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ABSTRACT
Today, digital transformation has a significant impact on the labor market, changing the employment struc-
ture and forming new requirements for the qualifications of employees. The purpose of the study is to ana-
lyze the impact of digital literacy on the employment status of the population of the Republic of Kazakhstan 
in the context of rapid technological changes and the consequences of the COVID-19 pandemic. Research 
methods include correlation analysis to identify the relationship between the level of digital literacy and 
employment structure, as well as a comparative method to assess the dynamics of changes in the labor 
market. The empirical base of the study is based on statistical data for 2010-2022 collected from official 
statistical collections of Kazakhstan and reports of the International Labor Organization (ILO). The results of 
the study show that an increase in the level of digital literacy leads to a decrease in the proportion of em-
ployees and the self-employed, which is associated with automation, the development of digital platforms 
and changing forms of employment.   Correlation analysis revealed a significant negative relationship be-
tween the level of digital literacy and the proportion of employees (r = -0.75), as well as a strong positive re-
lationship with the number of pensioners (r = 0.75) and dependents (r = 0.94). The results obtained confirm 
the trend towards the transition to remote forms of work and the use of digital technologies in everyday 
life. Future research may focus on developing strategies to increase digital literacy among the population 
for balanced labor market development and reduce the digital divide, especially in rural areas.

KEYWORDS: Digital Literacy, Digital Economy, Employment, Employment Strategy, Labor Market, Techno-
logical Breakthrough, Flexible Forms of Work

CONFLICT OF INTEREST: the author declares no conflict of interest.

FINANCIAL SUPPORT: this research has been funded by grant No. AP23488981.

Article history:
Received 10 November 2024
Accepted 18 March 2025
Published 30 March 2025
____________________
* Corresponding author: Gyiazov A.T.  – Doc. Sc. (Econ.), Professor, Batken State University, 21 I. Zhussupov Str.,
Batken, Kyrgyzstan, email: aziret-81@mail.ru

mailto:aziret-81@mail.ru
1
Штамп

https://crossmark.crossref.org/dialog/?doi=10.51176/1997-9967-2025-1-6-18&domain=pdf&date_stamp=2025-03-30


7Экономика: стратегия и практика. Т. 20, № 1, 2025 /Economy: strategy and practice. Vol. 20. No 1, 2025

ИННОВАЦИИ И ЦИФРОВАЯ ЭКОНОМИКА

Влияние цифровой грамотности на структуру занятости 
Казахстана в контексте технологических изменений

Гыязов А.Т.а*

аБаткенский государственный университет, ул. И. Жусупова 21, Баткен, Кыргызстан

Для цитирования: Гыязов А.Т.  (2025). Влияние цифровой грамотности на структуру занятости Казахстана 
в контексте технологических изменений. Экономика: стратегия и практика, 20(1), 6-18, https://doi.
org/10.51176/1997-9967-2025-1-6-18

АННОТАЦИЯ
Сегодня цифровая трансформация оказывает значительное влияние на рынок труда, изменяя 
структуру занятости и формируя новые требования к квалификации работников. Цель исследования 
провести анализ влияния цифровой грамотности на статус занятости населения Республики 
Казахстан в условиях быстрых технологических изменений и последствий пандемии COVID-19. 
Методы исследования включают корреляционный анализ для выявления взаимосвязи между 
уровнем цифровой грамотности и структурой занятости, а также сравнительный метод для оценки 
динамики изменений на рынке труда. Эмпирическая база исследования основана на статистических 
данных за 2010–2022 гг., собранных из официальных статистических сборников Казахстана и 
отчетов Международной организации труда (МОТ). Результаты исследования показывают, что 
повышение уровня цифровой грамотности приводит к снижению доли наемных работников и 
самозанятых, что связано с автоматизацией, развитием цифровых платформ и изменением форм 
занятости.   Корреляционный анализ выявил значительную отрицательную связь между уровнем 
цифровой грамотности и долей наемных работников (r = -0,75), а также сильную положительную 
связь с числом пенсионеров (r = 0,75) и иждивенцев (r = 0,94). Полученные результаты подтверждает 
тенденцию к переходу на дистанционные формы работы и использования цифровых технологий 
в повседневной жизни. Будущие исследования могут быть направлены на разработку стратегий 
повышения цифровой грамотности среди населения для сбалансированного развития рынка труда 
и сокращения цифрового разрыва, особенно в сельских районах.
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INTRODUCTION

The aim is to measure the impact of digital 
literacy on the employment status of the population 
of Kazakhstan. The labor market is a key element 
that affects citizens’ economic development and 
social well-being. In technological breakthrough 
times, the indicator of the population’s digital 
literacy plays an important role. Digital literacy 
has different indications for different ages and 
employment of the population. Over the centuries, 
technological, social, and political changes have 
shaped the economy and ways of earning money, 
influencing the structure and functioning of the 
labor market (Ferilli et al., 2024). 

