of employees of 

the enterprise, which will allow to draw a conclusion 
about the effectiveness of the current model of man-
aging the motivation of managers and the need to in-
crease it. 

2. If the level of motivation is sufficient, it is necessary to 
justify the reserves for its further maintenance. Other-
wise, it is necessary to assess the features of building 
a model of managing the motivation of managers on 
the basis of identified potential work motives. 

3. On the basis of the formed model of management of 
managers’ work motivation to develop a system of in-
centives in order to adjust it. 

One of the components of the model of managing the mo-
tivation of managers is the collection of information about 
the internal and external environment of the object of 
study and analysis of the impact on the motivation of 
managers of its main elements. 
Information about the internal environment is used to de-
termine the internal capabilities and potential of work 
motivation, which can be relied on to achieve the goals of 
managing the motivation of managers. Analysis of the in-
ternal environment allows one to understand the goals 
and objectives of the organization. 
The main elements of the internal environment are: pro-
duction (volume, structure, nomenclature of products 
and types of services, availability of social infrastructure, 
quality control, etc.); staff (structure, qualifications, num-
ber, interests and needs of employees); management or-
ganization (organizational structure, leadership style, or-
ganizational culture, organizational communication sys-
tem at the enterprise); financial indicators (financial sta-
bility and solvency of the enterprise, profitability, etc.). 
The main elements of the external environment that need 
to be considered are the state of the labor market in this 
industry or in the country as a whole, the supply and de-
mand of labor, the cost of labor. 
The most difficult tasks of an effective model of managing 
the motivation of managers is to determine the level of 
motivation and evaluate the management of managers’ 
motivation that require the development and use of ap-
propriate methods. 
The formal description of the main components of the 
constructed model of management of managers’ work 
motivation is made by means of economic and mathemat-
ical model and the dependence of its components is ana-
lysed. 
Management analysis and goal-setting of the model of 
managing the motivation of managers will relate to such 
a component as identifying the motivational needs of 
managerial work (Fig. 3).  

 
Fig. 3 Dependence of management analysis on the identifica-
tion of motivational needs and internal motivators 
 

In the process of analyzing the motivation of managerial 
work, it will be influenced by internal motivators, namely 
needs, interests, motives, behavior, rewards and goals. 
We present a graphical interpretation of the above. 
Graphic interpretation allows to make a mathematical de-
pendence of managerial analysis and goal-setting on the 
identification of motivational needs of managerial work 
and internal motivators. 
𝑍1 = 𝑎1 ∗ Х1 + 𝑏1.1 ∗ 𝑌 𝑖𝑛 𝑡1.1 + 𝑏1.2 ∗ У 𝑖𝑛𝑡1.2+𝑏1.3 ∗

У 𝑖𝑛𝑡1.3+𝑏1.4 ∗ У 𝑖𝑛𝑡1.4+𝑏1.5 ∗ У 𝑖𝑛𝑡1.5+𝑏1.6 ∗
У 𝑖𝑛𝑡1.6+𝑐𝑜𝑛𝑠𝑡  

(2) 

Let us consider the following component of the model of 
managing the motivation of managers i.e. development 
and making management decisions. This component is di-
rectly related to the determination of motivational poten-
tial under the influence of external and internal motiva-
tors. Let us consider a graphical interpretation (Fig. 4). 
 

 
Fig. 4 Dependence of development and making administrative 
decisions on definition of motivational potential and manage-
ment potential of managers’ work motivation as well as inter-
nal and external motivators 
 

Graphic interpretation makes it possible to build a 
mathematical dependence of the development and mak-
ing management decisions on the definition of 
motivational potential and the potential of managing the 
motivation of managers. 

𝑍2 = 𝑎2 ∗ Х3 + 𝑏2.1 ∗ 𝑌 𝑖𝑛 𝑡2.1 + 𝑏2.2 ∗ 𝑌 𝑖𝑛𝑡2.2+𝑏2.3 ∗
У 𝑖𝑛𝑡2.3+𝑏2.4 ∗ У 𝑖𝑛𝑡2.4+𝑏2.5 ∗ У 𝑖𝑛𝑡2.5+ + 𝑏2.6 ∗

У 𝑖𝑛𝑡2.6+𝑏2.7 ∗ У𝑒𝑥𝑡2.1 + 𝑏2.8 ∗ У𝑒𝑥𝑡2.2 + 𝑏2.9 ∗ У𝑒𝑥𝑡2.3 +
𝑐𝑜𝑛𝑠𝑡  

(3) 
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Let us consider the following component of the studied 
model of managing the motivation of managers: planning 
motivation of managerial work. This type of activity is 
used to measure satisfaction with identified needs and is 
influenced by external motivators. Let us consider a gra-
phical interpretation (Fig. 5). 
 

