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Abstract: The modern period of industrial development of the Republic of Kazakhstan in 

the conditions of competition and sustainable development requires innovative activity. 

Activity in this area manifests itself best when development and innovations related to it are 

properly managed. Therefore, innovation management and their development become the 

basis for the development of enterprises in Kazakhstan. Management procedures now, and 

even more in the near future, must take into account innovation in both manufacturing 

processes, services and education at all levels from primary to university. Particular 

attention should be paid to preparing especially young people to understand and accept the 

upcoming changes. Because success depends on the people who implement innovations and 

those who use innovations. The key to success is undoubtedly the proper management of 

this process. To find out how important the success of implementations from employees 

were, the Impact Studies of employees who directly face these changes were conducted. 

This study analyzes the stages of industry development with their characteristic 

management strategies and their impact on employees. The purpose of this study is to 

analyze the readiness of future employees in Kazakhstan to make new management 

decisions related to the rapidly growing development of technical progress in industrial 

enterprises. Comparative study of development, and also presents the methodology for its 

calculation. The study was conducted at universities in Kazakhstan, Russia and Uzbekistan. 

The results obtained show that any new management decisions in the work of enterprises in 

Kazakhstan and other countries, implemented using new approaches and tools, ensuring the 

efficiency and satisfaction of the company's employees, are also considered as the basis for 

the continuous development of employees. 
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Introduction 

Today innovative management approaches have become a necessary part of all 

enterprises, as this increases the efficiency of work in everything. The main goal of 

                                                           
*
 Janusz Grabara dr hab, dr h.c., Czestochowa University of Technology, Częstochowa, 

Poland and Al-Farabi Kazakh National University, Almaty, Kazakhstan; Michal Cehlar, 

Prof. Dr. h. c. M.Sc., Ph.D., Department of Earth Resources, Faculty BERG, Technical 

University of Kosice, Kosice, Slovakia; Malika Dabylova PhD candidate, Al-Farabi 

Kazakh National University, Almaty, Kazakhstan. 

corresponding author: janusz@grabara.eu 

michal.cehlar@tuke.sk; malika.dabylova@gmail.com  



2019 

Vol.20 No.2 
POLISH JOURNAL OF MANAGEMENT STUDIES 

Grabara J., Cehlar M., Dabylova M. 

 

226 

innovation management is the development, improvement and introduction of new 

products, the definition of the main directions of scientific, technical and 

production activities of the organization. Implementation of all these processes 

requires long-term planning and thorough research, which will benefit all 

participants in this process. However, technological progress leads to an increase in 

demand for highly qualified specialists and jobs cut, requires constant training, 

forces to face new management provisions and new production reforms. The 

coming fourth industrial revolution in production will directly change the strategy 

of enterprise management, and will determine the new role of man in production. 

Willingness to accept these changes by employees is key to effective 

implementation. 

Literature review  

In human history, the first industrial revolution first raised the question of the 

impact of technology on human labor. If we look at the stages manual labor was 

replaced with the invention of the steam engine, mass production increased with 

the use of electric energy, work with big data was introduced with computerization 

based on computers and the Internet. Bloom (2014) and other researchers argue 

that in the future, a super-intellectual revolution based on the Internet of things, 

cyber-physical system and artificial intelligence will significantly change the 

intellectual work of man and this will lead to a hyperconnectivity society, with 

human-machine, machine-machine, and human-human connections. These 

processes are described by Ziefle and Jacobs (2010) as increasing workforce, short 

technological life cycles triggered by rapidly changing technological systems, 

diverse skilled workers who can learn and adapt to the increasing complexity of 

systems. It can be indicated the impact of technology on economy and society is 

anyway much more complex  and does not limit in any way to the labor market. 

According to Wilkowska and Ziefle (2011) this generation of technology systems 

and products will be to cope with fundamental social and technological challenges. 

Grabara (2019) wrote that the present and future brings with it threats resulting 

from unbridled technological progress. All these changes in the industry require 

enterprises to develop new management systems to improve work efficiency. 

Becker and Gerhart (2017) describe in their work that HR decisions can have an 

important and unique impact on organizational performance. Because in industry 

the best job systems are based on having a skilled workforce, with well-designed 

jobs that match people's abilities. 