Today, technological breakthroughs and 
political situations dictate their own rules to the 
world.  As demand and technology needs developed 
systematically, but with the advent of the pandemic, 
the development of technological processes 
increased, new innovative technologies appeared, 
and personnel management and workflow were also 
transformed into a different format. Digitalization 
has helped mitigate the negative effects of the 
pandemic (Uctu et al., 2024a). Employees with 
intellectual workloads or office managers have 
switched to remote, online work. The issues of safety, 
productivity, and the possibility of outsourcing 
remote work are noted: when you do not spend time 
on the road and are not in a specific building, there 
are fewer risks in the workplace, and the use of new 
technologies increases productivity (Nazarova et al., 
2024). 

At the beginning of the COVID-19 pandemic, 
this gap among urban residents increased in regions 
with high levels of financial and technological 
illiteracy, especially in rural districts (Wang et al., 
2024). The COVID-19 pandemic has significantly 
impacted the global labor market, particularly in 
developing countries. In 2020, according to the 
International Labor Organization (ILO), 114 million 
fewer jobs were recorded compared to 2019.

Between the differences between developed and 
developing countries, it is necessary to consider the 
differences in the level of training and infrastructure 
(Ren et al., 2023). There is a significant gap in fi-
nancial literacy between developed and developing 
countries, making it difficult to access financial re-
sources and innovation (Sarabdeen & Alofaysan, 
2023). There are fewer barriers to adapting inno-
vations in developed countries than in developing 
countries. The modern industrial revolution is char-
acterized by digitalization, network technologies, 
and intelligent systems, where artificial intelligence 
(AI) is driving progress (Komp-Leukkunen, 2024).

As the largest developing country with the 
most significant labor force, China faces serious 
employment problems, especially among the rural 
population, which accounts for 491 million people, 
or more than 35% of the country’s total population. 
Over the past 40 years, excess rural labor has shifted 
from low-productivity agriculture to urban non-ag-
ricultural industries, underscoring the importance 
of addressing rural employment issues (Nguyen et 
al., 2024)crowdfunding, and AI literacy. For exam-
ple, small businesses like batik firms face challeng-
es such as limited access to finance and low levels 
of financial literacy, making it difficult for them to 
grow and develop. Small and medium-sized firms 
may have these barriers (Lin et al., 2023).

Thus, modern digital transformation signifi-
cantly impacts the labor market, changing the em-
ployment structure and forming new requirements 
for the qualifications of employees. Technological 
changes contribute to the transition to flexible forms 
of employment, process automation, and digital en-
trepreneurship. Digital literacy plays a particular-
ly significant role in the context of the COVID-19 
pandemic, which has accelerated the introduction 
of remote work and digital tools into professional 
activities. The purpose of the study is to analyze the 
impact of digital literacy on the employment status 
of the population of Kazakhstan in the context of 
rapid technological changes and the consequences 
of the COVID-19 pandemic. 

LITERATURE REVIEW

The study of the impact of digital literacy on 
the labor market is widely represented in the scien-
tific literature. Research confirms that digitalization 
generates both new employment opportunities and 
serious challenges related to automation, the digital 
divide, and changes in traditional forms of employ-
ment. They cover practices such as the verification, 
exchange, and standardization of data, as well as the 
training, repair, and control of laboratory robots (Be-
gen & Atasoy, 2024). Therefore, it is important to 
rethink educational programs and skills for success-
ful work in a rapidly changing economy, using new 
technologies and artificial intelligence (Nicol et al., 
2022). In a rapidly changing labor market, knowl-
edge and practical experience working with new 
technologies are becoming critical for a successful 
career, and digital literacy is an important factor that 
can improve graduate employment (Awodele et al., 
2024).  

Differences in education (general or profes-
sional) affect graduates’ quality of employment and 
income. This is especially relevant in developing 
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countries, where educational systems often face 
problems of quality and accessibility (Beissenova et 
al., 2013). In a rapidly changing labor market and 
the growth of digital technologies, online learning is 
becoming a key tool for increasing employee com-
petitiveness (Andabayeva et al., 2024).