 
Fig. 5 Dependence of management motivation planning on 
measuring satisfaction with identified needs and external mo-
tivators 
 

Graphic interpretation allows to substantiate the mathe-
matical dependence of planning the motivation of manag-
ers' work on measuring the satisfaction of motivational 
needs of managerial work and internal motivators. 

𝑍3 = 𝑎3 ∗ Х2 + 𝑏3.1 ∗ У𝑒𝑥𝑡3.1 + 𝑏3.2 ∗ У𝑒𝑥𝑡3.2 + 𝑏3.3
∗ У𝑒𝑥𝑡3.3 + 𝑐𝑜𝑛𝑠𝑡 

(4) 

The organization and control of work motivation of man-
agers, which also includes regulation, will be influenced by 
such a component of the Model of management of work 
motivation of managers as measuring satisfaction with 
identified needs under the influence of internal motiva-
tors (Fig. 6). 
 

 
Fig. 6 Dependence of the process of organizing and regulating 
the motivation of managers on the measurement of satisfac-
tion with identified needs and internal motivators 

 
Let us present a graphical interpretation of the above. 
Graphic interpretation allows to make a mathematical de-
pendence of managerial analysis on the identification of 
motivational needs of managerial work and internal moti-
vators. 

𝑍4 = 𝑎4 ∗ Х2 + 𝑏4.1 ∗ 𝑌 𝑖𝑛 𝑡4.1 + 𝑏4.2 ∗
У 𝑖𝑛𝑡4.2+𝑏4.3 ∗ У 𝑖𝑛𝑡4.3+𝑏4.4 ∗ У 𝑖𝑛𝑡4.4+𝑏4.5 ∗

У 𝑖𝑛𝑡4.5++ 𝑏4.6 ∗ У 𝑖𝑛𝑡4.6+𝑐𝑜𝑛𝑠𝑡  
(5) 

 

The last function of the model of managing the motivation 
of managers is to control the motivation of managers, 
therefore it will be considered at the final stage of imple-
menting measures to motivate managers and regulating 
the model of managing motivation of managers under the 
influence of external motivators (Fig. 7). 

𝑍 = ∮(𝑋, 𝑌, 𝑋𝑌)  (6) 

 

 
Fig. 7 Dependence of control of motivation of managerial work 
on introduction of measures of managers’ work motivation and 
external motivators 

 
Graphic interpretation makes it possible to make a math-
ematical dependence of management analysis on the 
identification of motivational needs of management work 
and internal motivators. 

𝑍5 = 𝑎5 ∗ Х4 + 𝑏5.1 ∗ У𝑒𝑥𝑡5.1 + 𝑏5.2 ∗ У𝑒𝑥𝑡5.2 + 𝑏5.3 ∗
У𝑒𝑥𝑡5.3 + 𝑐𝑜𝑛𝑠𝑡  

(7) 

The method of expert estimates was used to obtain quan-
titative values and perform mathematical calculations. 
For reliability of result we will use estimation of 10 experts 
and we will transform the received results into points: 
1 point – low level; 
2 point – medium level; 
3 point – high level. 
Let us combine the obtained equations into a system of 
equations: 

{
 
 
 
 
 

 
 
 
 
 
𝑍1 = 𝑎1 ∗ Х1 + 𝑏1.1 ∗ 𝑌 𝑖𝑛 𝑡1.1 + 𝑏1.2 ∗ У 𝑖𝑛𝑡1.2+𝑏1.3 ∗ У 𝑖𝑛𝑡1.3+

+𝑏1.4 ∗ У 𝑖𝑛𝑡1.4+𝑏1.5 ∗ У 𝑖𝑛𝑡1.5+𝑏1.6 ∗ У 𝑖𝑛𝑡1.6+𝑐𝑜𝑛𝑠𝑡
𝑍2 = 𝑎2 ∗ Х3 + 𝑏2.1 ∗ 𝑌 𝑖𝑛 𝑡2.1 + 𝑏2.2 ∗ У 𝑖𝑛𝑡2.2+𝑏2.3 ∗ У 𝑖𝑛𝑡2.3+