H1: The development of technology in industry has a significant impact on the 

introduction of innovation in enterprises.  

The role of man in industrial revolutions.  
The success of every industrial revolution is based on innovation. The impact of 

the first industrial revolution was so great on the design and maturity of Western 

civilization that the renowned historian Gordon (2016) stated that all important 
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discoveries had already been made, and what remained were only gradual 

improvements. The first industrial revolution was characterized by fairly rapid by 

historical standards, economic and social changes under the influence of 

technological innovations, which had a decisive impact on the emergence of the 

factory system of production (Ulewicz & Kucęba, 2016). Factories sprang up in 

cities and industrial zones, and their owners valued production and profits above all 

else. The safety and wages of the workers were less important. In 1758, 100,000 

people were left out of work with the introduction of Everett's first water cutting 

machine. 50,000 workers who lived by combing wool petitioned Parliament against 

Arkwright's writing mills and carding machines. Invented by the English priest and 

agronomist Edmund Cartwright, the new loom deprived the weavers of their 

earnings and many of them were left without work. 

The second industrial revolution had a direct impact on the formation of modern 

management. The main advantages of technological innovations could be taken 

advantage of primarily by large industrial corporations, which were in dire need of 

professional managers responsible for certain functions of the enterprises. It was 

during the second industrial revolution that management was formed as a 

management practice, as a category of professional managers and as a theory of 

management of industrial enterprises. Production took full advantage of human 

labor, but abandoned the rights of workers. Large factories engaged in mass 

production, there was a small division of tasks among the workers. For workers 

during the second industrial revolution, economic insecurity became a major way 

of life, as the depressions of the 1870 and 1890 left millions without work or 

reduced wages. Among other things, working conditions were also very dangerous; 

between 1880 and 1900, an average of 35,000 workers died each year in factory 

and mine accidents, the highest rate in the industrial world. 

The third industrial revolution is associated with the actualization of the themes of 

organizational culture, participatory management, empowerment, creation of 

Autonomous work teams, during this period, various models of leadership are 

developed with an emphasis on participation, delegation, psychological support. 

During this period, industrial enterprises began to use the technique in the work. In 

turn, this made it possible to work more voluminous amounts of work and reduce 

time costs. With the increasing pace of technological progress, enterprises needed 

specialists with new knowledge, this led to the disappearance of some professions, 

but caused the emergence of other types of profession.  

H2: Innovative management and technological progress have a significant impact 

on human labor in industry. 

The fourth industrial revolution is a completely new approach to production, using 

new approaches in managing high risks. Big data and quantity performance 

requires a carefully thought-out management strategy, because any errors can cause 

great damage. Regarding the assessment of the impact of the 4th industrial 
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revolution on the labor market may cause some concern. Figure - 1 shows the 

transformation of human labor at the stages of the industrial revolution.  
 

 

 
Figure 1. Transformation of human labor at the stages of industrial revolution 

Source: Authors’ elaboration 

According to a study conducted by the Bank of England in the next 10-20 years 

could eliminate about 80 million jobs in the US and 15 million jobs in the UK. 

These figures represent about 50% of the workforce in the two countries (Haldane, 

2015). During the world economic forum, it was reported that by 2020, in the main 

15 developed and developing countries, about 5 million jobs will be eliminated 

with the help of technologies in the field of genetics, artificial intelligence, 

robotics. In any case, it should be noted that the loss of 5 million is the result of the 

loss of 7 million and 2 million new jobs created by technology. According to the 

McKinsey Institute, as early as 2036, from 2 to 50% of the work expressed in man-

hours can be automated, and by 2066 this share can reach 46-9% (Kalabina, 2017). 

But Ślusarczyk (2018) provides data regarding the lack of qualified personnel. 

H3: The effective implementation of innovative management in has a significant 

impact on the qualifications of employees. 

Research methodology.  

The survey method is used. To develop the questionnaire: Firstly, an initial list of 

organizational work of enterprise management was formed. Secondly, each activity 

is assigned a score in accordance with innovative significance. The Likert scale 

was used to identify preferences. When responding to a Likert item, respondents 

specify their level of agreement or disagreement on a symmetric agree - disagree 

scale for a series of statements. Thus, the range captures the intensity of their 

feelings for a given item (Burns, Burns Ronald 2008). The Mann-Whitney U test 

was used to compare significance across groups. This test can be used to 
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investigate whether two independent samples were selected from populations 

having the same distribution. 

