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Abstract

This study examines the structural transformation of Kazakhstan’s labor market in the context of accelerated digitaliza-
tion and post-pandemic recovery. Situated within the broader discourse on labor adaptability in emerging economies,
this study addresses how digital and institutional shifts are reshaping employment patterns, sectoral composition, and
workforce dynamics. Using panel data analysis, regression models, and cluster techniques, this study evaluates the
impact of digital infrastructure, sectoral specialization, educational investment, and demographic trends on labor
productivity, formal employment, and unemployment. Empirical findings highlight a growing divergence between
regions, with digitally advanced urban centers outperforming agrarian and resource-dependent areas in employment
growth and labor efficiency. The study results also reveal that youth unemployment and the segment of young people
Not in Employment, Education, or Training (NEET) remain structurally embedded challenges, characterized by signif-
icant gender-based and regional disparities. Furthermore, the informal sector persists as an adaptive buffer, especially
during periods of economic uncertainty, but continues to limit social protection coverage. This study concludes that
Kazakhstan’s labor market is undergoing a transition from an industrial resource model to a service- and knowledge-
based configuration. Effective policy responses should focus on enhancing digital inclusion, promoting flexible employ-
ment models, and targeting youth labor integration. These insights provide a basis for designing regionally differenti-
ated labor strategies aligned with long-term economic modernization.

Keywords: labor market; digital transformation; employment structure; informal employment; youth unemployment;
Kazakhstan; regional disparities; NEET; productivity; economic modernization

1. Introduction

In recent years, global labor markets have undergone significant structural shifts, driven by rapid digital transfor-
mation, demographic transitions, and recurrent macroeconomic shocks. These developments have reshaped employment
systems, altered skill requirements, and intensified inequalities across and within countries (ILO, 2020; OECD, 2019; World
Bank, 2023). In emerging economies, where institutional frameworks and labor market infrastructures are still evolving,
these transformations present both opportunities and vulnerabilities.

Kazakhstan offers a particularly relevant case for analysis due to its post-Soviet legacy, structural reliance on resource
extraction industries, and increasing commitment to digital modernization. The country has initiated a range of policy
measures aimed at employment formalization, youth labor market integration, and digital capacity building (OECD, 2022;
Khussainova et al., 2023). However, the effectiveness of these measures remains uneven, with persistent disparities across
regions, sectors, and demographic groups. Informality, underemployment, and youth exclusion continue to constrain in-
clusive labor market development (ADB, 2020; World Bank, 2023).

The changing nature of employment in Kazakhstan —shaped by automation, platform-based work, and limited insti-
tutional adaptability —raises critical policy questions. The spread of digital technologies has introduced flexible and
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remote work opportunities, yet their adoption remains concentrated in urban centers and formal sectors, leaving rural
populations and vulnerable groups at a disadvantage (OECD, 2022). At the same time, national strategies often prioritize
quantitative labor market indicators, without adequately addressing structural inequalities and skill mismatches.

Understanding the interaction between digital transformation, labor market structure, and institutional context is
essential for identifying sustainable employment pathways. Kazakhstan’s experience illustrates the dual nature of digital-
ization: while it holds promise for productivity gains and job creation, it also risks deepening labor market segmentation
if not accompanied by inclusive reforms.

The remainder of the article is structured as follows:

Section 2 reviews the relevant literature on labor market transformation, with an emphasis on digitalization, informal
employment, youth labor force participation, and institutional responses.

Section 3 outlines the methodological framework, including data sources, model specifications, and analytical tech-
niques.

Section 4 presents the empirical findings, covering employment trends, regional disparities, structural changes, and
productivity dynamics.

Section 5 discusses the results in light of existing research and policy frameworks.

Section 6 concludes with a summary of the key findings, study limitations, and suggestions for future research direc-
tions.

2. Literature Review

The transformation of labor markets under the dual influence of digitalization and economic restructuring has gar-
nered considerable scholarly attention. Key areas of focus include the interplay between technological innovation, institu-
tional capacities, and demographic dynamics in shaping employment outcomes, labor productivity, and structural inclu-
sion.

2.1. Digitalization and Labor Market Adjustment

Contemporary labor economics literature emphasizes the disruptive yet enabling role of digital technologies. The
concept of the "second machine age" (Brynjolfsson & McAfee, 2014) encapsulates the simultaneous displacement of routine
labor and the emergence of demand for digital skills. Quantitative analyses have revealed that digitalization contributes
positively to productivity growth, though its distributional effects often exacerbate skill mismatches and regional labor
market disparities (Autor et al., 2020; OECD, 2021).

In emerging economies, including Kazakhstan, digital transformation reflects a dual trajectory. On one hand, it stim-
ulates employment in IT, gig platforms, and remote work; on the other, its effects are mediated by infrastructural deficits
and institutional asymmetries (Graham & Dutton, 2019). National case studies confirm that while urban labor markets
benefit from digital innovation, rural areas remain excluded due to limited connectivity and investment (Baimukhanov et
al., 2021; Zholdasbekova, 2020).