+𝑏2.4 ∗ У 𝑖𝑛𝑡2.4+𝑏2.5 ∗ У 𝑖𝑛𝑡2.5+𝑏2.6 ∗ У 𝑖𝑛𝑡2.6+
+𝑏2.7 ∗ У𝑒𝑥𝑡2.1 + 𝑏2.8 ∗ У𝑒𝑥𝑡2.2 + 𝑏2.9 ∗ У𝑒𝑥𝑡2.3 + 𝑐𝑜𝑛𝑠𝑡

𝑍3 = 𝑎3 ∗ Х2 + 𝑏3.1 ∗ У𝑒𝑥𝑡3.1 + 𝑏3.2 ∗ У𝑒𝑥𝑡3.2 + 𝑏3.3 ∗ У𝑒𝑥𝑡3.3 +
+𝑐𝑜𝑛𝑠𝑡

𝑍4 = 𝑎4 ∗ Х2 + 𝑏4.1 ∗ 𝑌 𝑖𝑛 𝑡4.1 + 𝑏4.2 ∗ У 𝑖𝑛𝑡4.2+𝑏4.3 ∗ У 𝑖𝑛𝑡4.3+
+𝑏4.4 ∗ У 𝑖𝑛𝑡4.4+𝑏4.5 ∗ У 𝑖𝑛𝑡4.5+𝑏4.6 ∗ У 𝑖𝑛𝑡4.6+

+𝑐𝑜𝑛𝑠𝑡
𝑍5 = 𝑎5 ∗ Х4 + 𝑏5.1 ∗ У𝑒𝑥𝑡5.1 + 𝑏5.2 ∗ У𝑒𝑥𝑡5.2 + 𝑏5.3 ∗ У𝑒𝑥𝑡5.3 +

+𝑐𝑜𝑛𝑠𝑡

 (8) 

To solve the system of equations, it is advisable to use a 
program of linear multiple regression. The study used an 
expert method and the study was conducted in 3 stages 
(Tables 3-6): before the introduction of the management 
motivation model (experiment 1 (Z)), during the imple-
mentation of the management motivation management 
model (experiment 2 (Z′)) and the final research (experi-
ment 3 (Z″)). 
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Table 3 
Calculation of the level of managerial analysis  

of the motivation of managers (Z1) 

Model  
coefficients 

Value 
Variable 
models 

Value 
Level of 

analysis and 
goal setting 

Е1 Е2 Е3 Z1 Z′
1 Z1″ 

a1 0.435897 X1 2.6 1.7 1.7 

1 1 2 

b1.1 0.09375 Yint1.1 2.4 1.8 1.7 
b1.2 -0.291667 Yint1.2 2.3 2.4 2.2 
b1.3 -0.897436 Yint1.3 2.2 2.1 1.7 
b1.4 0 Yint1.4 2 1.9 2.4 
b1.5 -0.410256 Yint1.5 1.9 1.8 1.9 
b1.6 -0.1 Yint1.6 2.6 1.7 2 
 

Table 4 
Calculation of the level of development and making  

managerial decisions (Z2) 

Model  
coefficients 

Value 
Variable 
models 

Value 

Level of devel-
opment and 

making mana-
gerial decisions  

Е1 Е2 Е3 Z2 Z′
2 Z2″ 

a2 -0.074074 X3 2.2 1.4 1.3 

2 3 3 

b2.1 0.647059 Yint2.1 2.2 1.8 2.1 
b2.2 -0.453782 Yint2.2 2.9 1.5 1.9 
b2.3 0 Yint2.3 3 1.6 1.4 
b2.4 0.159664 Yint2.4 1.9 1.7 1.9 
b2.5 -0.097561 Yint2.5 2.7 1.6 1.8 
b2.6 0.0740741 Yint2.6 2.6 2.1 1.6 
b2.7 -0.344538 Yext1 1.3 1.7 1.7 
b2.8 -0.294118 Yext2 2 2.2 2.1 
b2.9 -0.907563 Yext3 2.5 1.7 2 

 

Table 5 
Calculation of the level of planning of managers’  

motivation of (Z3) 

Model  
coefficients 

Value 
Variable 
models 

Value 

Level  
of planning  

of managers’ 
motivation  

Е1 Е2 Е3 Z3 Z′
3 Z3″ 

a3 -0.121212 X2 2.4 2.2 1 

1 1 2 
b3.1 -0.130952 Yext1 2.6 2 2.3 
b3.2 0.206897 Yext2 2.2 1.5 2.1 
b3.3 -0.18 Yext3 2.1 1.5 2.1 

