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Abstract

This research analyzes “educational” factors influencing the human capital of a labor
collective from Karaganda Metallurgical Plant from the perspective of the enterprise’s
potential qualitative development. The purpose of this article is to consider the importance
of educational factors in understanding the concept of “human capital” by employees
of the enterprise. An additional goal is the description of various factors, influencing
satisfaction with the educational component. The authors tested the following hypothesis:
the factor of education directly affects employees’ satisfaction with the level of human
capital development at the enterprise. The research results are based on a personnel survey
about level of educational satisfaction, its quality and its accessibility. The main analysis
tool to verify the stated hypothesis was structural modeling in the Smart PLS. The analysis
of the research results revealed dissatisfaction from a significant portion of the respondents
with the approaches to vocational education established at the enterprise, despite the fact
that a high importance of the educational aspect in human capital formation was confirmed
by the respondents during the hypothesis testing procedure for same survey’s results. The
identified problems were explained by a discrepancy between the manufacturing tasks and
the skills and knowledge acquired by the respondents. This research has the potential for
development within the framework of company policy analysis in the field of education.

Keywords: human capital; educational factor; metallurgical industry; knowledge creation;
PLS-SEM; discrimination

1. Introduction

The sustainable and high-quality development of the metallurgical enterprise of
Kazakhstan in the form of the Karaganda Metallurgical Plant (in the city of Temirtau,
Karaganda region) is especially important for two main reasons:

1.  The metallurgical industry is the largest manufacturing sector of the economy of
Kazakhstan, outside of the export of raw materials. In the structure of the country’s
manufacturing industry, it ranks first, with 45.7% of the total share (by a wide margin
from second place, which is mechanical engineering with 13.7%). The preservation of
this industry is necessary for the preservation and diversification of at least a small
share of the manufacturing industry in the raw material structure of the country’s
economy. The Karaganda Metallurgical Plant is the only full-cycle enterprise in the
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country’s ferrous metallurgy sub-sector (from ore mining to the production of finished
rolled steel that is competitive in foreign markets).

2. This enterprise concentrates many business processes in its business relations. It is
also an employer for thousands of employees and is the basis of the urban develop-
ment process of the city of Temirtau. In part, this is a consequence of the planned
socialist economic system, based on which the enterprise and the city around it were
founded, and is a problem for the sustainable functioning of the region’s economy.
Closure or curtailment of its production facilities will lead to social (increase in mass
unemployment), entrepreneurial (curtailment of sustainable business processes) and
environmental problems related to sustainable development, which will painfully
affect many aspects of sustainable livelihoods in the Karaganda region and at the
national economic level.

Any crisis in the ecosystem generates a rapid stagnation of its other constituent
elements. Therefore, any risks to the mining and metallurgical ecosystem of the Karaganda
region created in the 1950s and 1960s are extremely significant, destructive, and dangerous
for sustainable economic development in various aspects.

One of the most dangerous risks for Kazakhstan and global metallurgy is the re-
production of human capital. This can be achieved by accumulating and attracting new
professional knowledge during the gradual generational change of employees at a metal-
lurgical enterprise. This process cannot be conducted without a qualitative improvement
in the education of current and future employees of the enterprise since metallurgy is a
technologically dynamic and developing industry.

The modern labor market is characterized by rapid changes caused by digitalization,
automation, and other global economic trends. The metallurgical industry (ferrous metal-
lurgy) is also subject to these trends due to the high demand for steel production, as well as
the equally prominent level of supplier competition in world markets for its sale. Therefore,
vocational education (received in accordance with current production standards, as well as
having the potential to be applied, at least in the short term) is the main factor contributing
to the workforce of industrial enterprises integrating the above-stated changes in a timely
manner. In turn, insufficient qualifications of both current and future employees, repre-
sented by graduates of universities and professional colleges, reduce the competitiveness
of the economy and slow down the innovative development of enterprises.

The role of human capital as a key factor in the competitiveness of enterprises is
significantly increasing in the context of industrial economies’ transformation and accel-
erated technological development [1-3]. The educational component of human capital is
of particular importance, as it determines the employees’ ability to adapt to technological
changes, introduce innovations and increase production efficiency [4,5].

The experience of numerous European countries demonstrates successful approaches
to the formation of a personnel-training system that ensures a balance between supply
and demand in the labor market. The research and adaptation of these practices can
contribute to improving the effectiveness of educational strategies in Kazakhstan's realities,
ensuring their compliance with modern challenges and the needs of enterprises in industrial
economy. The metallurgical industry is not an exception. Education is still a significant
factor in effective work.

Kazakhstan’s enterprises must follow the context of existing innovation processes to
maintain strategic competition with others in the Asian steel market. The administration
and workers of the enterprise must continuously improve their managerial and engineering
knowledge. They also need to update their manufacturing skills to follow these countries
successfully in modern conditions to ensure their competitiveness.
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Employee education is the main criterion for enterprise effectiveness from a long-term
strategic development perspective, since digitalization, automation and rapid adaptation of
production technologies are available only to highly educated employees. It does not matter
who they are, whether workers or administrative staff. Compliance with production and
environmental standards, quality control of production and improvement of production
processes are also not possible without an elevated level of educational competencies.
Education is only a small part of the success for enterprises nowadays. Knowledge-keeping
and skill improvement (according to reality of today’s world) are the main problems
of modern professional education, both outside and inside the corporate structure of
metallurgical enterprises [6].

To improve employee education, it is necessary to make vocational education a part
of the sustainable development for the entire production ecosystem within the struc-
ture of the metallurgical enterprise. This transformation should take its place in accor-
dance with the principles of sustainable development and orientation for humans in
organizational processes.

However, educational programs and standards usually descend from the top to bottom
within corporate processes in traditional industries such as metallurgy. This is especially
true for the post-Soviet enterprises, which have been developing for many years within the
framework of the command and administrative system of the economy. The “manufactur-
ing” programs of vocational schools, colleges and universities also lag behind the practical
requirements of the industry.

Despite the significant contributions of existing research, the issue of the perception of
the educational factor by employees of industrial enterprises remains insufficiently studied,
especially in the context of developing economies and industries with high technological
inertia, such as metallurgy. There is a lack of empirical understanding of the extent to
which employees relate their level of education to the quality of their own human capital
and professional fulfillment.

In accordance with the purpose of this study, there is a need to put a main hypothesis
forward: The factor of vocational education has a positive and statistically significant
effect on the assessment of the quality of human capital of employees of the enterprise
(Karaganda Metallurgical Plant). To clarify the differences between groups of workers,
hypotheses for gender and occupational subsamples were additionally evaluated. This
formulation of the question allows us to move from a general normative statement about
the benefits of education to an empirical test of its perceived significance in a specific
production environment.

As part of the verification of the main hypothesis of this study, the following additional
hypotheses were formulated:

H1. The educational factor has a statistically significant positive effect on the perceived quality of
employees” human capital.

H2. The influence of the educational factor varies depending on the gender of employees.

H3. The impact of the educational factor varies depending on the professional group (administrative
staff/production workers).

The formulation of these hypotheses is based on the theoretical provisions of the
theory of human capital and empirical studies, indicating the heterogeneity of educational
returns in various socio-professional groups [7].
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There is a need to ask the question in this situation: “Is the quality of education being
monitored enough?” It is critical component of the strategic competitiveness of enterprises
and human capital, so there is a necessity to assess it.

The example of the Karaganda Metallurgical Plant (Karaganda region, Temirtau
city) will be considered in this case. Therefore, we create a hypothesis that the factor of
vocational education directly affects employee satisfaction with the level of human capital
development at the enterprise, and we are going to verify its veracity in the course of
this research.

However, before proceeding to reflect the data of the stated target research, it is
necessary to analyze the problems inherent in vocational education in terms of working
and technological specialties for modern world practice.

2. Literature Review

The problem of the quality and conformity of vocational education is one of the main
problems for human capital of industrial enterprises.

Education is considered as a key mechanism for the accumulation of an individual’s
productive abilities and the growth of their economic return in classical theories of human
capital [8-10]. Modern research develops this approach, clarifying the institutional and sec-
toral conditions under which educational investments are converted into labor productivity
and competitiveness of enterprises.

Several studies have shown that the impact of education on the quality of human
capital is heterogeneous and depends on the degree to which the acquired competencies
meet the technological and organizational requirements of specific workplaces. However,
education can still give a direct positive effect to the profitability of a company, and to
human capital of the company as a result [11,12].

Educational investments may not have the expected effect in terms of productivity,
career advancement and employee satisfaction, with a weak correlation between the con-
tent of training and the actual tasks of work. However, the educational aspect remains
extremely important in the industrial economy, according to modern authors. For example,
Bulgarian authors S. Raleva and S. Petranov have determined that the level of education
and employment of the population into informal economy have an inverse relationship
between each other [13]. Consequently, formal employment, which includes the metallurgi-
cal industry, will always depend on the quality of personnel training and their educational
level. However, formal education at school and university does not always correspond to
the current realities of labor market. Today, the marketing of education leads to the fact that
students must learn not just a set of standard skills in the profession, but also think about
how to apply them, to make themselves useful to a potential employer. In this situation,
students nowadays no longer act as “classical students” but must become “co-authors” of
their own education [14].

Vocational and technical education have always played a huge role in skills improving
of the workforce in socialist countries, but also in market economy (capitalistic) countries
like the United States of America [15]. However, the change in job performance tech-
nologies and skills required for them in modern conditions is happening too rapidly, and
therefore institutions that offer vocational and technical education programs cannot ignore
the changing landscape of specialties. They must always be ready for changes within
their training programs and courses [16]. After all, relevant and high-quality professional
education today remains an invaluable aspect for maintaining sustainable economic de-
velopment. It can also still provide qualifications that are not necessary or available in
general secondary education [17]. However, extensive involvement of higher and sec-
ondary vocational education holders only in real manufacturing processes cannot always

https://doi.org/10.3390/su18094287


https://doi.org/10.3390/su18094287

Sustainability 2026, 18, 4287

5o0f 42

solve the problem of skills updating in the industry: neither for the enterprise, nor for the
employee. Poor-quality education leaves many potential workers out of the employment
system; as a result, they either remain unemployed or join the ranks of the working poor in
enterprises (at best) where employers save money instead of paying well for their labor and
social guarantees [18]. The weak level of modern professional competencies of the teaching
staff is also a significant barrier for students. The educational system is characterized by a
certain conservatism in the preparation of educational programs. If universities do not take
significant measures to encourage teaching staff to seek improvement of their professional
competencies, updating their knowledge and skills taught, their educational programs
might significantly fall behind in modern trends and technologies for real production [19].
However, secondary specialized vocational education cannot solve all the problems of
graduates in employment finding. If earlier the countries of the world tried to solve the
problems of employment by stimulating vocational secondary education, today we face
an opposing situation. Graduated students of higher educational institutions still get
large salaries and have advantages in finding employment, compared to graduates of
vocational schools [20]. The advantage of university graduates is often associated with a
broader set of transferable competencies that make it easier to adapt to changing working
conditions, while highly specialized skills become obsolete faster in the face of technolog-
ical shifts. Employers simply give a priority for such graduates in today’s volatile labor
market structure.

One of the few optimal solutions is the development of retraining tools, implemented
by educational institutions in coordination with government and business institutions.
It is one of the most applicable policies in such a situation for vocational and technical
education [21]. The problems of updating vocational education also exist in the metal-
lurgical industry, especially in developing countries [22]. Therefore, education for this
production sector should also be developed in accordance with modern trends. It should
follow human-oriented production models, as well as using a new approach to the study
of knowledge accumulation processes—dynamic (organizational learning) and static (accu-
mulated knowledge)—by improving them in both aspects to reproduce the educational
part of human capital. It is proposed to monitor their quality within the framework of
stable cyber-social systems organization for monitoring staff activities [23].

