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DETERMINATION OF THE INFLUENCE OF FACTORS ON THE STATE  

OF PERSONNEL INCENTIVES OF THE INDUSTRIAL ENTERPRISES 

Purpose. To conduct diagnostics of personnel incentives, by which it is necessary to establish the influence of certain 

factors on the productivity of personnel at enterprises. 

Research methods. The methods of statistical analysis, regression analysis, modelling of economic indicators using 

MS Excel are used. 

Scientific novelty lies in the identification of significant factors for the stimulation of personnel to form an evaluation 

system improving the economic mechanism of incentives for the personnel at enterprises. 

Practical value is that the results of the study revealed the most problematic aspects of the employee incentive system, 

and suggested a systematic approach to improve the process of forming an economic incentive mechanism for enterprise 

personnel. 

Results. The efficiency of industrial enterprises personnel use was analyzed on the basis of comparing the level of la-

bour productivity and the average monthly salary of the personnel, the indicators of productivity of labour and payment of 

management and industrial-production personnel were calculated. The study of the dynamics of the basic and additional pay 

growth rates, incentives and compensation in the payroll of the management staff of enterprises showed that accrued bonuses 

in the payroll fund have a negative tendency. The interdependence between business performance and personnel incentives 

has been identified. This analysis has revealed the negative impact of certain factors on labour productivity, the main ones 

being the imperfection of the current labour legislation, the lack of proper control over its observance, the spread of opacity 

in labour relations and the reduction of social protection of workers. 
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Problem Setting. In the period of permanent changes in economic conditions, special attention is 

paid to the use of human factors, to the improving of the quality and creative impact of intellectual, 

human resources, to the improving of the training and use of enterprise staff. The investing to the hu-

man resources and enhancing the efficiency of their use are becoming a long-term factor for competi-

tiveness and survival of enterprises. The problem of research is relevant because the decisive factor in 

the effectiveness of the national economy of any country is the productive forces, the main component 

of which are people, their skill, education, training as well as motivation. The efficiency of the eco-

nomic mechanism, the image of the enterprise, its financial stability and success depend on the enter-

prise providing with qualified personnel, their rational use. 

Analysis of Research and Publications. The research of the personnel use efficiency is reflected 

in the works of both domestic and foreign scientists. A decisive influence on the efficiency of work 

and the efficiency of the enterprise as a whole has a level of understanding by managers of the im-

portance of enterprise personnel in its development. In modern conditions of management, it is neces-

sary to analyze in more details the use of personnel, their stimulation and motivation to active labour 

activity, which are able to stabilize the state of activity of enterprises. Competition in the global mar-

kets is intensifying and the requirements for the quality of manufactured products are increasing, 

which is why the enterprises supply personnel is of particular importance [1]. 

Research Objective and Tasks. The research objective is conducting of personnel incentives di-

agnostics, by which it is necessary to establish the influence of certain factors on the performance of 

enterprises personnel and to develop proposals for the creation of a system of evaluating its incentives 

on the basis of a conceptual model. 

Material presentation. The assessment of the rational use of staff should be based on the follow-

ing [2]:identifying the causes of incomplete or ineffective use of employees working hours (the total 

amount of direct and hidden losses of working time); deviations of the actual total working time fund 

from the potential value of the nominal working time, justification of the time losses reasons grouping 

due to its irrational use; assessing of  working time savings reserves and developing the measures to 

optimize staff performance. 

The analysis of personnel support of the enterprises activity should be carried out according to the 

principles and goals of the personnel policy of the enterprise [3]. The research monitored the personnel 

incentives, the performance of the enterprise and the assessment of the impact of external and internal 

factors on the performance. 

The analysis of the enterprises' activity was carried out taking into account various factors. In ad-

dition to determining absolute and relative dynamics over time, productivity and average pay rates per 

employee were used to measure the enterprise performance, taking into account both pay and material 

incentive costs. 

The analysis of the average monthly pay for the years 2013-2018 at the enterprises gives grounds 

to claim that its highest level was at PJSC «Krivoj Rog's Iron-Ore Combine» or PJSC «KZRK» (in 

2018 compared to 2013, it increased by 103.92%), for PJSC «Kryvyi Rih Mining Equipment Plant» or 

PJSC «KZGO»  - 3.34 times smaller than at PJSC «Krivoj Rog’s Iron-Ore Combine»(Fig. 1). 