Fay and Proschan (2010) indicates that it can be applied in many cases. 

Zimmerman and Zumbo (1993) suggest that the unequal variance t-test can 

effectively replace the Mann–Whitney U test if the data are first ranked before the 

test is applied. And also you can use the Kruskal-Wallis test designed to verify the 

equality of the medians of several samples. This criterion is a multidimensional 

generalization of the Wilcoxon – Mann – Whitney criterion. The Kruskel-Wallis 

criterion is ranked, therefore it is invariant with respect to any monotonic 

transformation of the measurement scale. The Kruskal–Wallis test is a rank-based 

one way ANOVA (Brown, Hettmansperger, 2002). But the Mann Whitney U test 

determines whether the area of intersecting values between two rows is sufficiently 

small (the ranked series of parameter values in the first sample and the same in the 

second sample). Therefore, the Mann Whitney U test was used. Data analysis 

procedures appropriate for the elements of the interval scale include checking for 

the ANOVA criterion. This analysis reveals the significance of the survey results, 

and also reveals differences with the control group. Survey content for evaluation: 

decision making mechanisms in an enterprise; methods of forming units in the 

enterprise; technological type of enterprise;  innovative enterprise sources; 

enterprise management style; implementation of innovative solutions in enterprise 

management; necessary qualifications of employees when introducing innovation.  

The questionnaire was compiled and sent from September 2019 to November 2019 

to students. The questionnaire questions were prepared for students of technical 

and economic specialties of the 3rd and 4th courses and graduates of the same 

universities in these specialties. Because students of economic specialties they are 

future direct participants in the management of enterprises, and students of 

technical specialties they are future direct participants in the work of technologies 

in enterprises.  

Results and Discussions.  

The number of students is 130 - from Kazakhstan, 84 - from Russia, 30 - from 

Uzbekistan. 53% of respondents are men and 47% are women. The number of 

students is 4 courses - 40%, 3rd year students - 30 %, graduates - 23%, students of 

other courses- 7 %.  The survey participants are students of the Kazakh-British 

Technical University - 23 %, al - Farabi Kazakh National University – 39 %, 

RUDN University - 27 %, other universities - 11 %. Technical specialties - 42 %, 

economic specialties - 43 %, other specialties - 15%.  

Students' attitude to the introduction of new innovative solutions in the 

management and work of the enterprise regardless of the country, regardless of 

specialty, regardless of the students' course, students perceive important, as shown 

by the results of 42.9 % - important, 28.6 % - moderately important, 20 % - very 

important. 
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Differences between more than two independent groups (e.g. age groups) are 

analyzed using One Way Analysis of Variance (ANOVA). The Tukey Multiple 

Comparison Test is used to determine from which group the difference arises from 

a one-way ANOVA. A level of statistical significance was adopted as p < 0.05, and 

the analysis was completed with a confidence level of 95%. There are no 

statistically significant differences between economic and technical specialties in 

relation to the implementation of innovations in enterprise management. 

Table 1 Result Details 

Source SS df MS  

Between-

treatments 

0.9245 1 0.9245 F=1.23693 

Within- 

treatments 

156.9623 210 0.7474  

Total 157.8868 211   

 

The f-ratio value is 1.23693. The p-value is .267336. The result is not significant at 

p < 0.05 

There are no statistically significant differences between students 3 years of study, 

4 courses of study and graduates in relation to the implementation of innovations in 

enterprise management.  

Table 2 Result Details 

Source SS df MS  

Between-

treatments 

1.5247 2 0.7624 F=1.07144 

Within- 

treatments 

166.5006 234 0.7115  

Total 168.0253 236   

 

The f-ratio value is 1.07144. The p-value is .34419. The result is not significant 

at p < .05. 

More specifically, the One way ANOVA test reveals statistically significant 

differences between students in Kazakhstan and students in Russia and Uzbekistan 

(p <0.05). 