Recent regional studies reinforce the view that digital transformation in Kazakhstan, while promising, does not
automatically lead to inclusive labor market outcomes. Gyiazov (2025) shows that digital literacy plays a critical role in
shaping the capacity of local labor forces to adapt to automation, with statistically significant links to formal employ-
ment. However, in the absence of coordinated upskilling strategies and reforms in labor market governance, these ben-
efits remain unevenly distributed. This observation aligns with findings from the OECD (OECD 2025), which highlights
persistent regional disparities in access to digital infrastructure and skills, particularly in rural areas. Similarly, the ILO
(ILO 2025) warns that without targeted social policy, digitalization may deepen labor market segmentation, especially
among youth and marginalized groups. Complementing this, the European Training Foundation (European Training
Foundation 2024) identifies platform-based employment as a growing but spatially uneven trend across Central Asia,
constrained by weak regulatory environments and infrastructural gaps.

Theoretical explanations of these dynamics remain diverse. The technological unemployment framework forecasts a
net loss in jobs due to automation (Frey & Osborne, 2017), while compensatory models suggest that emerging sectors can
absorb displaced workers, conditional on skill reallocation and policy support (Arntz et al., 2016; Autor, 2015). A third
strand of thought introduces a temporal dimension: automation may cause short-term disruptions, but adaptive responses
through education and institutional reform can facilitate longer-term recovery (Bloom & McKenna, 2021; Tigland et al.,
2022). This analytical heterogeneity points to the necessity of context-sensitive frameworks, especially in post-transition
economies.
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2.2. Informality and Structural Constraints

Informal employment constitutes a major structural issue in Kazakhstan and other post-Soviet economies. Literature
identifies its persistence as a function of weak regulatory systems, limited formal sector absorption capacity, and urban—
rural disparities (La Porta & Shleifer, 2014; ADB, 2022). Empirical findings show that informality is disproportionately
concentrated among self-employed rural workers and women (Kenjebayeva & Sagiyeva, 2019), with significant implica-
tions for income security, access to social protection, and economic mobility.

The formalization agenda is complicated by the heterogeneity of informal arrangements, ranging from traditional
subsistence activities to digitally mediated gig work. Consequently, scholars advocate for sector-specific strategies that
combine institutional reform with digital integration and administrative transparency (Campos et al., 2022).

2.3. Youth Labor Market Exclusion and NEET Patterns

Youth labor exclusion, measured by the NEET indicator, is a critical concern in transitional economies. Cross-country
evidence underscores the long-term consequences of NEET status for labor market integration and socioeconomic stability
(Eurofound, 2016). In Kazakhstan, NEET prevalence is exacerbated by regional and gender imbalances, particularly in
under-resourced oblasts and among young women (UNDP Kazakhstan, 2021; Amirgaliyeva & Dosmuratova, 2022).

Digitalization has not had uniform effects across all population groups. Gender-specific studies show that while
economic growth and digital expansion increase labor force participation among women, structural constraints such as
childcare gaps, cultural norms, and sectoral segregation continue to limit their full economic integration (Kakizhanova
et al., 2025). Meanwhile, youth remain highly exposed to labor market fluctuations. The NEET segment —young people
not in employment, education, or training —represents a persistent structural vulnerability, especially in peripheral re-
gions (Khussainova et al., 2023; ILO, 2025).

Policy responses remain largely reactive, relying on short-term job placement programs. However, recent analyses
suggest that structural reforms targeting education-to-employment transitions, digital inclusion, and gender-sensitive
training are necessary for sustainable outcomes (Center for the Development of Human Resources, 2023).

2.4. Institutional Response and Labor Policy Adaptation

Institutional responses to labor market challenges in Kazakhstan are shaped by legacies of centralized planning, such
as a dominant public sector and weak collective bargaining. Evaluations of programs like Enbek reveal mixed results:
while effective in urban settings, their outreach remains limited in rural contexts (Suleimenova, 2020; Uvaliyeva, 2023).

Scholars emphasize the need for differentiated policy design that aligns regulatory reform with support for digital
employment models and expansion of the social protection system. The literature further suggests that state interventions
must evolve to accommodate the changing nature of work and support informal-to-formal transitions in a nuanced man-
ner.

The 2023-2029 Concept of Labor Market Development, adopted by the Kazakh government (Government of the
Republic of Kazakhstan, 2023), underscores the role of targeted institutional reform, digital employment models, and
expanded social protection in achieving inclusive labor market outcomes (Beisembina et al., 2025). The World Bank
notes that success requires not only modernization of public employment services but also incentives for formalizing
informal work and supporting platform-based employment through regulatory adjustment and social insurance cov-
erage .

International organizations reinforce these themes. The 20242026 World Social Protection Report advocates ex-
tending social insurance to informal and platform workers as a foundation for decent work and just transitions (World
Bank, 2024). Similarly, the ILO's 2025 formalization roadmap recommends simplifying tax compliance, strengthening
enforcement, and broadening social protection to support worker transitions from informal to formal employment (ILO,
2025).

Emerging evidence from the UNDP (UNDP, 2024) highlights concrete institutional innovations: the expansion of
free online training modules via the Skills Enbek platform in partnership with Enbek.kz has improved access to digital
skills, particularly in remote regions undp.org. This step aligns with broader calls for coupling digital upskilling policies
with active social protection and governance capabilities —especially outside urban centers.

Altogether, these contributions indicate that state interventions must evolve beyond supply-side job programs.
Successful strategies intertwine regulatory reform, digital employment facilitation, and inclusive social protection, en-
abling adaptive transitions from informal to formal and platform-based labor arrangements.

2.5. Identified Gaps and Analytical Positioning
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Despite a growing empirical base, significant gaps persist in the literature. Specifically, few studies offer a regionally
disaggregated analysis of labor market adaptability under digital pressure, or systematically evaluate the effectiveness of
employment policy tools in addressing informality and youth exclusion.