Wage is no less important indicator and is defined as the sum of labour costs, which is included to 

the sum of costs for production (sale) of a production unit (Fig. 2). According to the analysis of wage, 

we can conclude that salary at enterprises provide not only a stimulating function, but also a reproduc-

tive function. The lowest level is at PJSC "MRZ", but there is some positive dynamics at this enter-

prise - from 0.07 UAH in 2013, to 0.09 UAH in 2018, and at PJSC «KZGO» - from 0.12 UAH in 2016 

to 0.14 in 2018.  

Estimation of the average monthly salary and labour productivity of personnel is an important 

stage in the analysis of the efficiency of enterprises personnel use, therefore, on the basis of these en-

terprises, the indicators of labour productivity and salary of management and industrial production 

personnel were calculated. Thus, the labour productivity increased during the analyzed period due to 

an increase in manufactured goods at the researched enterprises. However, in 2017, compared to 2013, 

at PJSC «KZGO», the following indicator decreased: labour productivity of management and industri-

al production personnel. 

Also, the efficiency of the personnel of enterprises is characterized by the growth rate of labour 

productivity and the average monthly salary. It is known that there are prerequisites for the level of 
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salary raising with the growth of labour productivity, and the growth of labour productivity should 

outstrip the growth of salary [4].   

  

Fig. 1. Dynamics of the average monthly  

salary of one employee at enterprise 

Fig. 2. Dynamics of enterprises production wage 

Source: Formed by the author on the basis of Form No. 1 – “Labour Report” 

Fig. 3 presents the estimated growth rates of labour productivity and total salary of personnel at 

enterprises. Therefore, according to Fig. 3 there is a direct link between labour productivity and salary, 

depending on how the average annual productivity of the employee increases, and the total salary of 

all the personnel of enterprises. The exception is the enterprise of PJSC «KZGO». Therefore, labour 

productivity during 2013-2018 increased due to an increase in the volume of manufactured products at 

the enterprise of PJSC «KZRK». 

When analyzing the efficiency of personnel use the working time losses are studied, and the re-

sults of the calculations indicate that the largest losses of working time occurred at the enterprise of 

PJSC «KZGO» - at the rates in 2017, compared to 2013, (increased by 124.6% ) due to forced vaca-

tions caused by the downturn and the financial crisis. PJSC «KZRK» reduced its working time loss by 

31.3% in the corresponding period due to organizational measures for the increase of discipline level. 

The age of employees has a significant impact on the efficiency of working time and productivity of 

the personnel of enterprises. Thus, at all enterprises the largest share belongs to employees aged  

35-49 - a zone of sustainable working capacity, which characterizes stable productivity. The rate of 

change in the age structure of employees at enterprises in 2018-2013 is presented in Fig. 4. 

  
Fig. 3. Growth rates of labour productivity and total 

salary of personnel at enterprises in 2018/2013,% 

Source: Formed by the author on the basis of Form No.  

1 – “Labour Report” 

Fig. 4. Rates of change in the age structure of employ-

ees at enterprises 2018/2013,% 

Source: author's calculations 

For PJSC «KZRK»  in 2018 compared to 2013  “aged from 50 to 54” the growth rate of employ-

ees is almost 2.46 times, while for PJSC «KZGO» “aged from 55 to 59” is almost 1,56 times. Whereas 
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the industrial-production personnel of the age group 25 to 34 are decreasing rapidly in each enterprise: 

the growth rate of 2018/2013 for PJSC «KZRK»  is 70.314%, «KZGO» - 67.776%, which indicates 

ineffective personnel policy that does not provide an influx of young professionals. 

Thus, the analysis of employees' age structure shows that, unfortunately, existing personnel incen-

tive measures do not assist fixing of perspective young people in the company. 

It should be noted that the efficiency of personnel use depends not only on the correspondence be-

tween the professions and the nature of the work performed, but also the appropriate qualifications, so 

it is advisable to analyse the structure of employees by educational level and work experience, as the 

necessary production skills and experience are acquired with increasing work experience [5 ]. We will 

analyse the structure of employees by the level of education at «KZRK». Groups by level of education 

were formed in accordance with the latest version of the Law of Ukraine “On Education” (Fig. 5). 

PJSC «KZRK» has a positive tendency of increasing the number of employees with the master’s 

degree - in 2018 compared to 2013 the share of this category of employees increased 118.77%, ac-

cordingly there was a decrease of employees with secondary education. 