The development of technologies such as 
telepresence and robotics allows workers to perform 
their duties from remote locations. AI represents the 
sixth wave of technological change, significantly 
affecting various industries and economic models 
(Kemper & Renold, 2024). AI highlights how new 
technologies can displace outdated methods and 

business models. These technologies increase pro-
ductivity and change employment patterns, creating 
new opportunities and challenges for the workforce. 

Despite the substitution of some professions, 
the introduction of new technologies also leads to 
the creation of new jobs, especially in high-tech in-
dustries such as software development, data man-
agement, and research of new technologies in en-
gineering and mathematics (Ferilli et al., 2024; 
Komp-Leukkunen, 2024; Al-shami et al., 2024; 
Ribeiro et al., 2023). These positive changes illus-
trate how technological advancements transform 
employment and economic growth (see Figure 1).

 

Creation of new 
jobs (13 times):

Flexibility and 
remote work (12 

times):

Improving the 
quality of work (10

times):

Skills development and 
professional development 

(10 times):

Access to training 
and development (9 

times):

Improved access to the 
labor market (5 times):

Figure 1. Positive consequences of the technological process

New forms of employment, such as freelanc-
ing and remote work, provide workers with great-
er flexibility in managing their time and work 
conditions, which can improve work-life balance 
(Komp-Leukkunen, 2024). Automating routine 
tasks frees workers to perform more complex and 
creative tasks, improving the quality of work and 
employee satisfaction (Komp-Leukkunen, 2024). 
Strategic technology adoption can improve the 
quality of work, increase productivity, and create 
new opportunities for the workforce (Jahan & Zhou, 
2023). Introducing new technologies creates a de-
mand for training and development, contributing to 
employees’ professional development and adapta-
tion to the changing demands of the labor market 
(Komp-Leukkunen, 2024).

As digital transformation reshapes employ-
ment, it also influences the education sector by ex-

panding opportunities for professional growth and 
skill development. Technology opens up new oppor-
tunities for online learning and development, which 
allows young professionals to access educational 
resources and programs necessary for their profes-
sional growth, improving the overall level of quali-
fications in the industry (Dabić et al., 2023; Kemper 
& Renold, 2024). New technologies such as online 
learning provide educational and professional skills 
opportunities for a broader range of people, includ-
ing those who face constraints due to work, family 
responsibilities, or geographical location (Awodele 
et al., 2024; Donald et al., 2023)known as Railway 
4.0, that is revolutionizing operations, infrastructure, 
and transportation systems. However, developing 
countries face challenges in keeping pace with 
these technological advancements. With limited 
research on Railway 4.0 adoption in developing 
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countries, this study was motivated to investigate 
the awareness, readiness, and challenges faced 
by railway professionals towards implementing 
Railway 4.0 technologies. The aim was to assess 
the level of awareness and preparedness and 
identify the key challenges influencing Railway 
4.0 adoption in Nigeria’s railway construction 
industry. A questionnaire survey (was distributed 
to professionals in the railway construction sector 
to gather their perspectives on awareness of, 
preparation for, and challenges associated with 
the use of Railway 4.0 technologies. The results 
revealed that awareness of Railway 4.0 technologies 
was moderate, while readiness was low among the 
professionals. Using exploratory factor analysis, 
10 underlying challenge constructs were identified 
including lack of technical know-how, resistance to 
change, infrastructure limitations, and uncertainty 
about benefits, amongst others. Partial Least Square 
Structural Equation Modelling (PLS-SEM).

Beyond transforming traditional jobs, tech-
nology also changes recruitment processes, mak-
ing hiring more inclusive and global. Technology 
allows organizations to conduct virtual events and 
recruitment campaigns, which makes it possible to 

attract candidates from different regions and coun-
tries, increasing the pool of potential employees. In-
troducing AI can lead to new professions and roles, 
such as query engineers, which opens up new career 
paths for specialists (Andabayeva et al., 2024). Dig-
italization opens access to global markets, allowing 
companies to expand their business opportunities 
and create new jobs. Digital financial inclusion im-
proves access to financial services for rural residents 
and small and medium-sized enterprises (SMEs), 
making it easier for them to obtain loans and other 
financial resources  (Nazarova et al., 2024).

Among all jobs, the increase in unemployment 
and job cuts are mentioned the most numerous times 
(15 times). Automation and the introduction of ar-
tificial intelligence replace routine and low-skilled 
jobs, especially in traditional sectors, which leads to 
mass layoffs. This phenomenon is called technolog-
ical unemployment (Bekzhanova et al., 2023; Ren 
et al., 2023). There is concern that automation and 
AI, including ChatGPT, could lead to job cuts for 
programmers, especially those who perform routine 
tasks.