This study seeks to address these gaps through an integrated analytical framework combining econometric modeling
and institutional analysis. Key research questions include:

How do Kazakhstan's regional labor markets respond to digital and structural shocks?

What are the limitations of current government employment strategies in ensuring long-term sustainability and in-
clusion?

Does digitalization reduce or reinforce labor market inequalities?

Can coordinated models involving individuals, businesses, and state actors enhance structural resilience?

3. Methodology

This study applies a quantitative research design to examine the structural and institutional determinants of labor
market transformation in Kazakhstan from 2014 to 2023. The methodological approach integrates econometric modeling,
cluster analysis, and correlation techniques to assess how digitalization, informality, and youth exclusion shape regional
employment dynamics.

This analysis is guided by the following hypothesis: Digital transformation and the expansion of high-tech em-
ployment contribute positively to regional labor productivity and employment formalization, whereas structural and
institutional barriers —especially those affecting rural areas and youth —continue to limit the inclusiveness of labor mar-
ket outcomes.

These barriers manifest through persistent informal employment, unequal access to digital infrastructure, regional
disparities in educational attainment, and limited institutional capacity to support school-to-work transitions. As a re-
sult, despite observable gains in aggregate indicators, the benefits of economic modernization remain unevenly distrib-
uted across demographic groups and geographic regions. Understanding these dual dynamics is essential for designing
integrated policy responses that foster both economic efficiency and social equity in Kazakhstan’s labor market.

To examine this proposition empirically and account for spatial and institutional variation, the study adopts a
structured analytical framework that integrates quantitative methods and regionally disaggregated data.

To test the stated hypothesis, this study conducts an integrated empirical assessment of Kazakhstan’s labor market,
drawing on official statistics, regional datasets, and econometric modeling. The analysis contributes to the broader ac-
ademic discourse on labor digitalization, informality, and institutional adaptation in emerging economies (ILO, 2020;
OECD, 2019; World Bank, 2023).

The core methodological approach involves panel regression models with fixed effects, which enable the isolation
of structural factors influencing labor productivity and formal employment. This model specification is particularly
appropriate for the regional dataset, as it controls for time-invariant characteristics and unobserved heterogeneity across
Kazakhstan’s regions, ensuring more robust estimation of the effects of digital infrastructure, public investment, and
sectoral composition.

In parallel, k-means clustering was applied to classify regions into distinct typologies based on their digital readi-
ness, labor market inclusion, and socio-economic structure. This unsupervised machine learning method was chosen
for its efficiency in handling multivariate spatial data and for enabling the identification of latent spatial patterns not
immediately visible through linear modeling alone.

The selection of variables was guided by international research and policy frameworks (e.g., OECD, ILO), focusing
on indicators of digital infrastructure (e.g., internet access, ICT employment share); educational attainment and NEET
rates; informality (proxied by share of informal employment); public investment per capita; employment and labor
productivity metrics.

The dataset combines official national statistics from the Bureau of National Statistics of Kazakhstan and the Na-
tional Bank, along with international data from ILO, OECD, and the Asian Development Bank (ADB). Data were struc-
tured as a balanced panel across Kazakhstan’s regions over ten years (2014-2023).

To complement the econometric and clustering results, Pearson correlation analysis was conducted to examine the
relationship between youth unemployment and total unemployment, while factor analysis was used to reduce multi-
collinearity and extract latent dimensions reflecting regional labor asymmetries.

The models assume the stability of macroeconomic trends across regions and the internal consistency of statistical
indicators. While the use of regional aggregates provides valuable insights into structural dynamics, it limits the
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capacity to capture individual-level behavioral responses, unregistered informal employment, or short-term shocks.
Additionally, the quality of input data may vary across regions and periods.

To ensure robustness, sensitivity tests were conducted using alternative clustering thresholds and model specifi-
cations. Results were checked for consistency across multiple runs, and multicollinearity diagnostics were applied to
assess variable independence.

This multi-method approach strengthens the validity of the findings by triangulating quantitative evidence from
diverse methodological perspectives, allowing for a more comprehensive understanding of how technological and in-
stitutional factors reshape Kazakhstan’s labor market.

4. Results
4.1. Structural Features and Transformational Trends of Kazakhstan’s Labor Market

Kazakhstan's labor market represents a structurally heterogeneous system influenced by the legacy of a centrally
planned economy and the ongoing impact of global economic and technological transformations. The existing model com-
bines market-based mechanisms with high levels of state involvement, a dominant resource-extractive sector, and persis-
tent informality. These features have contributed to notable disparities across regions, sectors, and occupational groups in
terms of employment, productivity, and wage levels.

Table 1 summarizes the core structural characteristics of the labor market, as identified through sectoral data and
institutional assessments.

Table 1. Structural characteristics of Kazakhstan’s labor market.

Aspect Description

The concentration of employment in the oil, gas, and mining sectors creates sectoral and
Resource Dependence . D o . s
regional asymmetries in income distribution and job availability.

. The predominance of employment in the public sector ensures social stability but limits
Role of the Public Sector o - . .
competition, reduces labor market flexibility, and increases fiscal pressure.

A high share of informal employment is observed in construction, trade, and agricul-
Scale of Informal Employment . . . .
ture, which reduces legal protection and the level of social security for workers.