It is impossible to predict any other method for the development of human capital
for manufacturing industries against the background of widespread population aging and
an increase in the age structure of workers in traditional industries (such as metallurgy).
If we have older age structure of workers as is typical for our metallurgical industry, it
will need a greater percentage of manufacturing automation processes for its conditional
requirements. This thesis is typical for all types of large-scale industry, according to the
authors of such research [3]. This approach to automation is one of the most correct
solutions, but for developing countries like Kazakhstan, it is poorly feasible, since it
requires serious investments in mechanical engineering. Its population structure is young
in comparison to European countries, and therefore its metallurgical enterprises can still
rely on the human factor by creating better working conditions for young workers. This
policy still can motivate them for proper work. To do this, it is necessary to pursue a
human-centered policy for human capital quality improvement. It should be designed to
reduce the deprivation aspects and eliminate the phenomenon of working poverty [24].

Metallurgical industries are very important in maintaining the social and economic
condition of the Kazakhstan'’s society of the regions, where they are located, since the basis
of these territorial entities is built around them. Therefore, the reform of enterprises in
terms of matching educational competencies and the development of new technologies has
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a positive impact on both employment and living standards. This thesis is typical for both
ferrous and non-ferrous metallurgy industries [25].

Human labor is defined as the most important factor of manufacturing in European
countries, since the position of enterprises and entire economic sectors of many countries
directly depends on its condition and quality, both in the internal socio-economic life of the
state and in global sales markets. According to opinion of Gritsenko N.N., the key point for
recognizing the results of professional education is not the length of the course of study or
name of the university where it was obtained. In European countries, it is important what
graduates can do in a particular workplace and what competencies they possess [26].

To reorient education towards an approach focused on the improvement and de-
velopment of real production competencies, European experts in the field of education
have developed a regulated toolkit for strengthening the link between education and the
world of work, expressed in the format of the European Qualifications Framework (EQF).
This system was designed to become a mechanism for the levels of qualification compari-
son of different qualification systems, for subsequent use in the development of national
qualifications frameworks (NQF). National qualifications systems (NQS) simultaneously
include a set of interrelated, interacting and complementary elements: professional stan-
dards based on economic activities; a procedure for recognizing professional standards;
a set of qualifications, indicating the results of necessary education and training in the
form of programs catalog; and a system of qualifications qualities, including assessment
and confirmation procedures. Although there is such a qualification system in Kaza-
khstan, it lacks one aspect in the format of implementing its provisions into manufacturing
process itself.

The interaction between the state, educational organizations and enterprises in the
framework of graduate employment (in accordance with the interests of all represented
subjects of the educational and labor process) is named “social partnership”. The purpose
of this type of relationship in the field of vocational training is to achieve the following
principles: free employment, harmonious personal development in the process of work,
respect for state interests and business in the format of improving labor relations for
economy of real sector [26]. The absence of this mechanism of interaction is the problem
for Kazakhstan’s vocational education.

Metallurgical education in modern conditions has a very significant set of problems.
E. Jak and P.C. Hayes identify the key ones:

- A lack of a metallurgical educational profile, when students at high schools and
universities do not even have a general understanding of such a specialty and
its components;

- A lack of information about the functions and technologies that the metallurgical
industry brings to the industrial sphere;

- The problem of admitting students to metallurgical specialties and financing their
studies [27].

As a result, there is a problem of attracting young personnel to the existing industry.
However, this is not the only problem. The current state of metallurgy development shows
that to consolidate young specialists in the industry; it is extremely necessary to build a
system of support and development of competence.

But such a system cannot be built for a few reasons:

- Young people’s perception of metallurgy as a “harmful and dirty” industry that defies
qualitative deconstruction;

- The obsolescence of educational programs and their critical lag within the pace and
realities of the development of the real metallurgical industry;
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- Financial pressure from universities aimed at reducing funding for programs with a
small number of applicants, including metallurgy. This leads to a reduction in qualified
personnel, equipment obsolescence, and a shortage of other necessary resources
acquired through financing;

- Weak partnerships with industry enterprises and the scientific community;

- A general decrease in the quality of graduates due to the above reasons [28].

Even budgeting for financial support to students does not always help attract the
younger generation to study metallurgical specialties.

Kazakhstan has allocated a state order (for budgetary training at the expense of
the state) for the training of specialists in the group of educational programs “B171—
Metallurgy” in the number of 604 places for 2025-2026 [29]. No more than 72 budget places
were allocated of this quantity (11.92%).

This situation is also well-founded. In addition to attracting and training young
professionals, there are also problems in organizing professional training within the enter-
prises themselves. They are related to the problems of the organization of labor processes,
gender and job discrimination of people, because of which numerous employees of the
metallurgical industry lose interest in developing their educational skills.

For example, the problem of organizing labor processes in Soviet and post-Soviet
practice has always been an acute priority. Even during the periods of the most active
university—enterprise partnership, metallurgical enterprises could not always survive
periods of financial or structural crisis without attracting labor from outside: in particular,
in the form of university students currently studying. Moreover, it should be noted that
young specialists and students were often involved in the most difficult and unskilled types
of work right during their training internships. There have been such egregious cases when
the metallurgical industry not only ignored new potential employees in the face of students
and violated the educational norms of universities, but also interfered unacceptably deeply
in them, exploiting young workers to their advantage [30]. This controversial approach
was explained by the management of enterprises by the “need to introduce young people
to work” and the need to start a career with a less privileged status, since it was not earned
by the youth with long service. Consequently, such an ageist approach did not betray
the popularization industry and partially disrupted the relationship between universities
and enterprises.

Despite the existence of such traditional practices, the problem of practice-oriented
learning will not be solved without deepening cooperation between metallurgical enter-
prises and universities within the framework of production practices. The relevance of
training in the real conditions of enterprises will only increase [31].

Therefore, as part of this process, it is necessary to develop clear legislative mechanisms
aimed at creating a work environment that is resistant to any type of discrimination and
violations of workers’ rights in their field of activity. Even the experience of socially
oriented developed countries is not always positive in some cases for specific workers:
being without the protection of a trade union and having few resources, they cannot always
protect themselves from the arbitrariness of the employer. Only the existence of a single
functioning ecosystem of trade unions, government agencies, industry committees and
enterprises can protect the rights of workers in a traditionally masculine, authoritarian and
conservative industry such as metallurgy [32]. Otherwise, an employee, especially one
who arrives in a low position, will be disenfranchised by the fundamental strength of large
metallurgical enterprises.

Neglecting the issue of how gender affects the working environment, labor and
organizational processes carries the risk of reproducing a non-inclusive and repressive envi-
ronment rather than transforming it [33]. On the other hand, a higher level of education for
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women compared to men is one of the few ways to achieve gender equality in traditionally
masculine economic sectors [34]. Several researchers also recognize gender equality in
rights as the basis for sustainable development in the company’s activities [35,36].

For this reason, real applied research is needed on the impact of gender attitudes
towards education among focus groups of “workers” and “managers”, as well as among
groups of “women” and “men” in the aspect of human capital. They will allow us to
consider the realities of priorities for employees in the development of their human capital.
Of course, gendered structural barriers for women in industrial sectors are heterogeneous,
since they are mostly determined by national institutional mechanisms and cultural ex-
pectations [37]. However, in many cases they are expressed in general characteristics:
lack of proper recognition from the men’s team; low wages; lack of access to some jobs
during their work; and limitations in career prospects [38]. This set of factors contributes
to their conscious exclusion from education in the prospects of making strategic decisions
or competing for higher and more valuable positions in companies [39]. In Kazakhstan,
the problem of women’s participation in the manufacturing industry is not particularly
considered by the expert community. It is taken for granted that women are mainly repre-
sented in low-paying industries such as public medicine, secondary education and catering
services. This factor is paradoxical from the point of view of education, since women are
not limited in obtaining it. They are evenly represented at all levels of education provided
in the country [40]. Thus, this situation blocks the only qualitative opportunity to eliminate
gender inequality in the working environment.

The lack of research on human capital in metallurgy, describing the main issues of
gender, age and job discrimination for the Central Asian region and Kazakhstan, seems
to be a big problem. There is no international or local literature devoted to the analysis of
the impact of education on human capital with contextualization on possible aspects of
discrimination. There is no information about specific recommendations for improving
the quality of human capital from an educational perspective. This situation represents a
significant theoretical gap in the framework of the research topic under consideration.

Despite this, there are many effective models of interaction between vocational educa-
tion and the industrial environment in international practice.

The professional standard of education is regulated in the aspect of cooperation
between enterprises and professional schools and colleges in the United Kingdom, without
practicing at enterprises, it is impossible to get a diploma [41,42].

Germany has a dual system, expressed in the interaction of professional schools and
partner enterprises in organizing students’ production practices within the framework of
social partnership. Vocational schools are funded entirely by state’s money, from local and
federal budgets. Companies themselves pay for internships at enterprises and training
within their walls for students [43].

Danish development organizations (for social partnership) are actively involved in the
formation of a vocational education system. They are represented in numerous professional
education management institutes at various levels of government. They normalize the
legislative aspects of this activity’s management or directly help educational institutions to
plan the content of programs to interact with the real sector of the economy [44].

Although the French model of vocational education management is classified as a
model, it is dominated by public administration in accordance with the needs of the labor
market. Social partners play an equally important consolidating role in it. Therefore, it is
characterized by a state-social character [26].

The law “On Vocational Education and Training” has been developed for a long
time and it is functioning in Finland. This country established procedure for organizing
the interaction of education system and labor market. It covers legal regulation of the
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entire functional period of employees’ interaction with their company, starting from the
bench of vocational schools and ending with the implementation of their graduates in
enterprises of the real manufacturing sector. Social partners (both represented by relevant
employers and public-private foundations) take a conscious and motivated part in activities
of the committees for vocational training. Unfortunately, there is nothing like this in the
Kazakhstan’s metallurgical industry in terms of inter-institutional cooperation within
such a framework. The Finnish state provides significant incentives: subsidies (grants)
to employers who provide internships for students of VET educational institutions and
organize in-house training for their own employees, and tax benefits to enterprises actively
involved in the development of VET [26,45].

Large corporations actively invest to the educational process of their employees in the
United States by financing these processes from their own funds. Training often provides
mentoring and on-the-job practical training, and happens in form of group projects [46].

The Japanese model, on the other hand, is more characterized by internal corporate
staff training, when they practice in manufacturing environments. Newly arrived employ-
ees are trained under the guidance of more experienced and senior mentors, who explain
to them not only the production process, but also the labor collective’s values within the
framework of the current corporate culture. This approach supports the formation of a
sense of family and belonging to the company, as well as increases their stable loyalty
to it [26].

We can conclude that the Japanese and American approaches are more widespread in
the Kazakhstan's realities, based on the consideration of the presented options above. The
specifics of mentoring in manufacturing conditions have justification, since it was formed
during the years of socialist management and it is very difficult to abandon this institution
in such a short time because of industrial realities. There is complete non-interference of
the state in the process of professional training for employees from the American approach.
It is also funded and defined within the target directives of the companies from their side
only: from organizational to financing part. A striking example of such an enterprise
is the Karaganda Metallurgical Plant, where standardization of personnel training and
qualifications is determined only by internal corporate services, meeting state requirements
only in terms of compliance with the requirements of general provisions (within the
framework of labor legislation). However, this approach is not conscientious of the aspects
of industrial education development for manufacturing personnel under the conditions of
the Karaganda Metallurgical Plant for several reasons.

