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EMPLOYMENT OF STEM GRADUATES
IN KAZAKHSTAN: CURRENT SITUATION

Abstract

The paper analyses the current situation in sphere of STEM graduates’ employment in Kazakhstan who obtained
higher and postgraduate education with the STEM profile (science, technology, engineering and mathematics) in
2021. The aim of this study is to model the trajectories of STEM graduates directly after their graduation and assess
the proportions of labor flows in the context of the national labor market of Kazakhstan. For the research, official
statistics from the Bureau of National Statistics on the labor market and universities performance are used. The results
of the analysis show that the majority of STEM graduates in Kazakhstan directly after graduation is employed with
no connection to the STEM profile of activity. At the same time, for the vast majority of those who get a job related
to the STEM profile after graduation, the job is not directly related to the profile of the received education. It has
been found that annual enrollment in the STEM segment of the labor market can potentially affect only less than half
of the graduates of STEM programs at both undergraduate, graduate, and PhD levels. Statistical data in conjunction
with the results of previous qualitative studies made it possible to assess the prerequisites of graduates who focus on
the effective use of acquired skills in the labor market. There are disparities associated with the number of STEM
graduates, their desire to start a career in STEM fields and the employers’ practice of hiring. Further trajectories of
empirical research in STEM training and further employment are suggested, taking into account the limitations of
the data sets.

Key words: STEM graduates, graduate employment, employment, higher education, graduate trajectories.
Introduction

The modern global economy sets special conditions for competition in global markets. In
particular, one of the driving forces of this competition is the availability of productive and highly-
skilled specialists capable to develop industries related to Science, Technology, Engineering and
Mathematics (STEM) fields [1, 2, 3]. STEM graduates are considered major drivers of technological
innovation, having a significant impact on long-term economic growth [3]. Many countries all over
the world over the past decades have paid special attention to the issues connected with the training of
STEM specialists and their subsequent employment [4]. The success of STEM graduates in terms of
consistent integration into production processes in the labor market largely determines the competitive
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potential of the national economy, and also sets incentives for the development of its sectors. This
is largely due to the great number of positive externalities associated with higher education and the
further implementation of acquired skills in the industries [3, 5]. At the same time, these externalities
affect, among other things, the potential for long-term development of the economy by stimulating
innovation in its various sectors [6]. In the context of this study, it is important to understand, what are
the destinations of Kazakhstani STEM graduates after their graduation and how trajectories of their
employment compare with employment patterns for STEM degrees holders.

The relevance of the research is characterized by the unique role of the STEM segment in the
modern highly competitive economy and the need for an empirical assessment of the STEM graduates’
choices on the labor market in Kazakhstan. Object of the research — STEM graduate labor market
in Kazakhstan. Subject of the research — trajectories and features of STEM graduates’ employment
directly after graduation in Kazakhstan. Aim of the research is to model the trajectories and assess
the scale of the STEM graduates’ flows entering the local labor market directly after graduation from
universities in Kazakhstan.

There are three key-issues that are stated in the study:

(1) how many STEM graduates enter the labor market in Kazakhstan in comparison with the total
graduation from all education programs at the bachelor’s, master’s and PhD levels;

(2) what is the proportion of STEM graduates in the total number of annual recruitment at the
local labor market in Kazakhstan;

(3) what career trajectories tend to be chosen STEM graduates directly after the graduation.

The research includes the following set of objectives:

1) to model the trajectories of entry into the labor market of STEM graduates directly after
graduation;

2) Oto evaluate the proportions of employment taking into account the received STEM-specialty;

3) to analyze the prerequisites for the emergence of revealed STEM graduates’ employment
trajectories;

4) to identify key features of STEM graduates’ strategies in the labor market of Kazakhstan.

The results of this study can be used by the Ministry of Science and Higher Education of
the Republic of Kazakhstan and universities to analyze the local labor market and to provide the
development of public policies in terms of admission for STEM higher education programs. So, this
can be identified as the main subject characterizing the practical significance of the study.

The article consists of four parts. The first part describes the materials and methods of the research.
The second part provides a general description with the main provisions of the exploring issues. The
third part contains literature review with description of the key research trends and results in this
sphere. The last part provides the results of the study and the possible challenges and directions for
further discussion.

Materials and methods

The study uses two main research methods. The first one is analysis of statistical data from official
agencies and open sources (Bureau of National statistics, Agency for Strategic planning and reforms
of the Republic of Kazakhstan). The second one is analysis of secondary sources of literature (research
articles, analytical bulletins, reports, etc.).

The article deals with two research questions. In connection with every research question, a set of
data is defined that allows to formulate a detailed answer based on the results of the analysis (Table 1,
p. 351).