 

Table 6 
Calculation of the level of organization and regulation  

of motivation of managers (Z4) 

Model 
coefficients 

Value 
Variable 
models 

Value 
Level  

of organization  
and regulation 

Е1 Е2 Е3 Z4 Z′
4 Z4″ 

a4 0.0178571 X2 2.3 2.5 1.2 

2 2 2 

b4.1 0.0357143 Yint4.1 1.4 2.1 1.7 
b4.2 0.833333 Yint4.2 1.5 1.6 1.9 
b4.3 -0.022472 Yint4.3 1.9 1.9 2 
b4.4 0.0546624 Yint4.4 2.6 2.3 2.3 
b4.5 -0.722222 Yint4.5 2.5 2.2 2 
b4.6 -0.129771 Yint4.6 2.6 2.1 2 

 

The level of efficiency of managers’ work motivation man-
agement and conformity of the standard is given in Table 

7. If the result obtained does not correspond to the stand-
ard, it is assigned a weighting coefficient of 0.1, if it does 
– it is assigned the average weighting coefficient between 
the respective. The sum of the weighting coefficient shall 
not exceed 1. 
 

Table 7 
Calculation of the level of control of the managers’  

motivation (Z5) 

Model 
coefficients 

Value 
Variable 
models 

Value Control level 

Е1 Е2 Е3 Z5 Z′
5 Z5″ 

a5 -0.136364 X4 2.6 2.2 2.3 

1 1 1 
b5.1 -0.25 Yext1 2 1.6 2.2 
b5.2 0.166667 Yext2 2.6 2.1 1.9 
b5.3 -0.333333 Yext3 2.3 2.3 1.9 

 
Let us calculate the indicator of the weighted level of man-
agers’ work motivation management (Table 8) that char-
acterizes efficiency of management model of managers’ 
work motivation. 
 

Table 8 
Calculation of the level of management  

of motivation of managers 
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Z Z′
 Z″ Z Z′

 Z″ Z Z′
 Z″ Z Z′

 Z″ 

1 1 1 1 2 + + - 0.35 0.6 0.1 0.35 0.6 0.2 
2 2 2 3 3 + - - 0.35 0.1 0.1 0.7 0.3 0.3 
3 2 1 1 2 - - + 0.1 0.1 0.6 0.1 0.1 1.2 
4 1 2 2 2 - - - 0.1 0.1 0.1 0.2 0.2 0.2 
5 2 1 1 1 - - - 0.1 0.1 0.1 0.1 0.1 0.1 

Total  
value 

6 7 8 10 Х Х Х 1 1 1 1.45 1.3 2 

 

According to the consolidated scale (Table 9), we analyze 
the results obtained according to the accepted levels:  
0 – 1.2 – low;  
1.21 – 2.4 – medium;  
2.41 – 3 – high.  
Also, we determine the dynamics (growth/decline) of the 
results. 
 

Table 9 
Determining the level of management motivation  

of managers and its dynamics 

MWM Value 

Comparison  
with  

accepted 
levels 

Level  
of manage-

ment  
motivation  

of managers 

Absolute 
deviation 

Relative 
devia-
tion 

Z 1.45 1.21 – 2.4 medium - - 
Z′ 1.3 1.21 – 2.4 medium -0.15 -0.11 
Z″ 2 1.21 – 2.4 medium +0.7 +0.54 
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Thus, the results diagnose the medium level of manage-
ment motivation of managers, but in determining the ab-
solute and relative deviations, we observe both positive 
and negative dynamics within one level. Because, during 
the first experiment, at the beginning of the study, it was 
found that the medium level of management motivation 
of managers (1.45) during the implementation of the pro-
posed new model of motivation of managers decreased 
by 11%, although it continued to remain average. How-
ever, when re-diagnosing the use of the proposed model 
of managing the motivation of managers for a long time 
we revealed an increase in the level of management of 
motivation of managers by 54%. 
For other oil and gas companies, the results of the study 
of the level of management of managers’ work motivation 
before, during and after the implementation of the man-
agement model of managers’ work motivation are given 
in Table 10. 
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Determining the level of management  