Figure 2 describes the negative consequences 
of the technological process.

 

Increase in 
unemployment and 

reduction of jobs (15 
times)

Inequality in access to 
technology (13 times)

Psychological 
pressure/stress (12 

times)

The need for 
retraining (11 

times)

Increase in economic 
inequality (10 times):

Problems with 
adapting to 

technology (9 
times)

Social inequality and 
tension (8 times)

Decrease in the 
quality of jobs (8 

times)

Figure 2. Negative consequences of the technological process
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Inequality in access to technology is second 
(mentioned 13 times). Not all workers have equal 
access to new technologies and training, which can 
exacerbate existing social and economic inequali-
ties. This is especially true for low-income people 
in remote or rural areas, who may face restrictions 
in access to digital resources and education (Nguyen 
et al., 2024; Uctu et al., 2024)crowdfunding, and AI 
literacy. 

Psychological pressure and stress are men-
tioned 12 times. Rapid changes in work processes, 
the need for constant retraining and adaptation, in-
creased productivity requirements, and the contin-
uous use of technology for monitoring are causing 
stress and burnout among employees (Kemper & 
Renold, 2024; Ribeiro et al., 2023). Some employ-
ees reported feeling helpless during the transition 
to an online work format. Job cuts and the need to 
adapt to new conditions can lead to stress, anxiety, 
and other psychological problems, negatively af-
fecting overall well-being (Bekzhanova et al., 2023; 
Ren et al., 2023).

The need for retraining (mentioned 11 times). 
Employees whose skills have become outdated due 
to the introduction of new technologies may face 
difficulties finding a job, which requires additional 
efforts to retrain and train (Bekzhanova et al., 2023; 
Kurt, 2019). Increasing economic inequality (men-
tioned 10 times): The technologization of the econ-
omy contributes to higher wages for highly skilled 
professionals, while low-skilled workers face fall-
ing incomes (Ferilli et al., 2024; Ren et al., 2023). 
Furthermore, problems with adapting to technology 
(mentioned 9 times). Not all employees were ready 
for a rapid transition to new technologies, which 
led to lower productivity and increased work errors 
(Nicol et al., 2022; Urekeshova et al., 2023). 

Social inequality and tension (mentioned 8 
times). New forms of employment, such as freelanc-
ing and outsourcing, often do not provide workers 
with sufficient social protection, making them vul-
nerable to economic shocks and instability (Ferilli et 
al., 2024; Uctu et al., 2024). Finally, job quality re-
duction (mentioned 8 times). New technologies can 
create new jobs, but they can also lead to temporary 
or unstable positions, such as the “gig economy” 
(for example, working as couriers or taxi drivers), 
which can negatively affect employment stabili-
ty and the income level of employees. Technology 
cannot completely replace the human factor, espe-
cially in creative and complex tasks, and therefore, 
it is not necessary to rely on them entirely (Ribeiro 
et al., 2023; Awodele et al., 2024).

As a result of technological changes, the labor 
market is polarized, and the number of highly skilled 

jobs is increasing. At the same time, the number of 
medium-skilled and low-skilled is decreasing. This 
widens the gap between highly skilled and low-
skilled workers (Adegbite, 2024; Beissenova et al., 
2013).

An analysis of the literature has shown that 
digital transformation significantly impacts the la-
bor market, contributing to a change in the employ-
ment structure and creating both new opportunities 
and threats for workers. The literature highlights that 
digitalization exacerbates socio-economic inequali-
ty: access to technology and digital skills is uneven-
ly distributed, which creates barriers to employment 
among low-income groups, especially in rural areas. 
In addition, the high rate of technological change re-
quires constant retraining of employees, but not all 
employees have equal opportunities for professional 
development. This, in turn, creates additional pres-
sure on employees and can cause stress and burnout.

RESEARCH METHODS

The paper is based on an extensive literature 
review that includes research and data on the im-
pact of digitalization, automation, and remote em-
ployment on the labor market. Various types of 
employment, such as freelancing, self-employment, 
and temporary work, are considered, as well as their 
relationship to new technologies. Statistical data ob-
tained from international organizations such as the 
International Labour Organization (ILO) and na-
tional statistical agencies are analyzed in dynamics 
for the period 2010-2022.

The methodological basis of the study was 
used: 

(1) The correlation analysis was carried out to 
identify the relationship between the population’s 
digital literacy level and key employment indicators: 
the proportion of employees, the self-employed, the 
unemployed, students, pensioners, and dependents.