To answer the mentioned research questions, two datasets of official statistics have been analyzed —
(1) Statistics of labor and employment and (2) Statistics of education. Using the results of the datasets
analysis, a detailed scheme has been created that clearly demonstrates the proportions of STEM labor
market in Kazakhstan and STEM graduates in 2021 (Figure 2, p. 355).

The figure has two parts. Top part is calculated using data from the first dataset — Statistics of labor
and employment — and focuses on labor market proportions. Data on the presence and movement of
labor force by type of economic activity have been used to build the top part of the figure. In particular,
the scales of the total labor market of Kazakhstan and its STEM segment have been compared. To
determine an economic activity in terms of its connection with the STEM segment, the authors’
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classification has been used. It focuses on the main types of economic activity that corresponded to
the profile of STEM activities and takes into account the content of the labor activity. The set of STEM
labor activities includes 13 types of economic activity in accordance with the methodology of Bureau
of National statistics, including, for instance, engineering and industry, building and construction, IT,
research and development, etc.

Table 1 — Interrelationship of research questions and data sources

Research questions Datasets used in the analysis
What trajectories do STEM 1. Bureau of National statistics — Statistics of education (Distribution
graduates choose directly after of students by specialties);
graduation in Kazakhstan? 2. Bureau of National statistics — Statistics of labor and employment

(Bulletin “On the presence and movement of labor force by type
of economic activity”);

3.[7].
What are the quantitative 1. Bureau of National statistics — Statistics of education (Distribution
characteristics of STEM graduates’ of students by specialties);
flows? 2. Bureau of National statistics — Statistics of labor and employment

(Bulletin “On the presence and movement of labor force by type
of economic activity”).

Note: Compiled by the authors.

Bottom part is calculated using data from the second dataset — Statistics of education data — and
focuses on performance indicators of the universities in the segment of undergraduate and postgraduate
education levels. Data on the distribution of students by specialties, their admission and graduation
have been used to build the bottom part of the figure. To determine the education profile in terms
of its connection with the STEM segment, a similar classification has been used: it includes main
areas of study corresponding to the STEM profile. The set of STEM education programs contains
8 and 6 enlarged areas of study at the undergraduate (bachelor) and postgraduate (master, PhD)
levels, respectively, including, for example, 6B05 Natural sciences, mathematics and statistics, 6B06
Information and communication technologies, 6B07 Engineering, manufacturing and construction
industries, etc.

The results of the calculations allowed us to define the proportions of the figure. According to
these proportions, the labor market is able to update itself through the recruitment of graduates directly
after their graduation. The upper part of the figure has four interconnected levels:

1) KZ STEM Labor Market;

2) Annual Recruitment;

3) Annual Recruitment of Higher education institutions (HEIs) Graduates;

4) Recruitment in accordance with HE program.

The “KZ STEM Labor Market” level demonstrates the overall scale of the STEM segment in the
whole Labor Market of Kazakhstan. The “Annual Recruitment” level shows how many employees
with all education levels were hired in 2021, compared to the KZ STEM Labor Market. The “Annual
Recruitment of HEIs Graduates” level shows how many employees with higher education among
those who graduated in 2021 were accepted in 2021 in comparison with the total annual recruitment.
The “Recruitment in accordance with HE program” level shows how many of the employed workers
with higher education among those who graduated in 2021 were hired in the STEM segment for jobs
that are directly related to the education received at the university.

The lower part of the figure has two interconnected levels:

1) Annual STEM Graduation;

2) Flows of graduates in accordance with the level of education.

The “Annual STEM Graduation” level demonstrates the number of graduates who have obtained
education in areas of study directly related to the STEM segment. The graduates of this block potentially
represent a source of labor for the KZ STEM Labor Market, while the interaction takes place only at
the third and fourth levels of the upper part of the figure (as visually indicated by the dotted line in
the middle of the figure). The “Alumni Streams by Level of Education” level represents the flows of
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graduates who not only form the “Annual STEM Graduation” level, but also go on to study at higher
levels of education (for instance, Master or PhD).

As a result, there is an interaction between two main blocks: KZ STEM Labor Market and
Annual STEM Graduation. Let’s look closer at the trajectories of STEM graduates directly after their
graduation and highlight the quantitative characteristics of STEM graduates’ flows.

Main provisions

The key purpose of the study is to model the trajectories of STEM graduates directly after their
graduation using official statistics from the Bureau of National Statistics on the labor market and
universities performance, as well as relevant secondary sources. Assessing the proportions of labor
flows in the context of the national labor market of Kazakhstan allows to determine the needs and
further possible steps in public higher education policy.

The analysis of KZ STEM labor market’s current condition demonstrates that there is an imbalance
between demand and supply: less than half of STEM graduates are potentially covered by the actual
annual recruitment. Moreover, less than a half of STEM graduates directly after graduation are tend
to get jobs in accordance with their obtained education. The annual recruitment in the STEM segment
of the local labor market actually is only able to cover less than 50% of the STEM graduates from all
education levels, including bachelor’s, master’s, and PhD levels. Thereby, key trajectories of STEM
graduates directly after graduation are non-STEM oriented.