Firstly, the institution of mentoring is fading away at the enterprise, due to its ideologi-
cal transformation from the planned social context to the capitalistic competitive perception
of labor reality by employees. There is no place for mentors now—each employee competes
for their performance. Secondly, the patriarchal-family concept of corporate organizations
is a feature of traditional Japanese morality. Such morality was mercilessly destroyed
by communist ideology during the construction of socialist-type industrialization, and
the concept of “family” was replaced by that of “collective”, which also has no relevance
in today’s conditions. Thirdly, Kazakhstan’s enterprises do not have enough money to
maintain the educational level based on their own financing within the framework of the
American model, as exemplified by American private owners (as domestic investors). Their
abilities to invest in human capital are different.

Therefore, in conditions of fierce competition with foreign manufacturers, Kaza-
khstan’s metallurgical companies must find the best approaches for adaptation. In our
opinion, the example of such an adaptation is the European (specifically Finnish) model,
combining state control in labor standardization, state co-financing and goal-setting of
educational activities, expressed through the work of trust funds for the development
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of industrial education, which at the same time will take into account mutual interests:
interests of both the employee and the employer.

This model is the most acceptable for Kazakhstan, as it is based on the principles of
universality, equal opportunities and systematic professional development.

If the metallurgical industry is not popular for employment among the general pop-
ulation, the threshold for entry into it and the level of assistance for vulnerable workers
should be lowered.

However, society must be prepared for the inclusive implementation of the Finnish
model, both to attract more women and young professionals to the industry and in terms of
full respect for the rights of these vulnerable groups, especially in the positions of ordinary
industrial workers.

Therefore, to preserve the sustainable development of the metallurgical industry, it is
necessary to conduct research on the public opinion of workers, focused on focus groups
of vulnerable workers. It is with consideration of approaches to improving vocational
education in metallurgy, focused on the opinion of the workers themselves, that the true
inclusivity of the development of the work environment begins.

It is extremely difficult to expect a social partnership between employee and employer,
because cost savings in financing the development of human capital is sometimes a way to
maintain the survival of the company from an employer’s perspective. Nevertheless, this
role of social partnership should be performed at the macroeconomic level under control of
the state and industry trade unions. To identify the need for such a work in the practical
realities of the ferrous metallurgy industry in Kazakhstan, it is simply necessary to analyze
the unsatisfactory characteristics of the current system for intra-industry social partnership
between employer and employee, currently represented in the present socio-economic
paradigm, operating on the example of the Karaganda Metallurgical Plant.

However, it is necessary to understand the idea of education with high quality not
only from the side of employer or state, but also from the side of employee.

Without this, its full actualization is not possible. To identify relevant issues within the
framework of this concept, we used the following survey methodology and prioritization
analysis for its results.

3. Materials and Methods

It is possible to determine the attitude of employees for the importance of education
in the formation of high-quality human capital only through a survey about their opinion,
either through direct interviewing or a questionnaire. We chose the survey method because
the company is a high-security facility with a strict access control system and a standardized
working day structure. The questionnaire method allows employees to answer questions
remotely and more meaningfully, since they can answer them in their free time, excluding
subjective factors such as the interviewer influencing the respondent (in the period when
they are being interviewed).

The survey about the aspect of the educational factor was provided as part of a contin-
uous survey about the factors influencing the quality of human capital, in the format of
two questionnaires. The first questionnaire showed the qualitative attitude of respondents
to education; the first “educational block” consisted of 10 questions (out of 32) to assess
the quality of various educational aspects (8 questions were mandatory to answer, 2 were
optional). The second questionnaire did not contain a standard quality assessment scale in
the answers, as the answers were more specific and clarifying; it contained 6 questions from
the “educational block” out of 20. The first questionnaire had a set of questions that filtered
respondents by gender, professional and age. The results of the survey became the basis
(materials) of research for the application of individual methods in their processing and
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interpretation. A total of 155 respondents were interviewed. The questionnaire materials
are presented in Appendix A of this research.

It is also necessary to note additional methodological aspects related to the specifics
of the survey. The sample was collected based on the professional affiliation of employ-
ees who are employees of the “Qarmet” JSC Steel (Metallurgical) Department, since the
electronic link to the questionnaire was sent only to the company’s structural divisions
(to the Personnel Service of the Steel Department and the heads of structural production
workshops). A questionnaire with survey questions was not sent for any contracting or
other non-core enterprises. The participation of the respondents was completely voluntary
and anonymous. In support of this, it is necessary to mention the criteria based on which
the questionnaires were compiled:

- The absence of identifying questions in the questionnaire block for filling out per-
sonal data (according to the names of respondents, passport data, and other per-
sonalized identification criteria), except for specifying gender, age, work experience,
form of education received, and job classification (working and administrative) with
its specifications;

- The questionnaire was sent out as an online google survey link. It was provided only
for the respondents to complete the survey in an online format. It did not require the
researcher to be near the interviewed respondents: therefore, the risk of researcher
influence on the survey results was negated;

- The questionnaire was not time-limited (in days, hours, minutes, seconds) and sched-
uled for completion between 15 october 2024, and 15 november 2024 (until the response
form was closed). There were no time limits (within a given period of 1 month) for
deep reflection and awareness of respondents’ responses. The authors wrote the
estimated time for the respondents to complete the survey in the preamble to the
questionnaire: no more than 10 min in total. However, the authors did not establish
any mechanisms limiting the temporary passage, and they also did not give direct
recommendations to respondents about the speed of filling out responses;

- The survey format was the most favorable, as it did not distract employees from their
work activities. They could take it in their free time (any time convenient for them);

- The respondents were previously introduced to the definition of human capital, de-
fined in the preamble of the questionnaire as follows: “the human capital of an
industrial enterprise is a concept that considers professional self-realization and
employee satisfaction with their professional activities in four aspects: motivation
to work, vocational education, social guarantees and compliance of the company’s
implementation of all these aspects with your professional ambitions.”

Regarding the ethical aspect of the study, the following provisions should be mentioned:

- The survey was conducted based on the signed Memorandum “On cooperation
between “Qarmet” JSC and “Karaganda Industrial University” NPJSC (the place
of practical work of the corresponding author of the article for the period of the
survey). This document implies the free conduct of scientific research activities, in
accordance with paragraph 1.1, in cases that do not imply the disclosure of confidential
information, commercial, industrial or legally protected secrets (paragraph 4.1).

- The additional Report of the Commission for Ethics in Science (about the verification
of the University’s scientists’ article for compliance with ethical standards) from the
“Karaganda National Research University named after academician Ye. A. Buketov”

NPJSC also confirmed that the study does not violate the ethical principles of sci-

entific activity when conducting surveys of respondents. The conclusion confirmed

the compliance of the study with legal norms in terms of compliance with the na-
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tional legislation of the Republic of Kazakhstan on ethics in research activities. This
confirmation was expressed in the following paragraphs:

- all respondents surveyed were in status of current employees of the company and
were over the age of 18 years (they had reached the age of majority) at the time of the
research period;

- the content of the questions did not directly relate to the field of medicine or healthcare
of the respondents (in a personalized context). Their personal medical data was
not collected;

- the survey of respondents was conducted anonymously, without specifying their
personal data (names, phone numbers, e-mail and other identifying data), in an online
format, on a voluntary basis (only based on the respondents’” desire to participate in
the survey in person). Consequently, the personal data of the respondents could not
be disclosed in any way.

Commission for Ethics in Science of the University concluded that the study does
not violate ethical standards in terms of national legislation regarding the participating
respondents and can be published in open sources (based on these facts).

The initial questionnaire was written in Russian, since this language at the enterprise
(Karaganda Metallurgical Plant) is the language of business correspondence, organization
of labor relations and production activities. It is also understandable to the largest number
of respondents of the enterprise, which significantly expanded the sample of the study. For
this reason, translation and reverse translation procedures were not applied within the
framework of the survey organization.

All 155 respondents who took part in the survey completed the survey at 100%, since
all but two questions (1_9 and 1_10) were mandatory (indicated in Appendix A). The
results of survey questions 1_9 and 1_10 were not included in the final model, as there were
respondents who could not answer these optional questions. Consequently, the missing
data and outliers, as well as their structural variables, were eliminated in advance from the
model presented in the study results.

The percentages of the responses received for assigning respondents to the target focus
groups were almost comparable. A breakdown of 55.5% of men (86 people) and 44.5%
of women (69 people) participated in the study out of 155 respondents. Also, among the
155 respondents, 60% belonged to the group of production workers (90 people), and 40%
belonged to the administrative staff (62 people). Therefore, the percentages of the identified
focus groups are approximately equal.

There was no bias on the part of the authors in establishing the sample. The model
included all the results obtained from the survey of all 155 respondents who took part in
the survey and completed the responses in the Google Survey form.

Statistical comparisons of the obtained data were used as the analyzing method,
expressed in the interpretation of the statistical proportions of respondents’ responses to
each question in a specific semantic definition of each option. The least squares structural
modeling method was used in the Smart PLS program (version 4.0) to test the hypothesis
about the direct and significant influence of the “educational” factor to the “quality of
human capital”, according to the respondents (H1) [47]. This software package was used to
build a structural econometric model for verification of:

(1) The importance of questions for respondents in terms of education, expressed in
matrices of external loads;

(2) The statistical significance of respondents” sample within the framework of this model;

(38) The strength of the correlation between “educational” factor and “quality of human
capital” factor in the model for common sample and special focus groups (men and
women; administration and main manufacturing workers);
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(4) Additional hypotheses, created to confirm the general hypothesis by analyzing the
coefficients of the path, using Bootstrapping analysis tools [48].

To complete full visualization of the research’s data, the hypothesis was confirmed for
special samples of employees: for the common sample of respondents (1 common group)
and for four additional focus groups; two gender divisions, men and women, and two
focus groups with the division for specifics of staff activities, administrative employees
and main production (manufacturing) workers. To confirm, we established five additional
hypotheses, presented in Table 1.

Table 1. Hypotheses for Bootstrapping analysis in the Smart PLS 4.0 program, presented within
various samples of respondents (first one for common group and 4 for focus groups), 2024.

No Formulation of the Hypothesis

Hi There is a direct statistically significant relationship between the factor of education and the quality of
human capital for the general sample of enterprise employees.

Ho There is a direct statistically significant relationship between the factor of education and the quality of
human capital for the “men” focus group of enterprise employees.

H3 There is a direct statistically significant relationship between the factor of education and the quality of
human capital for the “women” focus group of enterprise employees.
There is a direct statistically significant relationship between the factor of education and the quality of

H4 . . . - .
human capital for enterprise employees (in the focus group of administrative staff).

H5 There is a direct statistically significant relationship between the factor of education and the quality of

human capital for enterprise employees (in the focus group of manufacturing workers).

Source: Compiled by the authors.

The hypotheses, stated in Table 1, help us to test the validity of main hypothesis of
research that the quality of education directly affects the quality of human capital (for
common sample, in general meaning) by Bootstrapping procedure, with analysis of p-
values and T statistics. It is important to prove that the quality of human capital plays a
significant role in this case for some groups of respondents. p-values should have lower
meaning, than 0.050 (<0.050); T statistics = or >1.96 [49]. This focus for individual groups
allowed us to analyze the impact of educational factor to human capital in way that is
more detailed.