Southern regions of Kazakhstan are characterized by an oversupply of labor, while
Regional Disparities northern regions face shortages of qualified personnel, deepening territorial imbal-
ances.

. . The adoption of digital technologies and automation stimulates demand for IT profes-
Digital Transformation . . . -
sionals but leads to labor displacement in traditional sectors.

Youth represent a significant share of the labor force but face limitations in experience

Demographic Features
grap and qualifications.

— Internal migration increases pressure on labor markets in major cities, while external
Migration Processes . . . . P .
migration and brain drain weaken the economy’s skilled labor potential.

Source: Bureau of National Statistics, Center for the Development of Human Resources, and Ministry of Labor and Social Protection
of Republic Kazakhstan (2020-2023).

To empirically assess the interplay between labor demand and supply, the study employed a contextual analysis
using macroeconomic panel data, demographic indicators, and sectoral employment patterns. A labor demand-supply
balance model was constructed to identify regional mismatches and structural bottlenecks. This framework aligns labor
demand by sector with available labor resources, enabling a region-specific diagnosis of surpluses and deficits (Center for
the Development of Human Resources, 2021).

The analysis reveals strong sectoral and spatial segmentation in both labor demand and supply (Table 2). While sec-
tors such as oil and gas, IT, finance, and agriculture exhibit high demand, labor supply is concentrated in traditional low-
productivity sectors. Moreover, major cities concentrate human capital and attract internal migrants, whereas rural areas
face elevated unemployment and outmigration of working-age populations.

Table 2. Factors shaping labor demand and supply in Kazakhstan.

Category Labor Demand Factors Labor Supply Factors
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Sectoral Economic
Structure

Rising demand in oil and gas industry, con-
struction, IT sector, agriculture, and finance

Labor resources concentrated in traditional sec-
tors; growing number of IT and service gradu-
ates

Regional Character-
istics

Increased demand in urban centers (Almaty,
Astana, Shymkent)

High unemployment in rural areas; migration to
cities

Digitalization and
Automation

Growing demand for specialists in program-
ming, Big Data, and digital marketing

Shortage of workers with digital skills; need for
retraining

Labor Migration

Influx of migrants into construction, agricul-
ture, and service sectors

Outflow of qualified professionals abroad; inter-
nal migration from rural regions to major cities

Government Policy

Subsidies and entrepreneurship programs cre-
ating new jobs

Skill training for the unemployed; state intern-
ships and grant support

doi:10.20944/preprints202507.2052.v1

Aging population increases demand for

Demographic
grap healthcare, caregiving, automation, and man-

Trends

High youth unemployment, limited employment

opportunities for graduates
agement PP 8

Active demand for informal labor in construc-
tion, trade, and services

Large share of self-employed and informally em-

Informal Sector ployed; absence of formal labor contracts

Source: Bureau of National Statistics, Center for the Development of Human Resources, national employment programs (2020-2023),
and sectoral labor market reports.

Two exogenous shocks —COVID-19 and digitalization —have substantially reshaped labor market dynamics. The
pandemic caused short-term contractions in employment, particularly in sectors requiring physical presence. Con-
versely, digitalization has created long-term shifts toward flexible employment formats and new job categories in digital
services (Arynova et al., 2024). These structural shocks have accelerated the need for adaptive labor policies and en-
hanced institutional coordination to support reskilling, formalization, and labor mobility. Key comparative effects of
these shocks are summarized in Table 3.

Table 3. Comparative impact of COVID-19 pandemic and digitalization on labor market aspects.

Aspect Impact of COVID-19 Pandemic
Sharp increase in unemployment, espe-
cially in 2020

Decline in employment in traditional sec-

tors; expansion of remote work

Impact of Digitalization

Unemployment Rate Gradual decline due to creation of new digital jobs

Steady growth of flexible models: freelance, re-

Empl tF t
mployment Formats mote, and hybrid arrangements

Decrease in efficiency under restrictions
and instability

Productivity growth driven by process automation

Labor Productivity and digital platforms

Severe decline in tourism, food services,
and passenger transport

Increased employment in IT, e-commerce, fintech,

Sectoral Redistribution
and related sectors

Emergency deployment of online tools andStrategic development of Al, Big Data, cloud solu-

Technology Adoption platforms tions, and digital HR management tools

Business Process Trans- Deep reorganization of processes with emphasis
formation on digital skills and technological resilience

Source: compiled by the authors based on ILO (2020-2023), OECD (2022), Bureau of National Statistics, and Centre for the Develop-
ment of Human Resources reports.

Temporary adaptation to remote work

To further analyze labor productivity trends, the annual growth rate of real GDP per employed person from 2014
to 2023 was assessed. Figure 1 illustrates the variations in labor efficiency over time, capturing the structural inflection
points associated with economic shocks.
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= The annual growth rate of real GDP per employed person in % compared to the previous
year.

Figure 1. Annual growth rate of real GDP per employed person as a percentage of the previous year. Source: Bureau of National
Statistics of the Republic of Kazakhstan,www.stat.gov.kz.

To further investigate the heterogeneity of labor productivity across Kazakhstan’s regions, a cluster analysis was
conducted using the k-means algorithm. This methodological approach allowed for the classification of regions into rela-
tively homogeneous groups based on their labor productivity performance. The analysis was based on the average annual
growth rates of real GDP per employed person for the period 2020-2023, supplemented by measures of dispersion such
as variance and observed extremities. This clustering enabled the identification of distinct regional productivity profiles,
providing a clearer understanding of spatial economic dynamics and allowing for the differentiation of policy responses.
The resulting typology delineated three clusters of regions with similar growth trajectories and structural features (Table
4).