However, other studies with focus on international markets demonstrate that KZ labor market is
close enough to some Western developed countries with one distinctive feature: there is a greater shift
towards the non-STEM segment in terms of the final interests of graduates. The imbalance between
STEM labor market’s demand and STEM graduates’ supply can be strongly connected with the higher
education policy, contradictions between the expectations of graduates and employers, as well as
available alternatives.

The deficiency of the empirical basis due to the lack of empirical data is complicated by technical
and conceptual difficulties associated with defining an appropriate level of STEM graduates, assessing
the skills acquired by students during the education process and expectations from employers at the
moment of hiring, as well as estimation the intercorrelation between supply and demand. Identifying,
analyzing and understanding the proportions and characteristics of supply and demand in the context
of STEM graduates is extremely complicated issue. The complexity of this phenomenon has been the
cornerstone of research by the great number of scholars for decades. To identify the reasons for the
emergence of imbalances between supply and demand in the STEM segment at the country level, it is
necessary to collect relevant data and to do a number of longitudinal studies of the higher education
sector and the labor market.

Literature review

The employment of STEM graduates has been an object for the research in recent years, mainly
in the context of the US labor market [6, 8, 9, 10, 11]. However, studies of the STEM graduates’
integration in the labor market also covered other countries such as the UK [2, 12, 13, 14, 15], Canada
[16, 17], as well as some Asian countries [18, 19], including Kazakhstan [20, 21].

Furthermore, a significant part of research is devoted to issues related to the gender characteristics
of STEM education and choice of a further labor trajectory in the STEM segment [9, 11, 16, 20, 21]. It
was found that in some countries there is no shortage of graduates as a phenomenon: the main problem
is connected with the profile of graduates’ work that could be far away from their obtained specialty or
the lack of opportunities to get highly qualified positions as well as the absence of academic degree [2].

Along with the studies of career trajectories, gender characteristics and personal features,
researchers devoted their papers to such an important issue such as shortage or inconsistency of
graduates’ skills with the requirements and needs of the labor market and particularly employers [4, 7].

Also, there are two significant facts identified by researchers as a result of studying issues related
to STEM graduates:

1) STEM graduates create positive externalities in their segment of the labor market, increasing
the competitiveness of the industry and the growth of wages for all working segments [3];

352



Hayunsiii xxypHan «Bectauk yausepcurera « Typan» Ne 1(97) 2023 1.

2) attracting STEM workers leads to economic growth and improvement in terms of social well-
being in general, and particularly to wage growth due to the increase in productivity, especially among
employees with higher education [5].

These facts additionally emphasize the necessity and relevance of the stated research issues. At
the same time, the vast majority of studies use qualitative methods of analysis [7, 20, 21], while
there are very few works based on quantitative methods of analysis using official statistical data or
special data sets [2, 12, 13]. At the same time, in most studies, the lack and limited capacity of the
data connected with the initial issue were underlined as the primal limitation of research. Thus, the
choice of a quantitative method in the current study is characterized by both the availability of official
statistics and the lack of research papers with an analysis of the situation in STEM Labor Market at
the level of a particular country.

Results and discussion

In today’s highly competitive world, there is a pressing need to prepare highly qualified specialists
with knowledge-intensive specialties at a significant level and assess their prospects for future
employment. The knowledge economy plays an especially important role in society, and the national
system of higher education is intrinsically linked to the structure of the national economy. In recent
decades, universities have become increasingly crucial as drivers of external and internal markets,
adapting to labor market demands and dynamic changes while also considering the requirements
of employers in both public and private sectors. Furthermore, the employment rate of graduates is
a crucial indicator used to evaluate university performance [7]. Therefore, it is essential to analyze
graduate employment in connection with the higher education structure.

To comprehend the situation regarding STEM graduate employment, it is essential to consider the
role of STEM education programs in Kazakhstan’s higher education system. This can be evaluated
by determining the proportion of STEM graduates in total university graduates across all levels of
education, including bachelor’s, master’s, and PhDs (Figure 1).

Graduation from Bachelor's programs

Graduation from Master's programs

Graduation from PhD programs

0% 100%

m STEM w Others

Figure 1 — STEM graduates in the total graduation from all education programs at the bachelor’s,
master’s and PhD levels in Kazakhstan — 2021

Note: Compiled by the authors using data of Bureau of National statistics of Kazakhstan.