(2) The comparative analysis is based on ILO 
data, including differences in adaptation to digitali-
zation between developed and developing countries. 
The indicators of workplace automation, the level of 
digital technology penetration, and the dynamics of 
traditional and flexible forms of employment were 
considered.

(3) The impact of new technologies, such as 
artificial intelligence and automation, was assessed 
regarding their impact on labor productivity, job 
quality, and economic inequality.

Figure 3 below shows a diagram of the re-
search steps as a sequential process.
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Figure 3. Diagram of the research steps as a sequential process

This paper considers the methods in more de-
tail based on the above scheme.

Correlation analysis was used to identify sta-
tistical relationships between the population’s digi-
tal literacy level and indicators of the employment 
structure of the population. This method made it pos-
sible to quantify the degree of relationship between 
variables. In our case, there is a difference between 
the indicator of digital literacy (the proportion of 
the population with essential digital skills) and the 
proportions of the population belonging to various 
employment categories (employees, self-employed, 
unemployed, students, pensioners, dependents, and 
others). The nature of the data justified the choice 
of the correlation coefficient: the Pearson coefficient 
was used since the analyzed indicators are quanti-
tative fractions (in percentages) and are distributed 
over a time interval with presumably linear depen-
dence.

The study analyzed paired correlation coef-
ficients between the level of digital literacy of the 
population (X1) and various components of the 
employment structure, including the proportion of 
employees (X2), the self-employed (X3), the unem-
ployed (X4), students (X5), pensioners (X6), depen-
dents (X7) and other categories (X8). This analysis 
made it possible to identify key relationships be-
tween digital literacy and changes in the employ-
ment structure, as well as to assess which categories 
of the population are most susceptible to the trans-
formational processes caused by the digitalization 
of the economy.

Сomparative analysis was used to identify the 
dynamics of the employment structure over time. 

This approach involves comparing indicators for 
different periods to identify trends and structural 
shifts. The work identified two key chronological 
stages: 2010-2015 and 2016-2022. This division of 
the study period is due to changes in government 
policy and the technological environment (for ex-
ample, the active phase of the economic digitaliza-
tion program occurred in the mid-2010s). 

The comparison criterion was the absolute 
changes in shares (in percentage points) and the 
growth/decrease rates of these shares relative to the 
beginning of the period. For example, for each indi-
cator, the change in its value in 2016-2022 compared 
to 2010-2015 was determined, as well as the overall 
shift from 2010 to 2022. This approach made it pos-
sible to identify which employment categories show 
growth or decline in different phases of the digital 
transformation of the economy. These changes were 
interpreted considering socio-economic factors 
(automation, flexible forms of employment, demo-
graphic shifts, etc.).

Analysis of the ILO data was additionally car-
ried out based on secondary data, which served as 
an important addition to the national statistics. The 
choice of ILO data is based on its reliability, interna-
tional comparability, and relevance to understanding 
global labor market trends. In particular, we used 
aggregated indicators of the global labor market and 
data on groups of countries (developed and develop-
ing economies) in recent years, including the global 
crisis caused by the COVID-19 pandemic. For ex-
ample, ILO data on global employment dynamics 
was used, according to which 114 million fewer 
jobs were created in 2020 than in 2019, indicating 
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an unprecedented decline in employment during 
the pandemic. The conclusions obtained from the 
analysis of the ILO data reasonably complement the 
results of the correlation and comparative analysis, 
confirming that increasing the population’s digital 
literacy is an important factor in the sustainability 
and adaptability of the employment structure in the 
face of technological shifts.

RESULTS

An analysis of changes in the employment 
structure shows that digital transformation affects 
the demand for various professions and forms of 
employment. With the development of technology, 
there has been a reduction in traditional jobs, espe-
cially those related to routine tasks, and an increas-
ing demand for specialists in the fields of IT, data 
analytics, cybersecurity, and artificial intelligence. 
Data scientists, software developers, cybersecurity 
experts, and artificial intelligence specialists have 

become in demand in the labor market. The demand 
for highly qualified personnel with knowledge of 
information technology, data analysis, and program-
ming has increased significantly. The increased de-
mand for retraining and advanced training courses 
affects educational institutions and the labor market.  
In addition, automation and digitalization contrib-
ute to changing the role of employees, transform-
ing professional responsibilities, and creating inter-
disciplinary professions. Moreover, technological 
changes have contributed to the growth of the digital 
economy, which has led to an increase in the num-
ber of jobs in sectors related to e-commerce, online 
services, and digital platforms. This creates new em-
ployment opportunities, especially for young people 
and people who are ready to adapt to new condi-
tions.