There are several reasons why the authors used the PLS-SEM modeling methodology
(as part of the Smart PLS version 4.0 software package) to confirm structural hypotheses:

- The method allows modeling complex relationships between hidden (latent) structural
variables within the framework of visual model representation using the software
package of the same name;

- The method allows modeling formative structures from various factors (influencing
other individual factors or groups of factors) by establishing a direct (from one variable
to another) structural relationship between them;

- The method does not require strict normality of the data distribution and allows
researchers to work with small sample sizes (as in the case of this article, when more
data could not be collected);

- The method is applicable for testing theories and hypotheses when conducting re-
search with socio-economic content. This is expressed in the aspect of displaying
power for significance (influence) statistical relationships within the framework of
structural representations of related elements;

- The method can process the results of sociological surveys on economic issues (pro-
vided that the results are correctly encoded);
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- The method supports multigroup types of analysis (for example, mga permutation
analysis), which is important for researchers when conducting group comparisons in
the context of testing the main hypothesis of this article.

It was decided to design and present a formative model of the quality of human capital
within the framework of this study, because of the conditions described above. They favor
the creation of a multifactorial model for describing complex social constructs (such as the
“quality of human capital” factor).

The quality of human capital within its framework is formed due to the influence of
7 different variables on it, among which is the factor of “education”. Each factor in the
visualization of the model, as well as within the framework of the statistically reflected
structural relationship, shows the direct influence of the “education” factor on the “quality
of human capital” factor. In other words, each factor, including “education”, directly shapes
the “quality of human capital”. In this way, the design of the model is presented as formative,
since it includes in its factors, such as “education”, heterogeneous elements in the form of
access to educational resources, institutional conditions, subjective satisfaction of respondents
with all factors of the educational environment and respondents’ perception of educational
opportunities (specifically in the context of the block of questions on the education factor).

Indicators (education, income, social policy, etc.) jointly form a concept and are not
required to correlate with each other in contradistinction reflexive constructions, where
indicators display a single latent property, in formative structural models [31]. Therefore,
the authors do not build additional relationships between them, since the idea of the study
does not initially imply this.

Within the framework of the presented model, each indicator (factor), such as “educa-
tion” or “income”, is considered as an “independent contribution” to the formation of the
overall structure of the concept of “quality of human capital”.

The “quality of human capital” is interpreted as a perceptual integral assessment
of employees’ own professional worth in this research, including satisfaction with the
educational level for their professionalism, professional motivation, income level, etc.

It is particularly noteworthy that “education” in the framework of this model is a direct
component of “human capital”, according to generally accepted theoretical descriptions,
while other factors are considered as purely contextual, influencing the perception of the
“quality of human capital” by respondents.

The survey results obtained for presentation within the framework of the model were
appropriately encoded according to the standard and frequently used encoding (Likert-type
scale), since the format of answers to the questions presented for the structural components
of the model (from 7 to 38) had the same values. However, only 5 options were presented;
therefore, the encoding was carried out on a scale from 1 to 5 (from the most negative
response to satisfaction with the criterion in question (1) to the most positive (5)). The
encoding is shown in Table 2:

Table 2. Coding of respondents” answers to the survey’s questions for presentation of their results
within PLS-SEM structural model’s format (in shortened Likert-type scale).

Code of Answer Code’s Meaning
1 No
2 Rather no
3 It is hard to say
4 Rather yes
5 Yes

Source: Compiled by the authors.
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According to the encoding provided in Table 2, the data was able to be encoded
in an appropriate, statistically rigorous manner. After they were uploaded to the
Smart PLS program (version 4.0), structural latent variables were formed for them
(for each thematic block of questions, including the “education” factor). The results
of the questions were included in each profile (factorial) latent variable, and direct
structural links were drawn from the latent variables, forming the “quality of human
capital” indicator.

Two types of calculations (using standard structural modeling algorithms) were imple-
mented for the general sample and four focus groups as part of presentation for the formed
structural model:

1.  PLS-SEM algorithm (to check the overall predictive power of each model, as well as
its reliability and validity indicators) for use in further interpretations;

2. Bootstrapping analysis (for the initial testing of structural hypotheses for the signif-
icance of the path in the direct relationship between the factor of “education” and
“quality of human capital” for the general sample and focus groups).

Separately, a permutation multigroup analysis (MGA) was conducted between fo-
cus groups of women and men to establish the actual statistical significance in terms of
multigroup differences in the perception of the importance of the “education” factor on the
“quality of human capital”.

Based on the interpretation of the data on the results of the claimed calculations
(presented in Section 4) obtained within the framework of the methodology under consid-
eration, the corresponding theoretical conclusions were later presented (Section 6).

4. Results

The analysis of the results for survey of employees from the Karaganda Metallurgical
Plant shows us the following indicators of their attitude to the quality of education, as
part of human capital’s formation. The first question was presented with the following
words: “Do you improve your skills on an ongoing or temporary basis?” The results of
their responses are presented in Figure 1.

1.3% 10.3%

M yes

rather yes

it is hard to say
45.8% rather no

M no

Figure 1. The results of respondents’ answers about the frequency of educational qualification
improvement (155 responses). Source: Compiled by the authors, based on Karaganda Metallurgical
Plant employees’ survey results (2024).

The results of the respondents’ responses to the stated question (1_1 in model), shown
in Figure 1, demonstrate the following indicators: 37.4%, almost half of the employees,
always do this; 45.8% find it difficult to answer this question; and 16.8% of employees are
not involved in the process of obtaining production qualifications. These results indicate
the importance of systematically improving educational level, associated with the work
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process, for almost half of the company’s employees, since among the doubters there may
also be respondents who systematically improve their skills.

The next question (1_2 in model) for the respondents was formulated as follows:
“Do you have any opportunities to improve your professional skills at the workplace by
payment from the side of your employer (at universities, colleges, additional courses and
seminars, during internships at other enterprises)?” Only 16.2% of respondents stated
that they had such an opportunity, 41.3% found it difficult to answer, and 42.6% replied
that they were deprived of such an opportunity. Consequently, out of the total number
of employees, almost half of the surveyed employees are deprived of the opportunity to
receive any professional education paid by the enterprise.

Approximately similar data is shown to us by the results about another question
(1_3): “Are you satisfied with the system of professional development/education for
the payment of your employer?” A total of 12.9% were satisfied with the vocational edu-
cation system, paid by employer, 42.6% found it difficult to answer, 44.5% were clearly
not satisfied with this aspect. The number of dissatisfied respondents is directly corre-
lated with the number of those who do not receive vocational education opportunities
financed by their employer, but the percentage of satisfied respondents was significantly
lower, even though 16.2% of respondents indicated having the opportunity to receive
vocational education.

The next question (1_4 in model) had a different formulation: “Does the devel-
opment of your educational competencies contribute to the improvement of other
aspects, forming your human capital at the enterprise (career growth, growth of social
guarantees, income, health, a sense of personal fulfillment, etc.)?” A total of 36.2% of
respondents stated that education directly affects the quality growth of other aspects
for their professional realization and human capital, 51% of the respondents had doubts
about this issue, and 12.9% answered that education does not play a significant role in
this aspect.

Within the framework of the question (1_5 in model) “Does education contribute to
the professional and personal growth of an employee in this enterprise (in your opinion)?”,
the respondents’ opinion was divided as follows: 43.9% believed that education contributes
directly to the growth of employees within the enterprise, 44.5% doubt this, and 11.6%
believed that education does not play a significant role in this process.

The next question (1_6 in model) concerned the place where the respondents completed
specialized internships. It was presented in this way: “Does the company provide you with
advanced training courses or professional training in its educational centers?” A total of
14.9% of the respondents stated that they did, 44.5% expressed doubt about this issue, and
40.6% answered negatively.

According to a different formulation of the same question (1_7 in model), “Does the
company provide you with internships, based on the functions of your professional activity,
at any other enterprises (at other enterprises of the company’s structure and outside its
structure also)?”, the respondents demonstrated this structure of their answers: 7.1% of
respondents declared the possibility of obtaining professional internships at other training
centers. 46.5% doubted this possibility of their organization, and 46.5% said that it is
impossible. In other words, we can see that the priority in employees’ training is still given
by the enterprise in the format of internal corporate structure.

Now we move on to the most important issues, in our opinion, reflecting the essence
of the problem with education in its impact to the quality of human capital. These issues
affect the procedural nature of the possibility of obtaining professional education financed
by the employer.
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The first question (1_8 in model) was this: “Does your company have a pro-
gram/strategy for developing professional and personal skills of employees?” A total
of 11.6% of respondents knew for sure that such a program exists, 51% of employees found
it difficult to answer, and 37.4% said that it does not exist.

The second question (not obligatory, not included in model) was formulated in this
way: “If there is such a program/strategy, does it meet your expectations of the improving
and developing quality for your professional/personal skills?” A total of 10.4% of respon-
dents answered about the program’s compliance with their ideas (about the quality of
professional knowledge and skills development), 64.6% doubted it, and 25% said that they
are not.

The third question (not obligatory, not included in model) was stated in the fol-
lowing words: “If there is such a program/strategy, does your company have a single,
accessible, clearly defined and practically implemented mechanism to application for
education level upgrading?” A total of 11.8% of respondents told us about the existence
of such a mechanism, 63.2% doubted its existence, and the same 25% thought that it does
not exist.

As we can observe from the survey results from all three presented questions about the
procedural nature of obtaining vocational education, the answers demonstrate consistency
in terms of proportions presented and are logically explicable within their framework.

However, it is important to review the results of respondents’ responses to clarifying
research questions on the “education” factor block, which affects the quality of human
capital in the concept of our research. It is necessary to do this before testing the stated
hypothesis (about the importance of vocational training in human capital’s formation)
through a structural econometric modeling. The difference between these questions and
the previous ones is that they are not ranked according to the rating scale of answers in a

v

single format, according to the Likert scale criterion (from 1 to 5: “no”,

A

rather no”, “itis
hard to say”, “rather yes”, “yes”—our coding legend).

We will not build a PLS model based on them, but their interpretation will be extremely
important in the discussion block, since they contain detailed and differentiated answers.
To demonstrate their difference from the ranked survey’s questions, we use the example
of the respondents” answers in a pie chart, shown in Figure 2, answering the following
question: “Does your company give opportunity to improve the level of education for its
employees at universities and colleges (in Kazakhstan) by allocation of targeted studying

grants (financed by company)?”

0.0%
M yes, [ useit
36.4% 21 29, yes, but I do not use it
it is hard to say
no, but I would like to have it
O,
99.3% M no, I do not need it

Figure 2. The results of respondents’ survey about the possibility of targeted grants (financing)
provided by an enterprise to study at universities and colleges (in Kazakhstan, for enterprise’s
financing) (155 responses). Source: Compiled by the authors, based on Karaganda Metallurgical Plant
employees’ survey results (2024).
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A total of 30.3% of respondents stated that such grants were given to them, and 33.3%
of respondents did not know about their existence. About 36.4% believed that they are not
provided, but at the same time, they would like to study, if it would be possible within the
company’s financing. The next clarifying question was: “Can employees (of the enterprise)
get the opportunity to improve their educational level within the company’s training
centers?” A total of 39.4% of respondents were sure that such an opportunity exists, 36.4%
doubted it, and 24.2% did not know about the availability of such an opportunity. Then,
we asked the following question: “Can employees (of the company) get the opportunity
to improve their educational level through internships in other enterprises (outside the
corporate structure of “Qarmet” JSC)?” A total of 6.1% said they use it, 57.6% found it
difficult to answer, 33.3% would like to use it but do not have such an opportunity, and 3%
of respondents said they do not need it.