It is noteworthy that in 2021, at the bachelor’s and master’s education levels STEM graduates
accounted for just over a quarter of the total graduation of students nationwide — 38,059 among
149,753 at bachelor’s level and 5,405 among 19,457 at master’s level. However, at PhD level, the
situation was different: STEM graduates formed for almost half of the total graduation — 1,182 among
2,503. This fact can be explained by several interpretations:
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1) public policy declares the need for highly qualified specialists in STEM areas and purposefully
promotes persons with master degrees to enroll in PhD programs allocating more state-funded places
for STEM-oriented education programs;

2) historical background in terms of the structure of higher education system, as well as the
legacy of previous periods of development, determine the focus on education programs with STEM
orientation (engineering, natural sciences, etc.).

Taking a closer look at the higher education system in Kazakhstan, it’s apparent that the government
prioritizes STEM fields of study and their relevance to the economy. Accordingly, public resources
are allocated to educate specialists to meet industry needs. However, an important question arises:
How many STEM graduates are actually recruited for jobs in their field of study immediately after
graduation? Additionally, what are the trajectories of STEM graduates across each level of higher
education?

In 2021, the number of employees participated in KZ STEM Labor Market was about 1 million
people, which corresponded to 27% percent of the total KZ Labor Market (Figure 2). During the
year, about 337 thousand new employees were hired, or a third of the average number of employees
participated in KZ STEM Labor Market. Of the 337 thousand employees hired in accordance with the
STEM profile, only 17.4 thousand people or 5% were university graduates who graduated in 2021. Of
the 17.4 thousand people, only 15% were hired for positions corresponded to their received education.

In the same year, the universities of Kazakhstan graduated about 40.5 thousand people in the
education areas corresponding to the STEM segment. The annual number of STEM graduates included
persons, who finished undergraduate or postgraduate education programs and decided not to obtain
a higher degree. The approximate share of graduates who directly after a bachelor’s degree entered a
master’s program was 8% in 2021. Unfortunately, it is not possible to calculate the share of graduates
who entered PhD programs directly after their master’s program due to the limitations of the official
statistics.

Comparing the number of Annual STEM Graduation and Annual Recruitment of HEIs Graduates
(graduates 0f 2021), it becomes noticeable that the annual recruitment of staftf in STEM segment could
potentially cover about 43% of STEM graduates of all levels of education programs. At the same time,
the remaining 57% could either go for a work that was not related to STEM economic activities, or
decided not to enter the labor market at all, taking advantage of a wide range of alternatives, such as,
for example, studying abroad, starting own business, shadow employment, unemployment, etc. It
should be noted that these 43% of graduates, who could potentially be recruited in accordance with
STEM economic activities, in fact may bypass STEM labor market. However, data on graduates who
finished the education programs without relation to the STEM segment, and employed in positions
related to STEM activities are absent in official statistical datasets.

Thus, during the initial consideration of the data characterizing the KZ STEM Labor Market and
Annual STEM Graduation, it becomes clear that the main trajectories of STEM graduates directly
after their graduation in Kazakhstan are weakly associated with an immediate entry into the STEM
labor market. On the contrary, these trajectories are largely characterized by other opportunities, such
as alternative employment or continuing education to improve skills. Quantitative characteristics of
STEM graduates’ flows show a clear shift towards the KZ non-STEM Labor Market.

The research reveals several key findings regarding the interrelation between the annual demand
and supply of KZ STEM labor market in 2021:

1) The output structure of students from KZ universities has significantly shifted towards non-
STEM education programs, although there is a higher tendency to prepare highly educated STEM
specialists at the higher level of education, particularly in PhD programs;

2) Less than half of STEM graduates can potentially be employed through the actual Annual
Recruitment of HEIs Graduates in KZ STEM labor market, indicating an imbalance between demand
and supply even at the stage of entering the labor market right after graduation;

3) The absolute minority of STEM graduates directly after graduation gets jobs that correspond
to the profile of the obtained education;

4) The key trajectories of STEM graduates directly after graduation are non-STEM oriented.
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The key-findings generally correlate quite well with the results of previous studies conducted,
for example, in the UK and the USA [2, 3, 13]. However, it should be noted that the case of the labor
market in Kazakhstan shows a more noticeable shift towards the non-STEM segment in the context
of the final interests of graduates. Despite the fact that the methodology of the current study, based
on official statistics, does not fully allow to trace the trajectories of STEM graduates, due to existing
limitations, the results of the study by Francesco et al. (2020) can shed some light on the underlying
premises of the observed phenomenon [7].

Graduates of universities in Kazakhstan in their last years of study generally have a rather weak
assessment of the prospects for working in accordance with their specialty: obtaining a diploma comes
to the fore, as well as further improving professional skills both in the context of vocational and
postgraduate types of education [7]. KZ STEM labor market data show that the real recruitment of
graduates to work in the STEM segment by organizations covers significantly fewer graduates with
the relevant education.