Table 1 shows the dynamics of key changes in 
the employment structure caused by technological 
progress.

Table 1. Types of changes over time of technological progress
Change Interpretation

Changing roles and 
responsibilities

As a result of the introduction of technology, the roles of employees may change. For 
example, researchers can focus more on interpreting data and developing new hypotheses, 
while automated systems will perform routine tasks.

Uneven distribution 
of influence

Technological changes can lead to uneven benefits and losses among workers. Some pro-
fessions may disappear, while others may become more in demand, which creates challeng-
es for workers who cannot adapt to new conditions.

Interdisciplinary 
professions

Technological changes are contributing to the emergence of interdisciplinary professions 
that require a combination of knowledge from different fields. For example, data scientists 
can combine programming, statistics, and business analysis skills. Workers with knowledge 
in several fields, such as technology, business, and social sciences or technology and busi-
ness become more competitive in the labor market.

Increasing the 
importance of soft 
skills

In the context of technological change, the importance of soft skills such as communi-
cation, creativity, and teamwork is increasing. These skills are becoming important for 
successful work in a new environment where technology plays a key role .

Human-machine 
cooperation

In the new working conditions, there is a tendency for man and machine to work together. 
Jobs that were previously performed exclusively by humans can now be performed using 
robots and automated systems, which changes the nature of work and requires new skills 
from employees.

Increasing the 
importance of digital 
skills

In the context of digitalization and automation, the importance of digital skills is increas-
ing. Employees must be able to work with new technologies, which makes digital literacy 
an important requirement for most professions.

Note: compiled based on Donald et al., 2023; Andabayeva et al., 2024; Begen & Atasoy, 2024; Wang et al., 2024; 
Adegbite, 2024.

An analysis of the data from Table 1 shows 
that technological progress significantly transforms 
the labor market. The introduction of new technol-
ogies is changing the roles and responsibilities of 

employees, reducing the need for routine tasks, and 
increasing the demand for analytical and creative 
competencies. However, the impact of digitalization 
on employment turns out to be uneven. While tech-
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nology creates new jobs in some areas, in others, 
it leads to automation and a reduction in traditional 
professions. Employees can now compete locally 
and internationally, requiring them to improve their 
skills and adapt to new conditions continuously. 

Based on the literature review conducted, we 
wanted to analyze the impact of the level of digital 
literacy on the employment status of the population. 
The indicators were collected from 2010 to 2022. 
The population’s employment types include em-

ployees, self-employed workers, the unemployed, 
students, pensioners, dependents, and others.

The frequency of the indicators was divid-
ed into two stages. From 2010 to 2015 for interim 
analysis from 2016 to 2022, and the total from 2010 
to 2022. The level of digital literacy has increased 
significantly since 2010-2015 (+30.5%) due to the 
increased government policy of digitalization and 
the availability of technology and Internet services 
(see Table 2). 

Table 2. Dynamics of indicators from 2010 to 2015

Indicator 2010 2011 2012 2013 2014 2015 2010-2015, 
%

The level of digital 
literacy of the popu-
lation 

43,7 51,3 62,6 63,2 64,1 74,2 30,5

An employee (paid) 51,3 49,9 57,0 56,7 55,4 40,4 -10,9
Self-employed 
employee

16,1 16,4 19,7 20,7 22,5 18,6 2,5

Unemployed 3,8 5,0 3,9 4,7 4,4 5,8 2
Student 16,0 15,2 9,8 12,0 11,2 6,2 -9,8
Retired people 6,0 8,4 6,7 3,3 4,0 10,8 4,8
Dependent 15,6 15,6
Others 6,8 5,1 2,8 2,6 2,7 2,6 -4,2

Note: compiled by authors 

In 2016-2022, the growth rate slowed down 
(+12.1%), which may indicate that the basic needs 
for digital skills have reached saturation. During 
2010-2022, it grew from 43.7% to 88.31%, an in-

crease of 44.6%. It should be noted that digitaliza-
tion and technological progress are gaining momen-
tum both in the international market and the country 
(see Table 3).  