Table 3 Result Details 

№ Tukey HSD 

Q statistic 

Tukey HSD 

p-value 

Tukey HSD 

inference 

Kazakhstan & 

Russia and 

Uzbekistan 

2.9221 0.0398435 * p<0.05 
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Students of Kazakhstan and Russia believe that the introduction of innovation in 

management and in the work of the enterprise is more practiced in the field of 

technological type of enterprise Figure 2.  

 

 
Figure 2. Technological type of enterprise 

Source: Authors’ elaboration 

The most frequent responses of students from the survey on innovative sources of 

the enterprise and Methods of forming enterprise divisions: Innovative Enterprise 

Sources: Innovative Opportunity Basе, Knowledge base, Innovation basе, Base of 

invention. Methods of forming units in the enterprise: Technological feature, 

Vocational guidance. Decision-making mechanisms related to innovative enterprise 

management: Strategic mechanism - 54 %, Democratic mechanism - 44 %, 

Reactive mechanism - 22 %, Oligarchic mechanism – 22 %, Authoritarian 

mechanism - 9%, Figure 3. Kazakhstan students believe that any innovative 

management solutions that improves work efficiency should be implemented on 

the basis of strategic plans and mutual benefits for both parties. 

 
Figure 3. Decision making mechanism 

Source: Authors’ elaboration 
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Importance for students the requirement of the employer regarding the skills and 

qualifications of an employee 50% for all groups shows an important level. Since 

the experience of Kazakhstan is concentrated on the manufacturing industry, most 

students are convinced that their professional development will be the key to 

competitiveness in the labor market after they are graduated. 

The requirement of the employer, concerning skills and qualification of the 

employee which arise at introduction of new technologies in work of the company, 

also excites future and present employees. 45 % - it is important, 25 % - 

moderately important, 19 % - very important.  

University policy today, in the training of specialists 29 % of students rated the 

average category, 36 % - satisfied with the work of universities, 16 % - not 

satisfied. Regarding their skills, students are 19 % satisfied and moderately 

satisfied.  

Assessment of the Mann Whitney U criterion assessment of their professional 

skills of students depending also show equally - the value of U = 5112. The z-score 

is 1.02045. The p-value is 0.30772. The result is not significant at p < .05. 

The history of the industrial revolution confirms that enterprise management 

strategies introduced by adverse working conditions for workers, were 

accompanied by constant conflicts. The purpose of this study was to determine the 

impact of the human factor on new management decisions adopted by the 

enterprise to improve performance. The obtained results confirmed and showed 

that all kinds of changes in the work of the enterprise play an important role for 

employees. The scores of all respondents confirmed the high degree of importance 

of innovative management in the company. These indicators are confirmed in the 

works of Alibekova (et al., 2018) the level of innovative activity of Kazakhstan 

companies has grown from 6.4 % to 7.6 %, while the volume of innovative 

products has increased by 6.1 billion tenge, which exceeds the level of 2008 by 55 

%. Jeehee and Yangwoo (2019) proposes that successful management strategies 

use a mutually beneficial relationship between employer and employee to obtain an 

effective result. Respondents are firmly convinced that any changes made using 

new approaches and technologies in management will not interfere with the career 

of employees if it is mutually beneficial for both parties. The results depending on 

the specialty of students and graduates who are already working the influence of 

the new managerial decision of the enterprise are insignificant this suggests that 

every future specialist is ready to improve their skills on demand. Also, Ślusarczyk 

(2018) regardless of the country, the results show a high level of importance of 

applying new managerial decisions in industry. 

Conclusion 

According to the results of the questionnaire, future employees and young 

professionals in the labor market show that they fully support the innovative policy 

of management and in connection with the introduction of new technologies are 

ready to learn and Supplement skills at the request of the employer. At the same 
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time, they want to interact with the employer on the principle of honesty and 

cooperation, it is to say that human qualities are one part of the work of the 

enterprise. They also noted that it is important for them to have skills to work in the 

labor market. Students of technical and economic specializations have shown that 

they are more ready for new changes with the help of advanced training. The 

students also pointed out the problems in the system of education of universities, to 

improve the practical skills of students. Current study has some limitations. First of 

all is the used data which can reduce the accuracy to predict. Second, we the 

number of participants only students which make the result quite hard to be 

generalized. Future study can overcome that shortage by using longitudinal data to 

increase the accuracy in predicting employee behavior regarding management 

innovations in enterprise.  
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CZYNNIK LUDZKI JAKO WAŻNY ELEMENT SUKCESU W 

REALIZACJI NOWYCH ROZWIĄZAŃ ZARZĄDZANIA 

Streszczenie: Współczesny okres rozwoju przemysłowego Republiki Kazachstanu 

w warunkach konkurencji i zrównoważonego rozwoju wymaga innowacyjnej aktywności. 