motivation of managers 
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At the same time, as a result of the introduction of the 
management model of managers’ work motivation at 
MGPM "Prykarpattransgaz" and in NDINGENiE a high level 
of management of managers’ work motivation was 
achieved, which amounted to 2.75 and 2.65 points, re-
spectively. It should be noted that the implementation of 
the model of managing the motivation of managers at 
OGPD "Nadvirnanaftogaz" did not give a significant result, 

due to the limitation of the cost of motivation and remu-
neration of managers. 
Based on the generalization of the results of expert eval-
uation of the system of equations solution, it was estab-
lished that the level of analysis and goal setting increased 
from low to medium, the level of development and mak-
ing management decisions increased from medium to 
high, the level of planning increased from low to high for 
OGPD "Dolynaftogaz", which led to increase of manage-
ment level of managers’ work motivation by 0.54 (+54%), 
and in absolute terms – from 1.45 to 2.0. Positive results 
from the implementation of the management model of 
managers’ work motivation were obtained at other sur-
veyed enterprises. It should be noted that for MGPM 
"Prykarpattransgaz" and NDINGENiE the level of manage-
ment of work motivation has increased to high, which in-
dicates the effectiveness and feasibility of implementing 
a model of management of managers’ work motivation at 
oil and gas enterprises. 
 
CONCLUSIONS 
Based on the analysis of the essence of the managerial work of 
managers model, the following principles of building a manage-
ment model of motivation of managers have beeb defined:  
1) systematicity,  
2) goal orientation,  
3) incentives,  
4) continuity,  
5) reliability,  
6) unity of action,  
7) elasticity  
8) innovativeness,  
9) resource security,  
10) cost-effectiveness,  
11) complexity,  
12) balance of interests – which determine the basic functions 

of the management model of motivation of managers:  
a) goal setting,  
b) assessment and forecasting of the state and efficiency,  
c) development and decision making,  
d) planning,  
e) organizational,  
f) communication and subordination,  
g) regulation of the management model of motivation of 

managers,  
h) control.  

The structural and logical scheme of the MMMWM has 
been developed, which:  
1) visualizes its structuring in three blocks: motivational, 

organizational, functional;  
2) ensures the implementation of certain 12 principles of 

its effective construction (consistency, target 
orientation, incentives, continuity of development, 
reliability, unity of action, elasticity, innovation, 
security, efficiency, complexity, balance of interests);  

3) regulates the implementation of the principles in the 
basic functions of the MMMWM to motivate the work 
of managers (goal setting, assessment and forecasting 
of the state and efficiency, development and decision-



130 Management Systems in Production Engineering 2021, Volume 29, Issue 2 
 

 

making, planning, organizational, communication and 
subordination, regulation of the functioning of the 
MMMWM, control;  

4) reflects the interaction of the subject and the object in 
the process of formation and implementation of the 
system of managers’ work motivation at the 
enterprise. Factors that are divided into external and 
internal motivators of management of managers’ 
work motivation have been formed. 

The management model of managers’ work motivation 
which is presented by the following subsystems is offered: 
"X" – target subsystem (the management process of man-
agers’ work motivation), "Y" – providing subsystem (fac-
tors of rational achievement of the goals), "XY" – provid-
ing subsystem (regulatory legal acts, resources),  
"Z" – management subsystem (reflects the implementa-
tion of the general functions of management work moti-
vation on the basis of experience), which are character-
ized by parameters, indicators, criteria for managing the 
motivation of managers. According to the method of lin-
ear multiple regression, a system of equations was con-
structed to describe the economic-mathematical model 
of management motivation at oil and gas enterprises, 
which after the repeated experiments provided diagnos-
tics of indicators before, during and after the implemen-
tation of management motivation model. Based on the 
processing of the results of expert evaluation and the use 
of the solution of the system of equations, the level of 
analysis and goal setting was found to be from low to me-
dium, the level of development and management deci-
sions – from medium to high, the level of planning – from 
low to high for OGPD "Dolynaftogaz" which led to an in-
crease in the level of management of managers’ motiva-
tion by 0.54 (+54%), and in absolute terms – from 1.45 to 
2.0. Positive results from the implementation of the 
model of management motivation of managers were ob-
tained at other surveyed enterprises, and for MGPM 
"Prykarpattransgaz" and NDINGENiE the level of manage-
ment of work motivation increased to high, which indi-
cates the effectiveness and feasibility of management 
motivation of managers at oil and gas enterprises. 
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