Table 4. Clustering results (3 Clusters).

Cluster Regions Characteristics
1 Zhetysu Region, Karaganda Region, Kostanay Region Sustained high growth >105%
2 Abai Region, Akmola Region, Almaty City, Pavlodar Region = Moderate growth ~101-104%
3 Aktobe Region, Mangystau Region, Astana City Low growth, instability <100%

Source: compiled by the authors based on the results of cluster analysis of regional labor productivity growth. Data reflect average
growth patterns across three identified groups of regions.

To quantitatively assess the influence of socioeconomic factors on labor productivity across Kazakhstan’s regions
during the period 2020-2023, this study employed a panel regression model using the Ordinary Least Squares (OLS)
method. The dependent variable was defined as the annual growth rate of real gross domestic product (GDP) per em-
ployed person, serving as a proxy for the efficiency of labor resource utilization.

The regression specification is presented as follows:

Yit = B0 + B1ICTit + B2TECHit + B3EDUit + B4RESit + B5URBit + ¢it, (1)
where

e Yi—the growth rate of real GDP per employed person in region 7 in year ¢;

e  ICTit—the level of digitalization (the percentage of households with internet access);

e  TECHit—the share of employment in high-tech industries;

e  EDUit—the public expenditure on education (as a percentage of gross regional product);
e  RESi—the share of employment in the resource sector;

e  URBit—the level of urbanization (the share of urban population);

e  cit—the stochastic error term capturing the influence of unobserved factors.

The model was estimated using aggregated panel data for 17 regions over four consecutive years. All variables were

tested for multicollinearity and stationarity. The residual diagnostics confirmed compliance with key OLS assumptions,
including homoscedasticity, no autocorrelation, and normal distribution of residuals.
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4.2. Structural Shifts and Empirical Assessment of Employment Dynamics in Kazakhstan (2014-2023)

Over the past decade, Kazakhstan’s labor market has experienced substantial transformation, shaped by demo-
graphic evolution, macroeconomic volatility, and external disruptions. One of the key demographic trends is the continued
population growth, accompanied by a relative decline in the economically active segment of the population (Appendix B,
Figure Al). This pattern suggests a gradual erosion of labor potential, influenced by both population ageing and changes
in labor market participation modalities, including the expansion of informal and non-standard employment. These de-
velopments highlight the need for a data-driven revision of national employment policies, particularly in the context of
post-pandemic recovery and ongoing digital transition.

The COVID-19 pandemic introduced a significant external shock to Kazakhstan's labor market, leading to a pro-
nounced drop in labor force participation, down to 48.63% in 2020, the lowest point of the past decade. This disruption
coincided with simultaneous declines in employment, real wages, and GDP. Such dynamics confirm the high macroeco-
nomic sensitivity of the national labor market and highlight structural constraints in its adaptive capacity. While GDP
growth gradually recovered in the post-pandemic years, employment exhibited a slower response, pointing to an asym-
metrical and delayed adjustment pattern.

To empirically test the relationship between macroeconomic indicators and employment performance, the following
regression model was applied:

EmploymentGrowtht = 30 + 31-GDPGrowtht + 32-RealWagelndext + t, (2)

Longitudinal data from 2014-2023 further support a trend toward formalization. The number of salaried employ-
ees rose from 6.11 million to 6.89 million, increasing their share from 68.2% to 72.3%, while self-employment declined —
suggesting institutional consolidation and expanded coverage of labor protections (Appendix D, Figure A2).

To explore the drivers of this trend, a second OLS regression was run with the share of formal employees as the
dependent variable. Explanatory variables included total employment, unemployment rate, and labor force size. The
model structure is:

FormalEmploymentSharet = 30 + f1-Employedt + 2-Unempt + 33-Workforcet + et~ (3)

where

FormalEmploymentShare,—the share of employees in total employment in year t;

Employed,—the number of employed persons in year t (in thousands);

Unemp,—the unemployment rate (%);

Workforce,—the total labor force (in thousands);

(30 —the intercept, representing the baseline level of formal employment when all explanatory variables are zero;

(31 —the coefficient for Employed, indicating the change in the formal employment share with a 1000-person increase in
employment (Appendix E, Table A3);

(2 —the coefficient for Unemp, reflecting the change in formal employment share with a one-percentage-point increase
in the unemployment rate;

[33 —the coefficient for Workforce, capturing the increase in formal employment associated with a 1000-person increase
in the labor force;

et—the stochastic error term.

A sectoral analysis of employment structure highlighted a gradual shift away from agriculture and low-productivity
sectors toward education, healthcare, and ICT. These structural changes are summarized in Table 5.

Table 5. Structural shifts in sectoral employment in Kazakhstan.

Share of Employment, %

Sector 2014 2023 Change, p.p.
Agriculture, Forestry, and Fisheries 18.9 11.9 -7.0
Industry 12.8 12.3 -0.5
Construction 8.0 7.1 -0.9
Trade and Repair 14.7 16.7 +2.0
Transport and Storage 6.9 7.1 +0.2
Education 11.5 13.0 +1.5
Healthcare and Social Services 5.5 6.4 +0.9
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Professional, Scientific, and Technical Activities 1.9 2.9 +1.0
Information and Communication (ICT) 1.9 2.1 +0.2
Source: Bureau of National Statistics of the Republic of Kazakhstan (https://stat.gov.kz).