Results of the university graduates’ surveys in Kazakhstan underline the likely trajectories of
further employment or professional development, which can be predominantly focused around:

(1) gaining work experience outside the STEM segment;

(2) continuing education at another university or abroad;

(3) starting own business.

Why is gaining work experience outside the STEM segment almost a top priority for graduates?
The answer may also be found in the results of sociological surveys conducted among enterprises that
hire graduates directly from universities in Kazakhstan. Among the main shortcomings mentioned
in 2020, a significant lack of practical experience and the highly theoretical nature of knowledge
were highlighted, which, in the context of complex STEM specialties, play a critical role. With rare
exceptions, graduates are unable to demonstrate to employers the necessary competencies to secure
desirable highly-qualified positions.

As a result, there is an imbalance between the demand and supply of the STEM labor market
in Kazakhstan, which could be attributed to several reasons. Firstly, the education system plays a
significant role. The quality of STEM education in Kazakhstani universities may not meet the industry
demands, given the high rate of its development. Consequently, universities may not be able to prepare
graduates with appropriate skills, knowledge, and expertise that are required by STEM organizations,
leading to a gap between what is taught in the classroom and what is needed in the workplace.
Furthermore, due to the rapid growth of industries such as engineering, IT and biotech, the demand for
STEM workers may be increasing faster than the education system can produce qualified graduates.
This tends to create a talent shortage, particularly in specialized fields.

Secondly, there is an influence of brain drain processes. A noticeable number of highly skilled
STEM graduates tend to leave the country to pursue opportunities and gain additional skills abroad.
This can lead to a shortage of highly skilled workers in the domestic market, which can contribute
to a demand-supply imbalance. One of the most noticeable reasons for brain drain in Kazakhstan is
the lack of a wide range of opportunities for highly skilled and educated workers in comparison to
developed countries. Furthermore, the labor market may not be able to absorb all of the graduates due
to fundamental reasons, which can result in underemployment or unemployment. Additionally, wages
for skilled workers may not be competitive with those offered in other countries that are leaders in
STEM industries, making it more attractive for graduates to seek better opportunities elsewhere.

Thirdly, there are current demographic trends to consider. The population of Kazakhstan is
relatively young, and there is a large cohort of young people entering the workforce. However, there
may not be enough job openings to meet the demand, particularly in connection with a certain set
of skills. This can lead to a situation where many STEM graduates are underemployed or choose to
work in non-STEM fields to obtain desirable working conditions. Furthermore, demographic trends
may contribute to gender factors that create an imbalance in STEM fields in Kazakhstan, with fewer
women than men pursuing careers in these fields. This can limit the supply of skilled workers in the
industry and also contribute to a lack of diversity in the workplace. Addressing this issue may require
targeted efforts to encourage more women to pursue STEM fields, such as mentorship programs,
scholarships, and other initiatives.

Fourthly, the lack of incentives. There may not be enough incentives for students to pursue STEM
fields in Kazakhstan. For instance, students may be discouraged by the difficulty of the coursework,
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or they may not identify enough job opportunities in the field. Particularly, the perception of STEM
fields in Kazakhstan could differ from the positive one, with some students and parents identifying
these fields as difficult, uninteresting, or not potentially profitable or promising. This can discourage
students as from pursuing STEM fields, as from continuing the career in the STEM trajectory and
set additional limit for the supply of qualified graduates. Efforts to change the perception of STEM
fields and to highlight the importance of these fields for the development of the country can change
the situation. For example, improving incentives such as scholarships, internships, and job prospects,
particularly in close cooperation with leading employers, is able to encourage more students to pursue
STEM fields and get demanded skills at the appropriate level.

Overall, there is a set of factors that become contributing to the imbalance between STEM labor
market demand and STEM graduates’ supply in Kazakhstan. Addressing this issue will require a
collaborative effort between the government, the education system, the industry, and other stakeholders
to improve the quality of STEM education, create more job opportunities, and address other barriers
to entry for students and workers in these fields. Primarily there need an additional attention to the
peculiarities of the higher education process, discrepancies in the expectations of graduates and
employers, as well as the availability of alternatives, such as working outside the STEM segment
or abroad, changing profile of education or improvement of professional qualities in positions that
require a lower level of qualifications from applicants. However, in the context of this study, it is not
possible to assess in detail how many of STEM graduates choose one or another path directly after
graduation, as well as during further career. So, wide use of qualitative methods for researching issues
related to the strategies of STEM graduates in the labor market of Kazakhstan can provide a detailed
answer to the issues mentioned in this research.

It should be noted that in order to build a higher education system that meets the requirements and
demands of both the labor market and the national economy, active interaction between educational
institutions, the government, and employers represented by the industrial private sector is obligatory.
This can be achieved through the creation of integrated research and educational centers with the
involvement of business and production representatives to build up a relevant education process. In
order to get a timely response from the higher education system in terms of the labor market’s demands,
a detailed understanding of the situation is necessary. However, there are not many fundamental studies
of this research issue in the context of Kazakhstan. Due to the lack of data, many points that help us
understand the whole picture regarding the employment of STEM graduates still remain unclear.