To the question “Which way did you use to improve your level of professional educa-
tion (the most frequent way), paid by company’s financing?”, respondents answered in
this way: 15.2% received education paid for by the company at university; 36.4% studied at
the company’s training center; 3% studied outside the company, but used its educational
payment, 33.3% said they would like to, but did not receive approval or referral from the
company for training, and 12.1% stated that they did not use this opportunity, because of
the absence of a personal desire.

The question “What is the most effective way to improve your level of professional
education, paid by the company in your opinion?” was answered by the respondents
as follows: 30.3% of respondents believed that they can get the best education, paid by
company at the university. Almost half of the respondents (45.5%) believed that the most
effective way was internships at enterprises outside the company, but paid by it. Only
3% considered internships within the company to be effective, while 12.1% considered
internships at its training center to be effective. A total of 9.1% believed that none of these
methods are effective enough: 6.1% indicated they did not need education, while 3% were
averse to the effectiveness of education because they are not involved in its framework at
the company, and do not think that education is a great desire.

The last question, presented among the stated ones, was formulated in this way: “How
often do you participate in short-term professional training at the company’s training centers
(in advanced training courses or in industrial training)?” Only 3% of respondents participated
in training quarterly, 15.2% every six months, 30.3% once a year, 33.3% every three years, 3%
every five years, and 15.2% do not complete them at all, without participation.

These are the results shared by the respondents, based on the results of this survey.
Using these results, we tested the hypothesis about the direct importance of “vocational
education” factor to the quality of human capital of employees. This verification was
carried out through Bootstrapping analysis in the Smart PLS program (version 4.0). To
test the stated hypotheses, we constructed a structural PLS model for numerous factors of
human capital, as shown in Figure 3.

If we consider the model (presented in Figure 3) from the standpoint of statistical
and predictive reliability, it fully meets the necessary criteria. The R? value (coefficient of
determination) of the model is in the range above the average; it is 0.645, which means a
good predictive power of the model.

The composite reliability indicators for “education” factor and for the rho_c and rho_a
indicators are >0.7 (0.850 and 0.874 respectively for each one). Cronbach’s alpha is also high
(0.860). The discriminant validity according to the Fornell-Larcker criterion is respected, as
evidenced by the information presented in Table 3.
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Figure 3. Structural model of factors with influence to human capital’s quality for the common
sample of respondents. Source: Compiled by the authors, based on Karaganda Metallurgical Plant

employees’ survey results (2024).

Table 3. The results of model’s checking for discriminant validity, according to the Fornell-Larcker

criterion, 2024.

Fornell-Larcker

. C E EI LTV MILA QofHC SwiC SP
Criterion
Career (C) 0.712
Education (E) 0.619 0.689
Employee’s income (EI) 0.468 0.404 0.831
Involvement in
teamwork (TV) 0.554 0.482 0.420 0.552
Motivation for labor
activity (MfLA) 0.211 0.353 0.247 0.206 0.669
Quality of human
capital (QofHC) 0.611 0.616 0.652 0.531 0.388 0.916
Satisfaction with
employment contract —0.561 —0.469 —0.488 —0.575 —-0.118 —0.566 0.711
(SbIC)
Social policy (SP) 0.605 0.570 0.480 0.429 0.181 0.557 —0.432 0.733

Source: Compiled by the authors and based on PLS-SEM analysis of survey results (1 December 2024).
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According to complete statistical consistency of the model for Fornell-Larcker crite-
rion’s compliance (value of each same crossing legend should be higher than meanings
below column, presented in Table 3), we proceeded to the consideration of model values in
the “Education” block.

Evaluating the matrices of external loads, based on the “Education” factor, statistically
important values achieved high results for questions: 1_2 (0.851), 1_3 (0.899), 1_6 (0.831),
1.7 (0.761), 1_8 (0.851). Specifically, these questions are: the possibility of professional
development in the workplace (1_2), satisfaction with it (1_3), the provision of advanced
training courses in corporate (internal) and external educational centers (1_6; 1_7), as well
as the availability of a professional skills program/strategy (1_8). They are all within the
category of questions that are important to respondents (with a value > 0.7).

Considering individual focus group models, the results present a situation with a
similar context. For example, in the model, based on the survey’s results of “administrative
staff” focus group, R? is the average value and does not have as high predictive power
as in the general sample (0.645 > 0.544). However, the matrices of external pressures for
“Education” factor still play an important role for the respondents of this focus group,
which is expressed in quantitative indicators and based on their answers to the questions
(1_2), (1_3), (1_6) and (1_8). All of them are presented with a high strength value (>0.7),
except for question (1_7), since training in external educational centers is apparently not so
important for this focus group (which is quite strange, because administration is the target
audience for external training). Information about this aspect is presented in Figure 4:
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Figure 4. Structural model of human capital’s quality for the focus group “administrative staff”
(in the context of educational influence). Source: Compiled by the authors, based on Karaganda
Metallurgical Plant employees’ survey results (2024).

We have considered the information presented in Figure 4. Now, we proceed with
consideration of an analogical model for the “main (production) workers” focus group,
involved in manufacturing processes of metallurgical products.

This model has an even higher predictive power than the previous one
(0.744 > 0.645 > 0.544) in terms of R2. The external load matrices are as high in their
values as in the general (common) sample model, within the framework of the alloca-
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tion for questions (1_2), (1_3), (1_6), (1_7) and (1_8), which makes the results of these
indicators fundamentally similar to the model of the respondents” common sample.
To the question of the continuity for professional development (1_1), as well as to the
impact of education to the quality growth of other aspects of human capital (1_4) and the
professional and personal growth of the employee (1_5), the respondents demonstrate
united indifference.

This may be due to a misunderstanding of the question by the respondents. It also can
be described by prevailing opinion that the education factor does not affect these individual
aspects. Information about this model is presented in Figure 5.
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Figure 5. Structural model of human capital’s quality for the focus group “main working (manufac-
turing) personnel” (in the context of educational influence). Source: Compiled by the authors, based
on Karaganda Metallurgical Plant employees’ survey results (2024).

If we consider the gender focus groups separately (Figure 5), the predictive
power of R? in the models is higher for the “men” focus group relative to “women”:
0.766 > 0.624, respectively.

The “men” focus group shows high values on the external load matrices, which are
similar to the focus group of the main production workers and the general sample (>0.7)
for the questions (1_2), (1_3), (1_6), (1_7) and (1_8).

The “women” focus group demonstrates high values for the factors (1_2), (1_3), (1_6)
and (1_8). It has direct analogy with the “administration” focus group.

Visualization of these models by gender focus groups will be presented in appen-
dices B (for men) and C (for women), because there is no need to overload the main
research’s text with an excessive number of illustrations. These data are quite logically
explicable, since among men, a greater number are represented among workers of the
main (industrial) production, and a greater number of women are represented among the
administrative staff.

All models were visually presented, as well as comparisons of their predictive power
in terms of R? in relation to each other, and the indicators of the external load matrices
were analyzed.

However, it is equally important to check the mathematical indicators of the models
for all focus groups, confirming their reliability and validity for the “education” factor.
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This was done before model testing for the significance of the path within individual focus
groups. These indicators are presented in Table 4.

Table 4. Reliability and validity coefficients for models of all focus groups within the “education”
factor (common sample + focus groups), 2024.

Construct Reliability and

. 1 . . Cronbach’s Composite Composite Average Variance
Validity Coefficients for s R

Model’s Check Up Alpha Reliability (rho_a) Reliability (rho_c) Extracted (AVE)
Education (Common 0810 0902 0.853 0.474
group, no focus)
Education ("Men” focus 0.835 0.917 0.871 0.503
group)
Education (“Women 0777 0.906 0.828 0.448
focus group)
Education
(“Administration” focus 0.872 0.910 0.901 0.543
group)
Education
(“Manufacturing workers” 0.696 0.868 0.753 0.441

focus group)

Source: Compiled by the authors and based on PLS-SEM analysis of survey results (1 December 2024).

Cronbach’s alpha > 0.7 for all groups with small exception for group of “manufacturing
workers” (Table 4). This indicates good reliability of the scale for most groups in the
“educational” factor. There is a high level of internal consistency of indicators in the
variable “education” for all structural models.

Composite reliability (rho_a and rho_c) is also >0.7 for all focus groups and the general
sample. This alternative reliability indicator considers the different load of the indicators.
In this case, the high consistency of the data is confirmed by this reliability criterion.

The average variance extracted (AVE) has the weakest values for the education factor.
It is not satisfactory for the general sample, as well as for the “female” and “working” focus
groups (<0.5).

This indicates that the convergent validity of the model is not very good, since the
indicator reflects the proportion of variance explained by this latent variable in the overall
structure of the formative model. For the indicators of the “male” and “administrative”
groups, this indicator is satisfactory.

If we analyze the reliability and validity of the educational factor in the overall struc-
ture of the presented models, only four of the 20 values presented are unsatisfactory (and
not very critical). Therefore, the model is reliable and mathematically valid within the
framework of these indicators by 80% out of 100% possible.

However, this information does not show us full picture. In addition, it is necessary to
consider the correlations between the factor “education” and “quality of human capital”
before testing the hypotheses of the focus groups.

There is a need to consider these correlations, as shown in Table 5.

It can be concluded that correlation indicators between “education” and “quality of
human capital” are close to a strong value for the male focus group, based on the results
presented in Table 5, as well as partially for the group of administrative staff.
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Table 5. Correlations between the “educational” factor and factor of “human capital’s quality” for all
5 groups, stated in the hypotheses (common sample + focus groups), 2024.

Correlations Between
“Education” Factor and

Other Factors Within Education Education Education Education Education

Models for Different (Common Group, (Men Focus (Women Focus (Administration (Workers
Focus Groups, Including No Focus) Group) Group) Focus Group) Focus Group)

“Quality of Human

Capital”)

Career 0.619 0.639 0.585 0.643 0.528
Education 1.000 1.000 1.000 1.000 1.000
Employee’s income 0.404 0.457 0.364 0.346 0.469
Involvement in teamwork 0.482 0.562 0.419 0.392 —0.516
Motivation for labor 0.353 0.425 0.306 0.632 ~0.192
activity
Quality of human capital 0.616 0.694 0.558 0.635 0.545
Satisfaction with ~0.469 ~0.576 ~0.326 0.482 —0.507
employment contract
Social policy 0.570 —0.582 0.545 0.490 —0.636

Source: Compiled by the authors and based on PLS-SEM analysis of survey results (1 December 2024).

The correlation values of the female focus group, as well as the main workers in
industrial employment, underestimate indicator of common sample for all respondents,
bringing it to 0.6. Therefore, hypotheses cannot be tested here. Correlations of individual
groups show a connection, what tends to average values, bringing the indicator for the
overall sample from their meanings. On the basis of considered situation, we can conclude
that there is no way to check reliability of educational influence to the quality of human
capital without basic Bootstrapping testing. Its results are presented in Table 6:

Table 6. The Bootstrapping testing results for the stated hypotheses in the context of common sample
and focus groups (about the direct impact of the educational factor to the quality of human capital in
the perception of respondents), 2024.