Regional disparities remain evident, with high-tech job growth concentrated in urban centers, while peripheral re-
gions face slower sectoral transitions. These findings emphasize the need for regionally adapted employment strategies
and a stronger alignment between labor market needs and vocational training systems. Figure 2 illustrates the key risks
associated with Kazakhstan’s labor market transformation, including uneven regional development, skill gaps, and struc-
tural inertia in traditional sectors.

Overall, Kazakhstan's labor market is shifting toward a more diversified and formal structure, but challenges persist,
including skills mismatches and uneven access to digital and educational resources.

Risk of Structural
Unemployment: the shift
toward digital sectors without
workforce retraining
exacerbates skill mismatches.

Regional Disparities: agrarian
and remote regions risk job Digital Inequality: digitalization
losses without support and widens the skill gap between
infrastructure development. generations and regions.

Labor Market Fragmentation: Labor Market Fragmentation:
the simultaneous growth of the simultaneous growth of
high-tech and low-paid high-tech and low-paid
occupations increases occupations increases
inequality. inequality.

Figure 2. Risks of sectoral transformation of the labor market in Kazakhstan. Source: adapted from ILO (2020), World Bank (2023),
and OECD (2021).

4.3. Unemployment Dynamics and Labor Market Vulnerabilities

The analysis of unemployment trends provides critical insights into the structural and cyclical performance of the
labor market. In Kazakhstan, unemployment has remained relatively stable in absolute terms over the past decade, with
the number of unemployed persons fluctuating between 451.9 and 452.2 thousand. However, the share of officially regis-
tered unemployed individuals increased notably —from 0.4% in 2014 to 1.8% in 2023 —suggesting improvements in regis-
tration coverage or shifts in institutional engagement with job seekers (Appendix H, Figure A3).

Figure 3 illustrates these dynamics: while the overall unemployment rate remained relatively stable between 4.7%
and 5.1% over the analyzed period, both youth and long-term unemployment displayed more substantial variability.
Youth unemployment in the 15-34 age category consistently exceeded the general rate, following a cyclical pattern and
showing signs of stagnation at elevated levels. Long-term unemployment, meanwhile, remained above 2% for most of the
period, declining to 1.2% only in 2023. These trends underscore a growing internal stratification within the unemployed
population and the persistent vulnerability of specific demographic groups.
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Figure 3. Dynamics of the unemployment rate in Kazakhstan for 2014—-2023. Source: Bureau of National Statistics of the Republic of
Kazakhstan,www.stat.gov.kz.

The preceding correlation and graphical analysis identified consistent relationships among core unemployment indi-
cators in Kazakhstan, suggesting structural segmentation within the labor market. These findings justify the construction
of a multiple linear regression model to quantitatively assess how youth and long-term unemployment contribute to over-
all unemployment.

The model specification is as follows:

Y =00+ pB1X1+p2X2+¢ 4)
where

Y —the overall unemployment rate in the economy (as a percentage);

X1 —the youth unemployment rate (ages 15-34, in percent);

X2 —the long-term unemployment rate (in percent);

0—the intercept (constant), representing the baseline unemployment level;

1, B2—the model parameters indicating the marginal effect of the respective variables;
e —the random error term accounting for other unobserved factors

The regression, based on OLS estimation for 20142023, yielded the following equation:
Y =3.46 + 0.33-X1 + 0.074-X2 (5)

Disaggregation by gender (Figure 4) reveals a persistent gap: in all observed years, women had higher NEET rates
than men. In 2023, for instance, the rate stood at 4.2% for women and 3.3% for men. This pattern highlights gender-specific
constraints and supports the need for inclusive, gender-sensitive employment and education programs.
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Figure 4. Dynamics of the share of youth Not in Education, Employment, or Training (NEET), %. Source: Bureau of National Statistics
of the Republic of Kazakhstan,www.stat.gov.kz.

Similarly, the regional distribution of NEET rates highlights pronounced disparities between urban and rural youth.
In 2023, the NEET rate among rural youth reached 13.1%, more than double the rate observed in urban areas (5.8%). This
disparity may reflect limited access to quality education, vocational training, and formal employment opportunities —
especially for young women residing in rural regions.

To further investigate spatial disparities and structural vulnerabilities among youth, a cluster analysis was performed
using NEET rates across Kazakhstan's regions for the year 2023. The results of this analysis are presented below (Table 6).

Table 6. Regional clustering of NEET rates in Kazakhstan (2014-2023).

Cluster NEET Range (%) Regions

Astana, Shymkent, West Kazakhstan,
East Kazakhstan, Kostanay, Pavlodar
Almaty, Akmola, Almaty Region,

Cluster 1 (Low NEET) 4.8-6.1

Cluster 2 (Medium NEET) 6.7-7.0 Zhambyl
Cluster 3 (High NEET) 9.9-11.7 g;;;fiinda, Turkistan, Ulytau, Man-

Source: compiled by the authors based on the average NEET rates across regions. Clusters were formed using value-based segmen-
tation to reflect low, medium, and high NEET prevalence over the study period.