For further analysis, it is crucial to initiate the longitudinal project for data-collection, including
interviews with students and subsequently — STEM graduates over several years. The availability of
such data would make it possible to precisely identify the number of graduates working in accordance
with their education program directly after graduation. Additionally, the key opportunity to establish
and analyze their career trajectories would be available. Moreover, it will be useful to study and then
adjust the mechanisms of public policy to attract and retain STEM graduates in the relevant sectors of
the national economy.

Thus, the key relevant vectors for further research can be proposed in accordance with the
following list:

1. identifying the trajectories and assessing the scale of STEM graduates entering the local labor
market directly after graduation from universities in Kazakhstan, using a more detailed dataset;

2. studying the STEM students’ profile, including factors that influence the choice of education
program, problems that students face during the education process, and career expectations;

3. investigating institutional shortcomings in terms of preparing specialists in accordance with
the STEM profile. Special attention should be paid to the skills that students actually acquire and have
the potential to acquire after graduation, as well as the development of the material and technical base
necessary for proper training;

4. analyzing the structure and needs of the labor market in Kazakhstan, taking into account a
wide spectrum of sectors;

5. studying the integration practices of universities, research institutes, and private sector
organizations in the sphere of training specialists with the STEM profile.

At present, a variety of reforms are underway in Kazakhstan, alongside numerous programs
and projects that aim to develop significant areas of economic and social activity. Some initiatives
have already achieved notable results, while others require additional time to reach their objectives.
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Researchers and experts are paying additional attention to possible risks associated with the local
perception of labor, a lack of employees in certain industries, opportunistic behavior of actors during
interactions, a low level of responsibility and professionalism, and the complicated innovation process
and stimulation of entrepreneurship.

However, comparing the situation between vocational and higher education levels is tricky. Official
statistics show that the unemployment rate among graduates with secondary vocational education is
lower in Kazakhstan than among graduates with higher education. This can be explained by analyzing
the initial expectations of these two groups of graduates. Those holding higher education diplomas
often demand better conditions, such as higher wages, social insurance, career prospects, and better
working environments. Consequently, it may be less complicated and cheaper for employers to hire
candidates with some working experience rather than recent graduates who have not yet had practical
confirmation of their education and skills. In this case, graduates of colleges may have better chances
of finding a job. It should be noted that the public policy of the Republic of Kazakhstan has focused on
creating an optimal structure in terms of the number of education programs and their spectrum at the
levels of higher and secondary vocational education. Despite the imbalance between STEM and other
non-STEM programs, the positive tendency in this field is confirmed by the case of PhD education
level.

By conducting the studies mentioned, researchers and other interested parties, including
employees, public authorities, universities, and representatives from the commercial sector, can obtain
the necessary answers to several controversial questions that still exist. This research can fill the gaps
in knowledge about the structure and function of the STEM education system, which trains specialists
for the labor market. With a holistic view of how the STEM segment of the higher education system
is organized, researchers can understand the skills students gain during courses and the extent to
which these skills meet the real demands and needs of the labor market and employers’ expectations.
It is also important to understand the profile of people who choose to pursue STEM careers and
their personal characteristics. By gaining a detailed understanding of these issues, it would be easier
for the government and universities to implement an optimal policy for regulating and stimulating
development in the STEM segment.

Conclusion

The current situation in terms of the interrelation between the STEM labor market’s demand and
STEM graduates’ supply in Kazakhstan has been analyzed. Using official statistics, the trajectories
of STEM graduates directly after their graduation have been designated. Proportions of STEM labor
flows in the context of the national labor market of Kazakhstan have been assessed by comparing
two official datasets. There are several key results of the research revealing the interrelation between
annual KZ STEM labor market demand and KZ STEM graduates’ supply in 2021. It has been found
that the structure of student output from KZ universities is significantly shifted towards non-STEM
education programs. However, in the case of PhD programs, there are twice as many graduates in
total output compared with bachelor’s and master’s levels. Also, less than half of STEM graduates
are potentially covered by the actual Annual Recruitment of HEIs Graduates in KZ STEM labor
market, so there is an imbalance between demand and supply even at the stage of entering the labor
market right after graduation. At the same time, the absolute minority of STEM graduates directly
after graduation gets jobs that correspond to the profile of the obtained education. It has been revealed
that the annual recruitment into the STEM segment of the labor market can potentially cover only less
than half of the STEM graduates from all education levels (bachelor, master, and PhD). Moreover,
the key trajectories of STEM graduates directly after graduation are non-STEM oriented. Previous
research analysis shows that current findings in the context of the KZ labor market are quite close to
the situation in some Western developed countries. However, the case of Kazakhstan demonstrates a
more noticeable shift towards the non-STEM segment in the context of the final interests of graduates.
It is noted that the revealed imbalance between STEM labor market demand and STEM graduates’
supply can be caused by the features of the higher education process, discrepancies in the expectations
of graduates and employers, as well as the availability of alternatives. To find the right answers in
terms of public higher education policy development, it is important to conduct further studies with a
focus on qualitative methods of analysis to understand the strategies of STEM graduates in the labor
market of Kazakhstan more precisely.
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KA3BAKCTAHJA STEM TYJIEKTEPIH )KYMbBICKA
OPHAJIACTBIPY: KA3IPI'T X KATJJAU