Path Coefficients Mean, . . Standard .. .
STDEV, T Values, Sonl;lgll n?lo) N? an:lpd\e/[) Deviation ( |%§Ste-}t]1§g‘c/s N p-Values Hyé)totthesm
p-Values ampie ea (STDEV) atus
Education -> Quality of
Fuman Capital 0.193 0.200 0.077 2.492 0.013 Approved
(Common group, no
focus)

Education -> Quality of
Human Capital (“Men” 0.201 0.206 0.092 2.179 0.029 Approved
focus group)

Education -> Quality of
Human Capital 0.176 0.177 0.127 1.389 0.165 Disproved
(“Women” focus group)

Education -> Quality of

Human Capital

(“Administration” focus 0.327 0.308 0.151 2.161 0.031 Approved
group)

Education -> Quality of
Human Capital
(“Manufacturing
workers” focus group)

0.088 0.107 0.078 1.117 0.264 Disproved

Source: Compiled by the authors and based on PLS-SEM analysis of survey results (1 December 2024).

The significance coefficients of the paths (p-values) must be <0.05 and T statistics
more than 1.96. This situation is characteristic for only three of five hypotheses about the
“education” factor’s significance to the “quality of human capital” (approved by the results
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of Table 6): for the common sample, the “men” gender focus group and the focus group of
“administration”. These hypotheses were not confirmed for the focus groups of “workers”
and “women”.

However, despite the results obtained, it is still too early to draw conclusions about
the significance of these hypotheses in relation to each other, since the significance of the
path coefficients is strong only in internal groups.

To identify any differences in the perception of the educational factor, it is necessary to
conduct a multigroup analysis to determine whether the educational factor is really being
perceived differently by representatives of different focus groups.

The permutation multigroup analysis (MGA) is a PLS-SEM modeling technique used
to compare whether predefined groups (e.g., men and women, workers and administration)
have significant differences in parameter estimates such as path coefficients or external
loads. It performs the function of moderation analysis, checking how the categorical
variable affects the model’s relationships. These are the results presented in the form of
data (within Table 7).

Table 7. The results of permutation multigroup analysis (MGA) for gender focus groups (in their
permutation p-values’ comparing), 2026.

Permutation
Multigroup
Analysis (MGA) for
Gender Division

Original Original Original
(Group_Women) (Group_Men) Difference

Permutation
Mean 5.0% 95.0%
Difference

Permutation
p-Value

Career -> Quality of
human capital

0.359 0.053 0.306 —0.014 —0.318 0.321 0.065

Education -> Quality
of human capital

—0.007 0.201 —0.208 0.015 -0.207 0.213 0.045

Employee’s income
-> Quality of human
capital

0.326 0.242 0.084 0.000 —0.261 0.279 0.305

Involvement in
teamwork -> Quality
of human capital

—0.054 0.323 —0.377 0.029 —0.275 0.310 0.005

Motivation for labor
activity -> Quality of
human capital

0.221 0.037 0.185 —0.002 —0.261 0.260 0.120

Satisfaction with
employee’s contract
-> Quality of human
capital

—0.033 —0.206 0.173 0.034 —0.417 0.399 0.445

Social policy ->
Quality of human
capital

0.137 —0.056 0.193 0.010 —0.341 0.350 0.480

Source: Compiled by the authors based on PLS-SEM analysis survey results (10 April 2026).

In MGA, differences are considered statistically significant if the p-value is less than
0.05 or higher than 0.95. This indicator is quite satisfactory for the “education” factor
(p-values = 0.045), which highlights the fundamental differences in the perception of the
“education” factor in the formation of the “human capital” factor between women and
men (Table 7). Consequently, from the statistical point of view, these differences are
quantitatively confirmed.

It is equally important to test differences in the perception of “education” factor in
this context (for its impact on the “quality of human capital”) between focus groups based
on the classification of personnel activities, “administration” and “workers”. It is also
acceptable to use MGA analysis for this purpose. The results are shown in Table 8.
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Table 8. The results of permutation multigroup analysis (MGA) for personnel’s functional focus
groups (in their permutation p-values’ comparing), 2026.

Permutation
Multigroup Analysis
(MGA) for Gender
Division

(Group_Women) (Group_Men)

Permutation
Mean 5.0% 95.0%
Difference

Permutation

Original Original
p-Value

Original
Difference

Career -> Quality of
human capital

0.030 0.152 —0.122 0.002 —0.293 0.325 0.255

Education -> Quality
of human capital

0.267 0.604 —-0.337 -0.017 —0.308  0.286 0.040

Employee’s income ->
Quality of human
capital

—0.005 0.009 —0.014 0.009 —-0.189 0215 0.430

Involvement in
teamwork -> Quality
of human capital

0.058 0.007 0.051 0.022 —-0.273  0.290 0.420

Motivation for labor
activity -> Quality of
human capital

0.283 0.024 0.259 —0.021 —-0313  0.228 0.040

Satisfaction with
employee’s contract ->
Quality of human
capital

0.111 —-0.182 0.293 0.045 —0.432  0.448 0.340

Social policy ->
Quality of human
capital

0.249 —0.079 0.328 0.006 —0.364  0.360 0.100

This intergroup analysis (Table 8) also shows differences in the perception of the
importance of the “education” factor. The permutations indicator was tested for the “ed-
ucation” factor (p-values = 0.040), which highlights the fundamental differences in the
perception of this factor in the formation of the “human capital” factor between workers
and the administration. Consequently, from the statistical side of the review, these dif-
ferences are quantitatively confirmed in the same way as the results of the analysis for
gender groups.

Consequently, groups of men and women, just like administrative workers and pro-
duction workers, really perceive the educational factor on the “quality of human capital”
in a completely different manner.

However, this is also not the final point for approving these differences. Statistical data
should not be used in an excessive manner to substantiate practical conclusions (without
checking the qualitative indicators of the proportion of respondents).

Of course, on the one hand, the study does not have a very large sample, although it is
sufficient for a representative presentation of the results (Smart PLS, when using PLS-SEM
analysis, allows meaningful models to be built even with small samples, unlike CB-SEM
analysis). A total of 155 people is enough of a sample size.

However, such a small sample makes it easy to determine the proportion of respon-
dents who consider education to be important in the formation of high-quality human
capital (as well as those who think otherwise).

For example, it is possible to determine the percentage of respondents by examining
the structure of their responses to the model’s question (1_4) “Does the development of
your educational competencies contribute to the improvement of other aspects, forming
your human capital at the enterprise (career growth, growth of social guarantees, income,
health, a sense of personal fulfillment, etc.)?”

In this way, it is useful to analyze the percentage of satisfaction by gender focus groups.
It is necessary with the women’s group (69 people from the total sample).
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A total of 85.5% of women do not believe that education will significantly improve the
quality of their human capital or other formative factors. Moreover, they strongly disagree
with this statement; 4.35% disagree, and 2.90% doubt. Only 7.25% have a positive idea that
the level of education can have a qualitative impact on human capital. These results are
shown in Figure 6.

2.90% 435% ___2.90%

4.35% -
no

M rather no
M it is hard to say
rather yes

H yes

Figure 6. The results of detailed survey for “women” focus group about education’s impact to the
quality of their human capital improving and its constituent factors (question 1_4). Source: Compiled
by the authors, based on Karaganda Metallurgical Plant employees’ survey results (2024).

If we compare these values (Figure 6) with the values of the “male” focus group, we
can see striking differences. A total of 50% of men doubt the importance of education in the
formation of high-quality human capital, 33.72% attach great importance to the education
factor in this matter, while only 16.28% deny the impact of education on improving human
capital. These values are shown in Figure 7.

4.65%
11.63%

Hno

H rather no
17.44% [ it is hard to say
rather yes

M yes

Figure 7. The results of detailed survey for “men” focus group about education’s impact to the quality
of their human capital improving and its constituent factors (question 1_4). Source: Compiled by the
authors, based on Karaganda Metallurgical Plant employees’ survey results (2024).

If we compare the results of Figures 6 and 7, we can conclude that when it comes to
the impact of education on the quality of human capital, negative opinions in the “female”
group are 5.5 times higher than in the “male” group. Positive opinions in the “male” group
prevail 4.7 times over similar ones in the “female” group. If we compare the share structure
of opinions in the focus groups of “administration” and “workers”, it is also presented with
significant intergroup differences. Figure 8 shows the data from the answers to question

1_4 for the “administration” focus group:
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H no

M rather no

[ it is hard to say
rather yes

M yes

4.84%

Figure 8. The results of detailed survey for “administration” focus group about education’s impact
to the quality of their human capital improving and its constituent factors (question 1_4). Source:
Compiled by the authors, based on Karaganda Metallurgical Plant employees’ survey results (2024).

A total of 33.87% of respondents doubt the impact of education on the quality of human
capital, 43.55% have positive opinions about its importance in this context (as Figure 8
shows), and 22.58% negatively view the ability of the educational factor to improve human
capital. Next, these values should be compared with the structural results obtained by the
focus group of “workers”. Information on them is presented below (in Figure 9).

7.52%
Hno
W rather no
16.13%
M it is hard to say
rather yes
M yes

8.60%

Figure 9. The results of detailed survey for “workers” focus group about education’s impact to the
quality of their human capital improving and its constituent factors (question 1_4). Source: Compiled
by the authors, based on Karaganda Metallurgical Plant employees’ survey results (2024).

A more negative perception by workers of the role of education in the formation of
high-quality human capital can be traced more clearly based on the data in Figure 9.

A total of 50.54% of workers do not see education as a factor that has a significant
impact on the quality of human capital, and 25.81% doubt the ability of education to
improve this quality. About 23.65% of respondents attach great importance to the factor of
education in the qualitative improvement of human capital, but only 7.52% of them are
unequivocally confident in this. The position of 16.13% of respondents is less categorical in
their positive perception.

Consequently, the number of positive responses to question 1_4 is higher among the
respondents of the “administrative” focus group: almost two times more than among the
“workers” (1.84 times). The number of negative opinions on the focus group of “workers”
is more than two times higher than that of the “administration” focus group (2.24 times).

In this way, it can be concluded that the respondents of the “administrative” and
“male” focus groups value education much more in terms of the formation of high-quality
human capital than representatives of the “working” and “women” groups. This thesis has

https://doi.org/10.3390/su18094287


https://doi.org/10.3390/su18094287

Sustainability 2026, 18, 4287

28 of 42

been sufficiently tested by the permanent mission of Bootstrapping analysis (for the signifi-
cance of path coefficients for given structural hypotheses, within the weekly focus groups);
permutation multigroup analysis (MGA) (additional testing of significant multigroup
differences (by gender and job title) and their comparisons); and analysis of the struc-
ture of responses to the most fundamental substantive question (1_4) for each individual
focus group.

Considering that for representatives of individual focus groups there is clearly a
problem in the perception of education as a factor forming high-quality human capital, it is
necessary to proceed to a discussion of the causes and potential solutions for the current
situation. This must be done because these opinions do not correspond to the generally
accepted position of the theory of human capital (education is a key factor in the formation
of human capital), as well as the fact that these opinions clearly differ negatively from the
opinions of respondents based on the results of testing the general sample.

5. Discussion

The obtained results demonstrate the heterogeneity of the influence of the educational
factor on the quality of human capital in different groups of workers. Hypotheses H1,
H2 (partially) and H3 (partially) were confirmed only for the general sample, the male
group and administrative staff, while no statistically significant relationship was found for
women and production workers.

This discrepancy requires additional explanation. First, the results may reflect dif-
ferences in access to educational opportunities within the enterprise. According to the
survey data, a significant proportion of employees do not have a clear understanding
of the availability of professional development programs, which reduces the perceived
importance of education.

Secondly, for some of the production staff, education may not be perceived as a factor
in increasing human capital due to the dominance of practice-oriented skills and limited
career paths. This is consistent with research indicating differences in educational returns
between cognitive and non-cognitive professions.