Given the established influence of youth unemployment on NEET formation, further empirical analysis was con-
ducted to assess the sensitivity of NEET levels to labor market conditions. A simple linear regression model was developed
to quantify the relationship between the youth NEET rate (ages 15-24) and the overall unemployment rate:

NEET15-24 = a + 3-Unemployment + ¢ (6)

where

NEET 15-24 —the share of youth aged 15-24 Not in Education, Employment, or Training;
Unemployment —the overall national unemployment rate (%);

a—the intercept, representing the base level of NEET if unemployment was zero;

[3—the sensitivity coefficient of NEET to changes in the unemployment rate;

e —the stochastic error term accounting for unobserved factors.

The regression results, based on data from 2014 to 2023, are as follows:
NEET 15-24 =-24.52 + 6.22-Unemployment (7)

A critical subcategory within Kazakhstan’s unemployment structure is the group of individuals who have never held
formal employment. This group is disproportionately represented in regions such as Turkistan (83.4%), Mangystau
(68.3%), and Shymkent (25.9%). Their persistent exclusion from the labor market is likely rooted in structural barriers,
including limited access to career guidance, underdeveloped first-job infrastructure, and weak institutional support for
school-to-work transitions.

Correlation analysis indicates that this group is not strongly associated with traditional long-term unemployment
indicators, suggesting it represents a distinct structural challenge. The prevalence of “never worked” individuals in both
rural and urban regions highlights its multifaceted nature, unrelated solely to geographic remoteness.

From a policy perspective, this group represents a high-risk segment for intergenerational unemployment and
chronic labor market exclusion. Late entry into formal employment significantly reduces the probability of stable career
development and increases vulnerability to poverty. Cluster analysis confirms that regions with high concentrations of
“never worked” individuals form a separate category within the national unemployment structure.

These findings support the need for targeted interventions focused on labor market entry, such as school-to-work
transition programs, subsidised first-job schemes, and early career mentoring. In this context, the “never worked” indica-
tor should be recognized as a key metric for labor market diagnostics and youth policy formulation.

4.4. The Informal Labor Sector in Kazakhstan: Structure, Trends, and Digital Transition
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Kazakhstan's labor market exhibits a dual structure, combining formal employment under state regulation with a
persistent informal sector. While formal jobs offer legal protections and social guarantees, informal employment — preva-
lent in small enterprises, self-employment, and unregistered labor —remains associated with precarious conditions and
limited access to benefits.

Between 2014 and 2023, the share of informal employment declined significantly, from 25.0% to 12.8%, reflecting the
impact of policy interventions, post-crisis recovery, and institutional modernization. The most pronounced reductions
occurred between 2014 and 2017, while after 2020, the trend stabilized, pointing to entrenched informality in certain sectors

(Figure 5).
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Figure 5. Share of informal employment in Kazakhstan for 2014-2023. Source: Bureau of National Statistics of the Republic of Ka-
zakhstan, www.stat.gov.kz.

Although informal employment has followed a declining trend overall, it continues to serve as a functional adaptation
mechanism during periods of macroeconomic uncertainty. The post-2020 increase in self-employment further underscores
this role. As of 2023, the self-employed population in Kazakhstan reached 2.2 million, with 44.9% earning less than KZT
100,000 per month (approximately USD 200), and 2.1% reporting incomes below the official subsistence minimum (Figure

6).
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Figure 6. Dynamics of the number of self-employed persons, 2014 —2023. Source: Bureau of National Statistics of the Republic of
Kazakhstan,www.stat.gov.kz.
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Despite ongoing digitalization efforts, Kazakhstan’s labor market has seen only limited expansion in remote and dig-
itally mediated employment. As of 2023, formally registered remote workers accounted for merely 0.47% of total employ-
ment, indicating that flexible work formats remain underutilized (Table 7). Remote work is predominantly concentrated
in urban centers such as Almaty and Astana, while rural regions continue to exhibit minimal participation in online labor
markets. This disparity underscores the uneven diffusion of digital infrastructure and the persistence of structural barriers
to inclusive digital employment.

Table 7. Share of remote workers by region in Kazakhstan in 2023

. Total Employed Share of Remote
Region Populal:ioz Remote Workers Workers (%)

Kazakhstan (Total) 9,081,920 42,514 0.47
Almaty City 1,045,505 3231 0.04
Astana City 658,663 2434 0.03
Karagandy Region 535,799 4590 0.05
Atyrau Region 335,132 33 0.00
East Kazakhstan Region 368,832 321 0.00

Source: Authors’ calculations based on data from the Bureau of National Statistics of the Republic of Kazakhstan (www.stat.gov.kz).
The table presents selected regions; the full dataset covers 20 regions.

Although informal employment has followed a declining trend overall, it continues to serve as a functional adaptation
mechanism during periods of macroeconomic uncertainty. The post-2020 increase in self-employment further underscores
this role. As of 2023, the self-employed population in Kazakhstan reached 2.2 million, with 44.9% earning less than KZT
100,000 per month (approximately USD 200), and 2.1% reporting incomes below the official subsistence minimum (Figure

7).
IT and Digital
Marketing
Online Education
Other sectors

Figure 7. Sectoral composition of Kazakhstan’s gig economy. Source: Bureau of National Statistics of the Republic of Kazakh-
stan,www.stat.gov.kz.

In summary, although Kazakhstan has achieved measurable progress in reducing informal employment, persistent
structural barriers and digital disparities continue to hinder full labor market formalization. Advancing inclusive and sus-
tainable labor market development will require targeted efforts to expand access to formal employment, strengthen digital
infrastructure across regions, and formally integrate hybrid work forms—such as freelancing and platform-based labor —
into the regulatory and social protection systems.