Anjarna

Kymeicra 2021 xeinFsl sxarnait 6ofisiama STEM cerMeHTiHiH (FBUTBIM, TEXHOIOTHSA, HHKCHEPHUS KOHE MaTe-
MarTuka) Oeinaepi OOMBIHIIA KOFaphI JKOHE KOFAphl OKY OpPHBIHAH KEeWiHT1 O11iM Oepy OargapiaManapblH UTEpPreH
Kazakcran jorapbl OKy OpPBIHJApBIHBIH TYJIEKTEPIH JKYMBICKA OpHAJACThIPy cajlachlHAa OaiKajraH arbIMJIaFbl
JKaFJaiira tanmay Jkacanmaabl. by seprreymin Makcatel — STEM Oarmapinamanapbl TYJICKTEPIHIH KOFaphl OKY
OpHBIH asiKTaFaHHAH KEHIHT1 TPAGKTOPHSCHIH MOJIEIIbICY JKoHe Ka3akcTaHHBIH YITTHIK €HOCK HApbIFBI TYPFBICHIH/IA
KaJpiap aFbIHBIHBIH ayKbIMBIH Oaraiay. OChbl MaKaTaHBIH MaKCcaTTaphl YIIIH ¥ JITTHIK CTaTHCTHKA OFOPOCHIHBIH €HOCK
HAaPBIFBI J)KOHE JKOFaphl OKY OPHBI KBI3METiHIH HOTIDKENEpi J)KOHIHIETI PECMH CTAaTHCTHKANBIK AEPEKTepi, COHmai-aK
TYJIGKTEP/IiH MaHCAObIH OacTap aJbIHIAFbl WHTETPAIMACHIHBIH JKEKEJIeTeH acleKTiIepiH CUMATTaWThIH KOChIMIIA
onebuer ke3nepl maimananbuianel. Tammay noTokenepi Kasakcranmarbi STEM TynekrepiHiH 0achiM KOMIIIIIIT
JKOFapbl OKY OpHBIH asikTaraHHaH keiliH STEM OeliiHiHe KaThIChI KOK JKepJiepe )KYMBICKa OpHAJIACKaHBIH KOPCETTI.
ConbIMeH Kartap, oKynsl OiTiprenHeH kediin STEM OeliiHiHe OailTaHBICTHI )KYMBICKA OpHAJIacaThIHAAPIBIH 0achiM
KOIIILTITiHIH )KYMBICHI aJTFaH OUTIMiHIH OcifiHiHe Tikenel OairaHbIcThl OonMaraH. EHOCK HaphIFpIHIA OaKalaBpHaT
JeHIHMeT1, CON CHSKTHI MarucTparypa skoHe PhD nenreitnepinneri STEM 6armapinamacs! TyJIeKTEpiHiH KapTHICHIHAH
a3bl FaHa ’KbUT caiibiHFBI STEM cerMenTine )KyMBICKa aJIbIHATBIHBI aHBIKTAN Bl CTaTHCTHKABIK ISPEKTEPIi AT IBIHFbI
carasibl 3epTTEYJICPIiH HOTHXKEICpIMEH Oipre nmaiganany eHOCK HapbIFbIH/IA aJFaH AafIbUIapbIH THIMII HaijaiaHyFa
OarbITTANFaH TYJICKTEp/iH aNFbIIapTTapblH Oaranayra MyMKiHIIK Oepai. STEM TynekrtepiHiH caHbIHA, ONapblH
STEM cananapsinia MaHcanThl OacTayFa J€T€H YMTBHUIBICHIHA JKOHE JKYMbIC OepyLIiiepiiH Kanjay ToxipudeciHe
OaiiaHBICTHI alfBIpMAIIBUIBIKTAP OalKanagsl. JlepexTep >KUBIHTHIFBIHAAFEI MIEKTeyaepi eckepe oTbipsin, STEM-
MaMaHIapIbl Jaspiay JKOHE ONapIIbl O1aH dpi )KYMBICKA OPHAIACTHIPY CANAaChIHIAFBl SMINPUKANIBIK 3ePTTEYICPIiH
TPACKTOPHUSIIAPHI YCHIHBIIAIBL.