The indicator of personnel turnover is important among the qualitative characteristics studied in 

the analysis of the personnel of enterprises,. Every business should keep this figure to a minimum as it 

helps to increase productivity. Also, the stability of an enterprise's activity is influenced by the average 

length of service of an employee - his / her life cycle stage in an individual enterprise (Fig. 6). In 2017, 

compared to 2013, the share of PJSC «KZRK» increased by 113,367% in the category of employees 

“8 <experience <15 years”, in the second place - by 107,968%. This indicates the effectiveness of 

incentive measures. 

  
Fig. 5. Dynamics of changes in the structure of em-

ployees by educational level at PJSC «Kryvyi Rih Iron 

and Steel Works» 

Source: author's calculations 

Fig. 6. Dynamics of average length of service in the enter-

prise on the example of PJSC «Kryvyi Rih Iron and Steel 

Works»   

Source: author's calculations 

Analysis of the structure and dynamics of changes in the salary of management and industrial-

production personnel of enterprises shows that the structure of the share of basic salary at the re-

searched enterprises ranges from 60.49% to 75.9%. Thus, the lowest value of this indicator is at PJSC 

«KZGO»  (60.49%), and the highest - at PJSC «KZRK» (75.9%). The share of additional payment for 

the 2013-2018 period ranges from 20.24% to 38.25%. Its highest level in the payroll fund is observed 

at PJSC «KZGO» - 38,25%. Bonuses in the supplementary payment fund range from 3.73% 

(PJSC «KZGO») to 25.01% (PJSC «KZGO»), supplements to 8.53% (PJSC “KZRK”). The share of 

bonuses in the payroll of enterprises ranges from 6.83% (PJSC «KZGO») to 11.59% (PJSC “KZRK”), 

other payments - from 0.41% (PJSC “«KZRK»). With the help of bonuses, allowances and other pay-

ments, the company can motivate the staff to perform highly productive. The main thing is to justify 

the factors and define the motivation criteria, as well as to establish the relationship between the indi-

cators that reflect the performance and motivation. Dynamics of changes in the growth rate of the 

share of bonuses, allowances and surcharges in the total pay bill of the personnel of enterprises shows 

that the highest growth rates at PJSC «KZGO» in 2018 of the share of bonuses by - 1,61%, surcharges 

- 25,58%, allowances - 51,69%. 

The impact of material incentives can be estimated by means of regression analysis, determining 

the relationship between output and staff incentives [6], in particular the components of the additional 

pay bill (bonuses (X1), surcharges (X2) and allowances (X3) on the output (Y). Calculations made 
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with the help of MS Excel, obtained models of influence on the volume of manufactured products for 

all five enterprises are presented in Table 1. 

Therefore, all constructed regression models are significant because the coefficient of determina-

tion is in the range from 0.638 to 0.815. According to the results of the research, it can be concluded 

that the existing system of material incentives for personnel at the researched enterprises is not effec-

tive. Thus, the impact of the factor 
1x  «Bonus» is positive only for PJSC “MRZ”: an increase in the 

amount of personnel bonuses by one hryvnia will increase the volume of manufactured products up to 

246.22. The influence of the factor "Surcharges" has a positive value of PJSC «KZGO»  and 

LLC "SPECRESOURCES": respectively, the value of the regression coefficient 
2b states 146,029 and 

6,591. The impact of the 
3x factor is positive only for PJSC «KZRK» - the regression coefficient 

3b  is 

equal to 75.26. 
Table 1 

Regression models of the impact of material incentives on the volume of manufactured products 

Enterprise name Multiple regression equation 

Multiple 

correlation 

coefficient 

Multiple 

coefficient of 

determination 

Normalized 

correlation 

coefficient 

PJSC «KZRK»  Y = -1181123-11,0X1-37,54X2+75,26X3 0,871 0,759 0,397 

PJSC KZGO Y = 556578,2-82,326X1+146,029X2-5,68X3 0,903 0,815 0,538 

PJSC «МRZ» Y = 12034,72+2 46,223X1-330,13X2-24,071X3 0,799 0,638 0,095 

LLC “SPECRESOURCES” Y = 5778,116-1,609X1+6,591X2-2,9161X3 0,891 0,796 0,445 

Source: author's calculations 

The main problems of personnel incentives are formed on the basis of researches of activity of 

managerial and industrial-production personnel [7-9]: absence of an effective mechanism of stimula-

tion of personnel, especially young people; inconsistency of the current mechanism of personnel in-

centives to European practices; ineffective application of scientific approaches to human resources 

management, especially of young specialists and skilled personnel; poorly developed social infrastruc-

ture; sub-optimal structure of the social package (problems with housing, lack of non-state pension 

insurance); dissatisfaction with the primary social needs of employees (transport, clothing, etc.); in-

consistency of the safety system, unsatisfactory level of responsibility of the personnel for perfor-

mance of work; the level of payment that does not meet the expectations of employees and the level of 

inflation, low investment in personnel development; negative dynamics of growth of satisfaction of 

needs of personnel, consumers; deterioration of business reputation of enterprise (decrease in market 

share, loss of trust of business partners); the imperfection of the incentive system. [10] 