Thirdly, gender differences may be due to the institutional and cultural character-
istics of the industry, where metallurgy has traditionally been characterized by a low
representation of women in production and managerial roles.

In this way, the revealed differences do not contradict the general hypothesis but
indicate a structural heterogeneity of the impact of the educational factor, which requires a
differentiated approach to human capital management.

The results obtained confirm that professional education is perceived by employees as
an important component of human capital, but they evaluate the institutional organization
of training at the enterprise ambiguously. On the one hand, descriptive statistics show
employees’ requests for advanced training, access to internships and clearer procedures for
participating in educational programs. On the other hand, the PLS-SEM results indicate
that a statistically significant positive relationship between the educational factor and the
quality of human capital is not typical for all subgroups of workers. This suggests that the
subjective value of education depends on the employee’s position in the organizational
structure of the enterprise and on how much training they perceive as an accessible and
useful resource.

This conclusion is consistent with research showing that the return on educational
investments is determined not only by the fact of learning itself, but also by the corre-
spondence of acquired competencies to specific production tasks, career prospects and
institutional employment conditions. For administrative staff and a part of the male sample,
education is probably more strongly associated with career mobility, managerial responsi-
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bility and the need for constant updating of competencies. For other groups of workers,
educational trajectories may be perceived as less accessible or less convertible into real
advantages in the workplace, which explains the lack of statistically significant effects in
terms of subsamples.

In practice, this means that it is not enough for industrial enterprises to declare the
importance of professional development. Transparent selection procedures for training are
needed, as well as clear channels for informing employees, a closer link between training
programs and the actual tasks of workplaces and the institutionalization of career and
educational trajectories. The results of this research should be interpreted taking into
account its limitations at the same time: the research was conducted at one enterprise, has
a cross-sectional design and is based on self-assessments of employees, which limits the
possibilities of causal interpretation and generalization of the results.

The importance of vocational education for the “men’s” focus group and the “admin-
istration” focus group is explained by structural employment for men and by the desire
for career growth for administrative staff. It will be difficult not only to meet production
targets, but also to maintain health and safety at work, without continuous improvement
of manufacturing skills, with the accelerating pace and increase of production volumes at
the plant in recent years. “Men” form the basis of “manufacturing workers”, and therefore
the obligation to participate in short-term industrial safety trainings and individual techno-
logical processes is understandable for them. Moreover, social status plays a much more
important role for men in Kazakhstan’s society, which tends towards the traditional way of
life. It is extremely important for them to be better educated, more developed and more
capable than women to win in the competition for the best positions, where people of all
genders take part. The situation with the administration is also understandable. Sales man-
agers, engineering staff, the financial and economic units and other management structures
cannot be incompetent in decision making, which requires them to be responsible daily.
This includes various issues, from achieving strategic output targets to taking responsibility
for the lives of people in manufacturing halls and workshops. The situation with employees’
understanding of the educational factor’s importance stays within the normal range in this
aspect for their human capital quality’s maintaining. Men also occupy many important
positions in the company’s structure, with the exception of the financial and economic
block. The role of education is certainly high within the framework of requirements to their
job responsibilities from their perspective.

The respondents of the “women’s” focus group and the focus group of “manufacturing
workers”, on the contrary, do not think so. It seems that there is a situation which contradicts
all context above—education is not important for workers. However, if we analyze this
focus group of respondents, based on the results of the responses presented in the Google
table, it can be revealed that low importance of education was attached not for employees of
the main manufacturing, but for employees of auxiliary positions: security guards, cleaners,
and transport drivers. It was a rare situation to see a respondent, who considered them as
the main “manufacturing staff” who would select a low priority of the educational factor
in their attitude at the same time.

The problem of gender discrimination remains a significant problem for classical
manufacturing industries around the world as a whole [50-52]. Women do not attach much
importance to the role of education due to gender stereotypes typical of the metallurgical
industry, as they are usually focused on their goals [53,54]. They understand that met-
allurgical production is considered a “male profession”, both from the point of view of
productivity and from the point of view of production process management [55,56].

It is not difficult to understand why it is possible to see such results in the research,
understanding the specifics of the industry and men’s low opinion about their abilities.
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Gender stereotypes, restrictions on employment and the complexity of the work environ-
ment itself are imposed on the lack of stable institutions and a high-quality ecosystem that
could better integrate women into the modern metallurgic system in terms of improving
education and skills and supporting their rights. Instead, the environment of industrial
enterprises, including metallurgical enterprises, retains its “toxicity” and reproduces not
high-quality human capital, but rather the problems associated with its formation. This
also applies to the education factor. This situation remains relevant for the manufacturing
industry and the metallurgical industry as a part of it in both developed and developing
countries. Kazakhstan is no exception to this context. Gender discrimination against
women is present everywhere in the labor sphere of this country [57-59].

The metallurgical industry is also affected in terms of the application of vocational
education, despite the growing role of women in industry and the increasing proportion of
women receiving vocational education [60]. Young women are particularly susceptible to
gender discrimination, which intersects with ageist stereotypes at the heart of the reasons
for its formation [61]. A similar situation has developed during political and managerial
inaction in the field of forming a legal environment to prevent gender discrimination in
Kazakhstan over the years. Several Kazakhstani authors recognize the existence of the
problem and propose to intensify its solution by specific mechanisms that comply with
international standards for combating gender discrimination [62-64]. Among them, there
are specific recommendations on legislative changes [65].

There are also other types of discrimination in metallurgy. For example, discrimination
is ageist, which leads not only to little interest in developing skills, but also poses a
direct threat to the life and health of employees. This is associated with overloading
young employees with responsibilities, the volume of which not only makes them lose
interest in industrial training but also risks their health. As a result, metallurgy workers
aged 20 to 49 usually get much more injuries (two or three times more than the older
generation of workers) [66]. This situation is typical for the Polish metallurgical industry,
which is trying to comply with EU standards in the field of occupational safety and
non-discrimination. However, the implementation problem of international employment
standards in Kazakhstan only exacerbates this negative situation, which is typical for the
entire industry [67,68].

A positive factor for Kazakhstan’s metallurgic industry is the absence of ethnic dis-
crimination [69,70]. However, the presence of gender, age and job discrimination based on
the authoritarianism of management and the lack of legal mechanisms for the high-quality
defense of rights among many workers in the metallurgical industry negates this positive
effect [71]. As a result, there are many employees who are not satisfied with either the
quality of education or its role in the formation of human capital. The main reasons for
this are the lack of necessary autonomy in the rights of ordinary workers employed in
hierarchically “low” positions.

However, the educational factor plays a significant role in the quality of human capital
for the common sample of respondents. The most significant indicator of Bootstrapping
testing characterizes it, and it is clear from all tested hypotheses.

If we analyze the nuances regarding the results of the employee survey, it is possible
to draw the following findings for Section 5:

- Education is perceived by most workers (according to the general sample) as an
important aspect of human capital’s quality;

- The educational aspect is particularly important in the formation of high-quality
human capital according to opinion of the “men” focus group employees and the
focus group of “administrative” employees;
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- The importance of education for quality of human capital in the “women” focus
group’s perception is not significant; however, it is perceived by this focus group as
stronger than by the focus group of “working staff”;

- In general, the results of hypothesis testing fit the information provided by the
statistical survey’s results, within the framework of employees’ attitude to the
educational aspect.

The improvement of educational aspects in human capital’s quality development at
this enterprise should be concentrated in detailed work with representatives of the women'’s
focus group and the focus group of industrial workers.

This work should be oriented towards gender equality and the absence of job discrim-
ination in providing of professional development opportunities.

Without such work, these focus groups are unlikely to change their attitude towards
the importance of education. There will be no qualitative reassessment of the values for
the entire manufacturing team (without changing of this perception), which threatens
the company with risks of sustainable economic development in the human resource
management system.

Only systematic work on the provision of targeted training programs for these groups
with their subsequent targeted encouragement (based on learning outcomes) can contribute
to breaking of such negative conditions for their perception about the role of education in
their job.

It will be possible to achieve a fully sustainable development in human resource man-
agement policy only in this case, based also on full collective’s inclusion to
educational processes.

Practical Implications

If we talk about practical recommendations in terms of government and managerial
(on the part of the enterprise) policymaking measures, which are necessary to improve
the perception of the educational factor by employees of metallurgical enterprises, it is
necessary to implement the following political actions, presented in Table 9.

Table 9. Political recommendations (for governments’ policymakers and enterprises in business) to
encourage people’s interest in education for the field of metallurgy.

Policy Direction

Problem Recommendation Expected Effect

Educational policy of the

Implementation of

Low employee awareness Increased engagement

company transparent training programs

Access to education Limited access for workers Subsidies and quotas Professional development

Gender policy Low 1mp(f)rtance of education Career development Reduction of the gender gap
or women programs
The link between education .. . .. v
and career Lack of communication Introduction of training KPI Increased motivation
: . . Development of dual Increasing the relevance of
Interaction with the state Weak partnership programs oducation

Compiled by the authors, based on results of discussion.

The policymaking recommendations proposed in Table 9 are focused on the forma-
tion of a systematic approach to the development of human capital and can be used
both at the enterprise level and within the framework of state policy in the field of
vocational education.

Theoretical conclusions for discussion: From a theoretical point of view, the results of
this study expand the provisions of the theory of human capital, demonstrating that the
educational factor is not universally significant for all categories of workers. Its influence is
context-dependent and determined by institutional, professional and social conditions.
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Practical conclusions: From a practical point of view, the results indicate the need to
develop differentiated strategies for the development of human capital, considering the
specifics of different groups of workers. Universal educational programs do not provide a
uniform effect and require adaptation to the needs of specific categories of staff.

6. Conclusions

The conducted research has shown that vocational education is a significant element
of the perceived quality of human capital of employees of the Karaganda Metallurgical
Combine; however, the effectiveness of this factor depends on the organizational conditions
of its implementation at the enterprise. Descriptive results revealed limited satisfaction with
the current professional development system, insufficient awareness of existing programs
among employees and poor transparency of training participation procedures.

The PLS-SEM results confirmed the positive and statistically significant impact of the
educational factor on the quality of human capital for the general sample, as well as for
the male and administrative focus groups. No statistically significant relationship was
confirmed for the female and working focus groups, indicating a heterogeneity in the
perception of educational opportunities in different segments of the staff.

The scientific contribution of the research consists in empirical clarification of how
employees of an industrial enterprise perceive the educational component of human
capital. The practical conclusion is that there is a need to move from fragmented forms
of education to a more systematic corporate professional development policy, consistent
with production objectives, career promotion mechanisms and principles of transparent
access to educational resources. It is advisable to expand the study through comparisons
between enterprises, validated tools and the inclusion of objective indicators of professional
development of employees in the future.

Summing up all the above, it can be argued that the factor of vocational education
plays a significant role in the perception of human capital’s quality for most employees from
the Karaganda Metallurgical Plant. It is important for the greater part of the labor collective.
It is very important because metallurgical production remains a complex, multidimensional
and responsible process, despite its archaic nature and weak innovativeness in the post-
Soviet realities.

The “men” focus group (which is an important part of the main production staff) needs
fundamental professional education and continuous improvement of skills through ad-
vanced training, since the technology of the production process itself is complex, multi-stage
and requires great responsibility. This thesis is valid both for the process of manufacturing
finished products and in terms of compliance with all necessary safety standards at the
enterprise (which also require a large amount of knowledge).