Aktywność w tym obszarze przejawia się najlepiej gdy rozwój i innowacje z tym związane 

są odpowiednio zarządzane. Dlatego zarządzanie innowacjami i ich rozwój stają się 

podstawą rozwoju przedsiębiorstw w Kazachstanie. Procedury zarządcze już teraz, 

a jeszcze bardziej w najbliższej przyszłości muszą uwzględniać innowacyjność zarówno 

w procesach wytwarzania, usługach jak i w edukacji na każdym jej stopniu od szkół 

podstawowych do wyższych uczelni. W sposób szczególny należy zwracać uwagę na 

przygotowanie szczególnie młodych ludzi do zrozumienia i akceptacji  nadchodzących 

zmian. Bo sukces zależy właśnie od ludzi tych wdrażających innowacje i tych 

korzystających z innowacji. Kluczem do sukcesu jest niewątpliwie odpowiednie 

zarządzanie tym procesem. Aby  przekonać się jak istotne jest powodzenie wdrożeń od 

pracowników  przeprowadzono Badania wpływu pracowników, którzy bezpośrednio 

zmierzą się z tymi zmianami. W niniejszym badaniu przeanalizowano etapy rozwoju 

branży z ich charakterystycznymi strategiami zarządzania i ich wpływem na pracowników. 

Celem tego opracowania jest analiza stanu gotowości przyszłych pracowników 

w Kazachstanie do podejmowania nowych decyzji zarządczych związanych z szybko 

rosnącym rozwojem postępu technicznego w przedsiębiorstwach przemysłowych. Studium 

porównawcze rozwoju, a także przedstawia metodologię jego obliczania. Badanie zostało 

przeprowadzone na uniwersytetach w Kazachstanie, Rosji i Uzbekistanie. Uzyskane wyniki 

pokazują, że wszelkie nowe decyzje zarządcze w pracy przedsiębiorstw w Kazachstanie 

i innych krajach, wdrażane przy użyciu nowych podejść i narzędzi, zapewniające 

wydajność i satysfakcją pracowników przedsiębiorstwa, są również uważane za podstawę 

ciągłego rozwoju pracowników. 

Słowa kluczowe: czynnik ludzki, rewolucja przemysłowa, zarządzanie przedsiębiorstwem, 

przemysł, innowacje 
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人为因素是实施新管理解决方案的成功要素 

摘要：在竞争和可持续发展的条件下，哈萨克斯坦共和国的现代工业发展需要创新活

动。如果适当地管理与之相关的发展和创新，则该领域的活动最能体现自己。因此，创

新管理及其发展成为哈萨克斯坦企业发展的基础。从现在到将来，甚至在不久的将来

，管理程序都必须考虑到从小学到大学的各个层次的制造过程，服务和教育方面的创

新。应特别注意使年轻人特别了解和接受即将发生的变化。因为成功取决于实施创新

的人和使用创新的人。成功的关键无疑是对这一过程的正确管理。为了弄清员工实施

成功的重要性，对直接面对这些变化的员工进行了影响研究。这项研究分析了行业发

展阶段的特征管理策略及其对员工的影响。这项研究的目的是分析哈萨克斯坦未来雇

员准备做出与工业企业技术进步迅速发展相关的新管理决策的意愿。比较发展的研究

，并提出其计算方法。这项研究是在哈萨克斯坦，俄罗斯和乌兹别克斯坦的大学进行

的。获得的结果表明，在哈萨克斯坦和其他国家/地区的企业工作中，任何采用新方法

和工具实施的新管理决策，都可确保公司员工的效率和满意度，也被视为员工持续发

展的基础。 

关键词：人为因素，产业革命，企业管理，产业, 革新. 