Conclusions and Further Research. As a result of the study of industrial enterprises, it was 

found that the formation of the mechanism of personnel incentives is adversely affected by a number 

of factors as following: the imperfection of the current labor legislation, the lack of proper control over 

its observance of the transparency of labor relations, and the reduction of social protection of employ-

ees. While improving the economic mechanism of staff incentives, the main prerequisite is the devel-

opment of a system for evaluating its incentives based on a conceptual model. The results of the re-

search allowed us to identify the most problematic aspects of the personnel incentive system, to offer a 

systematic approach to improve the processes of forming an economic mechanism for personnel in-

centives of enterprises, taking into account the integral indicator of the evaluation of motivational pro-

cesses. 
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ДОСЛІДЖЕННЯ ТА РОЗРОБКА ЗАХОДІВ, СПРЯМОВАНИХ НА  

ЗНИЖЕННЯ ТОКСИЧНОСТІ ВИКИДІВ ПРОМИСЛОВОГО АВТОТРАНСПОРТУ 
 

Мета. Основною метою роботи є кількісна оцінка забруднення атмосфери викидами автотранспорту підпри-

ємств в умовах Кривбасу і розробка аналітичної методики комплексного підвищення екологічної безпеки шляхом 

зниження рівня шкідливих викидів від промислової автотехніки в навколишнє середовище. 

Методи дослідження. В роботі використовувалися як теоретичні (математичне моделювання, використання те-

орії планування експерименту), так і експериментальні методи дослідження. Також застосовується ряд приватних 

методів: аксіоматичний і гіпотетичний методи, аналіз та синтез, метод інтерпретації. Вихідні дані були отримані 

шляхом обстеження міських транспортних магістралей і аналізу автотранспортних потоків гірничодобувних підпри-

ємств м.Кривого Рогу. 

Наукова новизна. В роботі отримані наступні наукові результати: 

розроблено метод прогнозу забруднення повітря автотранспортом для окремих ділянок автодоріг; 

розроблені статистичні схеми прогнозу шкідливих викидів автотранспорту за матеріалами спостережень у 

Кривбасі; 

розроблені методичні підходи прогнозування забруднення повітря автотранспортом на перспективу з ураху-

ванням запланованих заходів щодо зниження промислового транспортного навантаження на атмосферне повітря; 

розроблена методика обстеження складу і інтенсивності викидів потоку промислового автотранспорту. 

Практична значимість роботи. Розроблені модель, методика і програма розрахунку показників режиму руху і 

питомої витрати палива на 1т км виконаної транспортної роботи дозволяють для конкретних умов експлуатації обгрун-

товано визначити оптимальний режим руху транспортних засобів, який поряд з максимальною умовною питомою 

продуктивністю забезпечуватимуть зниження концентрації шкідливих викидів рухомого складу під час експлуатації. 

Результати. Розроблено методику щодо ефективної експлуатації промислового автотранспорту. яка дозволяє 

істотно підвищити екологічний ККД рухомого складу. Запропоновано рекомендації  щодо зниження автотранспорт-

ного забруднення повітряного середовища міста, які грунтуються на організаційних, технологічних і конструктив-

них рішеннях. На підставі проведених розрахунків полів концентрацій шкідливих викидів розроблений комплекс 

заходів щодо зниження рівня забруднення від промислового автотранспорту, який може бути використаний в вироб-

ничих програмах, 

Ключові слова: промисловий автотранспорт, експлуатаційні властивості, електромагнітний паливний фільтр. 
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Проблема та її зв'язок з науковими і практичними завданнями. Однією з гострих еколо-

гічних проблем теперішнього часу є забруднення атмосферного повітря. У великих містах до 

числа основних джерел забруднення атмосферного повітря належить автотранспорт, парк якого в 

теперішній час налічує понад мільярд одиниць в світі. Гази, що відходять з двигунів, містять 

складну суміш з більш двохсот компонентів, серед яких чимало канцерогенів. Автотранспорт є, 
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