Table 3. Dynamics of indicators from 2016 to 2022

Indicator 2016 2017 2018 2019 2020 2021 2022 2016-2022, 
%

2010-2022, 
%

The level of digital lit-
eracy of the population 

76,2 78,2 79,6 82,1 84,1 87,3 88,31 12,1 44,6

An employee (paid) 40,8 41,9 42,0 42,0 41,4 41,0 40,9 0,09 -10,41
Self-employed 
employee

18,5 16,7 15,9 16,1 15,2 14,7 7,8 -10,69 -8,29

Unemployed 4,1 3,4 3,1 3,0 3,0 3,6 4,4 0,29 0,59
Student 6,8 6,0 5,7 5,4 6,1 5,3 6,2 -0,62 -9,82
Retired people 9,9 10,9 10,8 10,8 10,9 11,2 13,6 3,7 7,6
Dependent 17,9 19,7 21,1 21,0 22,3 22,9 23,5 5,57 7,9
Others 2,0 1,3 1,3 1,6 1,1 1,4 3,7 1,65 -3,15

Note: compiled by authors 



15Экономика: стратегия и практика. Т. 20, № 1, 2025 /Economy: strategy and practice. Vol. 20. No 1, 2025

ИННОВАЦИИ И ЦИФРОВАЯ ЭКОНОМИКА

A strong decrease in the share of employees 
was observed from 2010 to 2015, by -10.9%, fol-
lowed by a stabilization of the indicator from 2016 
to 2022 (about 41%). This reflects structural chang-
es in the labor market, such as automation and the 
transition to flexible forms of employment. The 
share of the self-employed increased by +2.5% until 
2015, but from 2016 to 2022 decreased by -10.69%, 
reaching 7.8%. The total charge is -8.29%. The rea-
son for this may be competition with digital plat-
forms. The unemployment rate remained relatively 
stable, increasing by 0.59% over the entire period 
(2010-2022), indicating an overall balance between 
job creation and job loss.

A significant decrease in the proportion of stu-
dents was observed from 2010 to 2015, at 9.8%. 
Further, from 2016 to 2022, a decline of -0.62%. In 
total, there has been a steady decline of 9.82% over 
13 years. This is due to the earlier entry of young 
people into the labor market. With the development 
of technological innovations, new professions have 
emerged such as blogging, SMM marketers that 
do not require a diploma. They get special training 
certificates. The share of pensioners has steadily in-
creased from 2010 to 2015, +4.8%, and from 2016 

to 2022, +3.7% for a total of +7.6%. This is due to 
the demographic aging of the population. Depen-
dents also show a steady increase from 15.6% to 
23.5% (+7.9%), which may be due to an increase in 
the proportion of the economically inactive popula-
tion. Other indicators show a decrease from 6.8% 
to 3.7% (-3.15%), which indicates a decrease in the 
proportion of unaccounted-for forms of activity.

Digitalization contributes to an increase in the 
share of qualified specialists, which requires in-
creased digital literacy. The decrease in the share 
of self-employed and salaried workers follows the 
automation of routine processes. The decrease in 
students indicates a decrease in the proportion of 
young people in the employment structure. The 
population’s digital literacy is a key driver of labor 
market transformation.

A multidimensional correlation analysis was 
carried out to determine the impact of the digital 
literacy level of the population on employment. 
Among them are self-employed, unemployed, stu-
dent, retired, dependent, and others.

 Since the correlation of variables was studied, 
all X factors were determined (see Table 4).

Table 4. Analysis of the correlation of the level of digital literacy of the population with employment indicators
Variable X1 X2 X3 X4 X5 X6 X7 X8

Digital literacy 1
Employee -0,75 1
Self-employed worker -0,47 0,60 1
Unemployed -0,37 0,25 0,24 1
Student -0,95 0,76 0,33 0,37 1
Retired 0,75 -0,92 -0,77 -0,26 -0,74 1
Dependent 0,95 0,36 -0,77 -0,63 -0,49 0,59 1
Other -0,80 0,44 -0,09 0,42 0,84 -0,36 -0,06 1

Note: compiled by authors 

Correlation analysis revealed significant cor-
relations between the level of digital literacy and 
various employment categories. In particular, a 
negative correlation has been established between 
digital literacy and the proportion of employees (r = 
-0.75), indicating a decrease in the number of tradi-
tional jobs in digitalization. There is also a negative 
relationship between digital literacy and the level of 
self-employment (r = -0.47), which may be due to the 
competition of digital platforms and the transition 
of workers to more flexible forms of employment. 
The share of students in the employment structure 
decreased by 9.82% in 2010-2022, indicating the 
transition of young people to alternative forms of 

education and employment. Technological progress 
requires adapting professional skills, increasing the 
demand for IT specialists, data analysts, and artifi-
cial intelligence experts. In general, digitalization 
stimulates changes in the labor market, creating new 
opportunities, but it also requires active adaptation 
on the part of workers and the education system.