A large amount of organizational and managerial tasks depends on the administration,
which must be performed in the best possible way to increase manufacturing of a high-
quality steel product within the existing conditions of technological backwardness for this
industry in comparison with similar industries in competing countries. At the same time,
the administration is responsible for the structural divisions, entrusted to its management,
where the quality management of human resources depends on it: from ensuring their
industrial safety and health to maintaining work motivation in a team with complex
industrial specifics within terms of labor relations. It is extremely difficult to perform
all tasks, presented above, without an adequate level of middle or higher professional
education. Therefore, understanding its importance from administrative departments
remains high in terms of formation for personal high-quality human capital by employees.

If we consider the potential for further research of educational factor in the develop-
ment of high-quality human capital of this Kazakhstan’s ferrous metallurgy enterprise,
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it would be useful to analyze the perception of this aspect by focus groups of employees
of various structural divisions. Such an analysis would not only identify the problems
of education in human capital’s formation inside individual workshops or departments.
It would also have the potential to make managerial decisions for costs optimization in
organization of educational process for each individual structural unit. The only thing
which is necessary for this research is to obtain a specialized permit for such research
providing a targeted survey of respondents by questionnaire from the corporate board and
managers of this enterprise.

The presented research also highlights the need to integrate the educational policy of
the enterprise with national strategies for the development of human capital. The prospects
for further research are related to the expansion of the sample, cross-industry comparison
and the use of longitudinal data.

Limitations and Future Directions of Research

This study has several valid limitations. First, it is impossible to conduct an intersec-
toral analysis for the ferrous metallurgy industry of Kazakhstan. The Karaganda Metallur-
gical Plant is the only enterprise in the country with a full production cycle. Comparison
with similar plants and plants in the field of non-ferrous metallurgy is fundamentally
impossible, since many of them have different approaches to the organization of human
capital (and are managed by foreign companies). These enterprises are also smaller, and
they have no critical importance for the labor market in places of deployment, unlike the
Karaganda Metallurgical Plant. The sample is made only within the framework of one
enterprise because of this fact.

The second important limitation is the time limit for conducting the study (which was
only 1 month long). It was held from 15 October to 15 November 2024. This limit was agreed
upon by the authors for two reasons. The first was an oral request from the representatives
of the Personnel Department of the Steel Department to conduct the study in a shorter
time so as not to distract employees from extraneous tasks. Since the Memorandum
of Cooperation between the University of the corresponding author (from which the
sample of respondents was collected) and the enterprise presupposes the principles of
mutual respect, the authors had to agree to these conditions. The second reason for such a
period was established by the authors themselves: the need to maintain the purity of the
data obtained.

A respondent’s opinion is dynamic, not a static category of scientific analysis. It is
subject to change over time, including in the perception of the factors that form human
capital. It is influenced by many factors, the dynamic variability of which is manifested in
the monthly perspective: salary, bonus level, going on vacation, business trip, sending for
sanatorium treatment (rehabilitation at the expense of the company), etc. All these activities
are mainly carried out in production with strict regulations in a monthly context (the next
month after the completion of the main working period). Therefore, the authors decided to
exclude as much as possible the possibility of external factors influencing the opinion of
respondents and conduct a survey only for employees engaged in performing direct work
functions during their working period. If the respondents had been given the opportunity
to complete the survey over a longer period, they might have expressed a desire to replace
their answers, which could have led to data distortion. As authors, it was important for
us to see a genuine opinion at a single moment, not one transformed during a possible
lengthy reflection.

The third important limitation is the unfavorable environment for conducting such a
survey. Employees of metallurgical and other industrial enterprises in Kazakhstan, who are
subject to the authoritarian and sometimes not the most humane attitude of the leadership,
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do not see the point in taking such surveys, because they do not believe that their results will
be accepted as a reason to implement a policy to eliminate objective factors of discontent.
They fear that if they provide answers that contradict the management’s agenda, they
will face negative consequences in the work environment. Moreover, many industrial
enterprises in Kazakhstan do not provide third-party organizations to collect research data
from their enterprises. In its policy, “Qarmet” JSC has decided to reverse such trends from
2024 and work with a focus on the opinion of employees in creating a human-centered
work environment, involving the academic community of local universities in research.
However, inertness in the perception of the past corporate period, when the company was
under the control of another company, makes such surveys potentially risky in the eyes
of metallurgy workers. In some cases, they even believe that taking any kind of opinion
polls is not part of an effective dialogue to improve their rights, but part of the additional
burden of implementing administrative formalities.

The fourth important limitation is the limitation of the total sample and, as a result,
working with extremely small samples when analyzing focus group data. We partially
agree with the fact that there is not enough data from 155 respondents to obtain more
significant practical results. The authors would like to cover at least 300 people with
the desired sample size. However, the main condition for ethical admission to mailing
the questionnaire to respondents by the company’s services was voluntary participation.
Therefore, we could not ask them to influence the expansion of the number of participants
extensively, because in this context, this principle of ethics and norms of cooperation with
the enterprise would be violated. However, it is worth noting once again that, given the
context of the third limitation, the collected data is of significant practical value. The PLS-
SEM analysis methodology, unlike covariance CB-SEM, allows use of very small samples
and presents analytical results on them at statistically significant values. Therefore, the
results of the study can be accepted as significant, but only presentable to a small extent.
It would also be wrong and unethical to send the questionnaire to representatives of
subsidiaries and subsidiary enterprises. For this reason, only the Karaganda Metallurgical
Plant was declared as the location for this research.

The fifth important limitation is the lack of several studies and publications on this
and similar topics in the Kazakhstan’s realities section and for the Central Asian region.
This research gap seriously complicates the work in terms of a possible and adequate
comparison of literature. The authors have difficulties in comparing the literature for
analysis at the level of regional contexts. This is partly the reason for the low presence of
specific specialized literary sources in the work.

This research has prospects for multiplication and expansion for the enterprise in
question, as well as for other (smaller) metallurgical enterprises. This thesis is equivalent
both in terms of methodology not previously used for this industry, and in the format of
a general transformation of the attitude towards an employee in Kazakhstan’s economic
practice in a personality-oriented manner.

The research also does not deeply consider the factors leading to a lack of perception
of the role of education in shaping the quality of human capital. This fact provides the
potential for further research of the identified problem in a deeper format, involving new
researchers in this process.
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OECD Organization for Economic Co-operation and Development

UNESCO  United Nations Educational, Scientific and Cultural Organization
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Appendix A

The list of survey questions for respondents of Karaganda Metallurgical Plant.
I. Block of personal data (4 questions) for potential filtration to focus groups.
1. Specity your gender, please:

(A) male;
(B) female.

2. Specify your age, please:

(A) wup to 20 years old;

(B) from 20 to 30 years old;
(C) from 31 to 40 years old;
(D) from 41 to 50 years old;
(E) from 51 to 60 years old;
(F) from 61 or elder.

3. Please, indicate your full working experience at the Karaganda Metallurgical Plant (for
the period of your entire career):

(A) from 1 working year;
(B) from 1 to 3 working years;
(C) from 3 to 7 working years;
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(D) from 7 to 10 working years;
(E) from 10 to 15 working years;
(F) from 15 working years or higher.

4. Specify your level of education (meaning fully completed education at each educational
level in Republic of Kazakhstan):

(A) full secondary education (school for 11 classes);

(B) secondary special education (vocational college);

(C) secondary special education (high professional college)

(D) higher education (bachelor or specialist);

(E) 2 or more higher education degrees (bachelor or specialist level);
(F) postgraduate education (Master’s degree, PhD degree).

II. Block of questions about job and its specifics for professional activity (2 questions) for
potential filtration to focus groups.

5. What type of employment does your position belong to?

(A) working staff;
(B) administration staff.

6. Please, specify your specific activity block:

(A) the main manufacturing staff (involved in the production of products);

(B) auxiliary working staff (maintenance of buildings, communications, equipment, clean-
ing of the territory and premises);

(C) logistics and transport workers (loading, shipping, transportation);

(D) administrative staff, related to human resource management;

(E) administrative staff of the financial and economic unit (accounting, finance, planning
and economic services, procurement department, investment and consulting issues);

(F) administrative staff related to the sale of products (sales, marketing, advertising,
PR department);

(G) administrative staff of the Legal Service and Control (Legal Department, internal
audit and compliance);

(H) administrative engineering and technical staff;

(I) staff, related to labor safety (safety services);

(J) security staff (employees of checkpoints, employees of the physical departmental
security of the enterprise);

(K) other specifics of the activity not specified in the survey.

III. Block of questions about vocational/higher education and the possibility of its im-
provement in the framework of work (10 questions, but 1-8 obligatory* only, 9-10 are
not obligatory (NO)) for structural modeling, according to Likert-scale Data (from 5 “yes”
to 1 “no”).

1_1. Do you improve your skills in ongoing or temporary basis?* (Obligatory question)

(A) yes (5);
(B) rather yes (4);

(C) TIfind it difficult to answer (3);
(D) rather no (2);

(E) no(1).

1_2. Do you have any opportunities to improve your professional skills at the workplace
by payment from the side of your employer (at universities, colleges, additional courses
and seminars, during internships at other enterprises)?* (Obligatory question)
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(A) yes (5);
(B) rather yes (4);

(C) [Ifind it difficult to answer (3);
(D) rather no (2);

(E) no(1).

1_3. Are you satisfied with the system of professional development/education for the
payment of your employer?* (Obligatory question)

(A) yes (5);
(B) rather yes (4);

(C) TIfind it difficult to answer (3);
(D) rather no (2);

(E) no(1).

1_4. Does the development of your educational competencies contribute to the improve-
ment of other aspects, forming your human capital at the enterprise (career growth,
growth of social guarantees, income, health, a sense of personal fulfillment, etc.)?*
(Obligatory question)

(A) yes (5);
(B) rather yes (4);

(C) Ifind it difficult to answer (3);
(D) rather no (2);

(E) no(1).

1_5. Does education contribute to the professional and personal growth of an employee in
this enterprise (in your opinion)?* (Obligatory question)

(A) yes (5)
(B) rather yes (4);

(C) Ifind it difficult to answer (3);
(D) rather no (2);

(E) no(1).

1_6. Does the company provide you with advanced training courses or professional training
in its educational centers?* (Obligatory question)

(A) yes (5);
(B) rather yes (4);

(C) [Ifind it difficult to answer (3);
(D) rather no (2);

(E) no(1).

1_7. Does the company provide you with internships, based on the functions of your
professional activity, at any other enterprises (at other enterprises of the company’s structure
and outside its structure also)?* (Obligatory question)

(A) yes (5);
(B) rather yes (4);

(C) TIfind it difficult to answer (3);
(D) rather no (2);

(E) no(1).

1_8. Does your company have a program/strategy for developing professional and personal
skills of employees?* (Obligatory question)
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(A)
(B)
©
(D)
(E)

yes (5);

rather yes (4);

I find it difficult to answer (3);
rather no (2);

no (1).

1_9. If there is such a program/strategy, does it meet your expectations of the improving
and developing quality for your professional/personal skills? (Not Obligatory)

(A)
(B)
©
(D)
B

yes (5);
rather yes (4);

I find it difficult to answer (3);
rather no (2);

no (1).

1_10. If there is such a program/strategy, does your company have a single, accessible,
clearly defined and practically implemented mechanism to application for education level
upgrading? (Not Obligatory)

(A)
(B)
©
(D)
E)

yes (5);

rather yes (4);

I find it difficult to answer (3);
rather no (2);

no (1).

Appendix B
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Figure A1. Structural model of human capital’s quality for respondents of “men” gender focus group.
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Figure A2. Structural model of human capital’s quality for respondents of “women” gender
focus group.
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