Tipek ce3gep: STEM Tynekrepi, TYJeKTep/i >KYMBICKA OpHAJACTBIPY, JKYMBICIIEH KaMTY, JKOFapbl Oulim,
TYJCKTEPAIH TPAeKTOPHUSIIAPEL.
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TPYIOYCTPOMCTBO BBIITYCKHUKOB STEM
B KABAXCTAHE: TEKYIIASA CUTYALUA

AHHOTALUA
B pabore ananmusupyercsi Tekyas cutyaiys, HaOmonaemast B chepe TpyIOyCTPONUCTBA BBITYCKHHKOB BY30B
Kazaxcrana, ocBOMBIINX 00pa3oBaTesbHbIC MPOrPaMMBbl BBICIIETO U MOCIEBY30BCKOTO 00pa3oBaHMsI 10 MPO(UIsIM
STEM-cermenTa (Hayka, TEXHOJIOIHH, HH)KCHEPUSI 1 MareMaTHka) 1o cocrosiuuio Ha 2021 rox. Llens nanHoro mc-
CJICIOBAaHMS — CMOJIEIMPOBATh TPACKTOPUH BHITYCKHHKOB STEM-nporpaMM HEmOCpPEICTBEHHO MOCIE OKOHYAHUS
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By3a U OLIEHUTH MacIITaObl KaJJpOBBIX OTOKOB B KOHTEKCTE HAIIMOHAIBLHOTO phiHKA Tpyaa Kasaxcrana. J{ins neneit
CTaThU UCIOIB3YIOTCS OQHUIUATBHBIC CTATHCTUYCCKHE NaHHbIe BIopo HaIlMOHATBHON CTAaTUCTHKH IO PBIHKY Tpyda
U pe3yJIbTaraM JESITEIbHOCTH By30B, a TAK)KE BTOPUYHBIE UCTOUHUKH JIUTEPATYPbI, XapaKTEPU3YIOIIHUE OTIEIIbHbIE
ACTICKTHl MHTETPAIMK BBITyCKHUKOB B Hadaje Kaphephbl. Pe3ynpraTsl aHalW3a MPOJEMOHCTPHUPOBAIH, YTO OOIB-
umHCTBO STEM-BhImyckHIKOB B Ka3axcTraHe 0 OKOHUAHHH By3a TPYHAOYCTPAaUBAIOTCA HAa MECTa, HE CBA3AHHBIE CO
STEM-npoduiem. [Ipu 3ToM y MOAABIISFOIIETO OOJBIINHCTBA TEX, KTO MOCIC By3a YCTPAUBACTCS HA MO3UIIUHU, CBSI-
3anHbIe c0 STEM-npoduiem, pabora HanpsMYIO HE CBsi3aHa ¢ MPO(UIIEM ITOJIyYCHHOTO 00pa30BaHUs. YCTaHOBIICHO,
410 exxeroqHbiii Habop B STEM-cerMeHT phIHKA Tpy/ia MOTECHIMAIHFHO MOXKET 3aTparuBarh JIHIITh MEHEE ITOJIOBHHEI
BeITycKHUKOB STEM-mporpamm kak ypoBHs OakaixaBpuara, Tak U ypoBHe# maructparypsl u PhD. Mcmons3oBanue
CTaTUCTUYECKUX JIaHHBIX B CBSI3KE C pE3yJbTaTaMU NPEAbIAYLINX Kau€CTBEHHBIX UCCIIEI0BAHUMN MIO3BOIMIIO OLEHUTh
MIPE/NOCHIIKH BBITYCKHUKOB, (pOKyCHpYIOuXcst Ha 3 (HEKTHBHOM UCTIOIb30BAHUH MOTYUYSHHBIX HABBIKOB Ha PhIHKE
Tpyaa. OTMeuaeTcst HaTMuue AUCIPONOPLIUH, CBI3aHHBIX ¢ YHUCICHHOCTHIO BRITyCKHUKOB STEM, uX cTpeMieHnem
HauyMHATh Kapbepy B chepax STEM u npaktukoit HaiiMa paboromareneii. [IpeanararoTcs aabHEUNINE TPACKTOPUHI
AMIIUPUYCSCKUX UCcienoBaHuil B chepe moarotoBku STEM-crienuamiucToB U UX JadbHEHIIET0 TPYIOYCTPOHCTBA C
Y4eTOM MMEIOIIIXCS OTPAaHNICHUH B HA0Opax JaHHBIX.

KuaroueBbie ciaoBa: BeimyckHUKH STEM, TpyIOyCTpOHCTBO BEITYCKHUKOB, 3aHATOCTH, BBICIIEE 00Opa3oBaHUE,
TPAEKTOPUH BBIITyCKHUKOB.

361