There is a strong positive correlation (0.75) 
between digital literacy and retirees. This indicates 
that an increase in the level of digital literacy in 
society has a positive effect on the involvement of 
pensioners in the use of digital technologies. After 
retirement, residents undergo retraining through on-
line programs, and they can work remotely, which is 
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very convenient for the population at this age. There 
is a very strong positive correlation between the dig-
ital literacy of the population and dependents (0.95). 
Dependents, young people, or people who depend 
on relatives are more likely to use digital technolo-
gies for leisure, education, or communication. This 
group is more receptive to digital innovation.

The growth of digital literacy in the population 
is leading to the transformation of traditional forms 
of employment. The strong adaptation of pensioners 
and dependents to digital technologies confirms the 
need for further development of digital education 
programs and the availability of technology for these 
groups. At the same time, a decrease in the propor-
tion of students and employees with a high level of 
digital literacy indicates a shift towards flexible and 
modern forms of employment, such as self-employ-
ment, freelancing and project work. A decrease in 
the correlation with wage labor also confirms this.

The rapid development of technology requires 
regular updating of knowledge, which underlines 
the importance of retraining and advanced training 
programs, which means the need for special cours-
es and updating the curriculum at universities. New 
technologies increase the need for specialists with 
modern technical and analytical skills, which re-
quires constant training and adaptation. In order to 
ensure the development of highly qualified person-
nel, it is necessary to invest in education and profes-
sional training.

CONCLUSIONS

The purpose of the study is to analyze the im-
pact of digital literacy on the employment status of 
the population of Kazakhstan in the context of rapid 
technological changes and the consequences of the 
COVID-19 pandemic.  The results confirm that the 
growth of digital literacy contributes to the trans-
formation of the labor market, increasing the share 
of flexible forms of employment, remote work, and 
self-employment, but also creating new challenges, 
such as the reduction of traditional jobs and the need 
for continuous professional development. Another 
important aspect is the need to increase rural resi-
dents’ digital literacy and financial knowledge to use 
the opportunities provided by digital financial inclu-
sion effectively. The lack of practical training and in-
ternships in training programs related to automation 
and analytical skills reduces its effectiveness, em-
phasizing the need to introduce more practice-ori-
ented approaches to learning. Technology promotes 
the development of flexible forms of employment, 
such as remote work, which can lead to instability 
and a lack of social guarantees for workers.

The impact of AI on employment can vary by 
region, which requires consideration of local condi-
tions and needs when developing policies and strat-
egies. The impact of digital financial inclusion on 
employment is more pronounced in certain groups, 
such as unmarried men and residents of the eastern 
regions, which indicates the need to take regional 
specifics into account when developing policies. 
When introducing innovative technologies into the 
workforce, it is necessary to consider the popula-
tion’s cultural and regional differences. For the ef-
fective use of digital financial services, it is essential 
to improve the digital infrastructure in rural areas, 
which will help reduce credit restrictions and in-
crease the availability of financial resources for the 
local population.

Like all developing countries, Kazakhstan is 
implementing innovative technologies to promote 
its economic situation in the world. The country’s 
workforce management is consistently changing, 
with many specialists working remotely using new 
technologies. Improving the country’s Internet cov-
erage, training the population in digital literacy, and 
introducing advanced technologies into industry, es-
pecially in rural areas, is necessary to maintain com-
petitiveness in this area. 

The study highlights the importance of active 
government intervention in regulating the labor mar-
ket, which can help create new jobs and maintain 
economic stability. Despite the market-based nature 
of the gig economy, active government involvement 
is required to develop an effective management sys-
tem that supports workers’ rights and ensures their 
well-being. This means that it is necessary to devel-
op and implement measures to support innovation, 
reduce the cost of entrepreneurship, and create a 
favorable environment for developing the digital 
economy, especially in rural areas. The labor mar-
ket development must take place within the frame-
work of sustainable development, which includes 
social inclusion, environmental sustainability, and 
economic efficiency. Technological changes should 
affect the social aspects of employment, including 
occupational safety, working conditions, and job ac-
cessibility for various population groups.

Future research may focus on developing strat-
egies to increase digital literacy among the popula-
tion, which will balance the development of the la-
bor market and reduce the digital divide, especially 
in rural areas. This includes studying the most effec-
tive educational programs and initiatives aimed at 
developing key digital skills among the population 
in demand in the modern economy.
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