4.5. Empirical Assessment of Wage Dynamics in Kazakhstan (2014-2023)

Wage dynamics in Kazakhstan over the past decade demonstrate the combined effects of macroeconomic trends,
administrative policy shifts, and institutional reforms. Time series data for 2014-2023 illustrate both nominal growth and
structural fluctuations across key wage indicators, including average monthly wages, real wage indices, and the statutory
minimum wage (Bureau of National Statistics of Kazakhstan, 2024).
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From 2014 to 2024, the average nominal monthly wage increased more than threefold, from KZT 121,021 to KZT
434,982 (Figure 8).
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Figure 8. Wage dynamics in Kazakhstan for 2014-2023. Source: Bureau of National Statistics of the Republic of Kazakh-
stan,www.stat.gov.kz.

This growth reflects both economic expansion and policy-driven adjustments. However, wage levels expressed in
USD reveal significant volatility: average wages declined from USD 675 in 2014 to USD 418 in 2016, primarily due to
exchange rate depreciation, before recovering to USD 927 in 2024. These patterns highlight the strong sensitivity of real
income to currency fluctuations.

The minimum wage has also increased —rising from KZT 19,966 in 2014 to KZT 85,000 in 2024 —following a series of
state-led upward revisions, particularly after 2019. Despite this growth, the rate of increase in minimum wages has lagged
behind that of average wages, raising equity concerns and suggesting limited redistributive impact of minimum wage
policy in terms of preserving real purchasing power.

Moreover, applying regional cluster analysis that accounts for digitalization and sectoral employment patterns offers
a valuable avenue for further investigation.

5. Discussion
5.1. Interpretation of Key Findings
5.1.1. Structural Transformation of the Labor Market

The study confirms that Kazakhstan’s labor market is undergoing structural transformation shaped by digitalization,
sectoral shifts, and institutional change. This section interprets the empirical findings in light of existing research and dis-
cusses their implications for public policy and future studies.

Kazakhstan's historical dependence on oil, gas, and mining has shaped labor demand toward capital-intensive and
regionally concentrated industries. However, the past decade has witnessed a gradual transition toward services, high-
tech industries, and the digital economy. Empirical evidence suggests a growing demand for workers with digital and
analytical competencies, particularly in IT, data analytics, and e-commerce (Center for the Development of Human Re-
sources, 2021).

Despite this progress, institutional rigidities continue to constrain labor market efficiency. The public sector remains
a dominant employer, especially in healthcare, education, and public administration, where it accounts for over 25% of
formal employment (Stat.gov.kz, 2023). While this contributes to employment stability, it also suppresses competitive
pressures and labor mobility. Informal employment remains widespread, especially in construction, agriculture, and
trade, limiting access to social protection and reinforcing inequality.

Regional disparities remain a structural feature of Kazakhstan’s labor market. Labor oversupply persists in the south-
ern regions, while northern and industrialized oblasts experience shortages of qualified personnel. These imbalances re-
flect the uneven distribution of economic activity and demographic pressure.

Kazakhstan's labor market is undergoing a structural transition from an industrial to a digitally driven model, shaped
by macroeconomic shifts, demographic changes, and technological transformation. This evolution requires adjustments
in employment policy —particularly in workforce retraining, regional balancing, and the expansion of high-tech and
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knowledge-intensive sectors. A coordinated, multi-level policy framework is essential to manage these complex transfor-
mations effectively.

To empirically capture these dynamics, an analysis of regional labor productivity for the period 2014-2023 was con-
ducted. The annual growth rate of real gross domestic product (GDP) per employed person was used as a core indicator
to assess labor efficiency and economic sensitivity to shocks, including the COVID-19 pandemic and digitalization pro-
cesses (National Bank of Kazakhstan, 2025; Center for the Development of Human Resources, 2021).

During 2014-2019, labor productivity growth remained stable (100.2%-105.9%), reflecting a balanced relationship
between employment and output. In 2020, the rate dropped to 97.5%, indicating the adverse effects of the pandemic, par-
ticularly on sectors such as tourism, food services, and retail. A moderate recovery followed in 2021 (103.3%), with further
increases to 104.7% in 2023, likely driven by the adoption of digital technologies and organizational adaptation.

The estimation results from Equation (1) highlight the structural importance of digitalization and innovation-ori-
ented employment in improving labor productivity across regions. In contrast, reliance on the resource sector is nega-
tively associated with efficiency, emphasizing the need for economic diversification in Kazakhstan.

The estimation results (Appendix A, Table A1) show that the model accounts for 63% of the variation in regional
labor productivity (R?=0.63). Digitalization and employment in high-tech sectors emerge as key positive drivers, while
dependence on the resource sector negatively affects productivity, underscoring the need for economic diversification
across Kazakhstan's regions. The level of digitalization (3=0.452, p <0.01) showed the strongest positive effect, confirming
the critical role of ICT adoption in improving efficiency. Employment in high-tech industries was also positively associated
with productivity growth ($=0.376, p < 0.05). Public expenditure on education exhibited a moderately positive effect
(p=0.237, p < 0.1). Conversely, the share of resource-sector employment was negatively associated with productivity out-
comes (3=-0.314, p < 0.05). The urbanization variable was not statistically significant.

These results underscore the structural significance of digitalization and innovation-oriented employment for re-
gional productivity in Kazakhstan. They also support the development of targeted regional policies aimed at accelerating
digital transformation, reducing reliance on extractive sectors, and strengthening the role of education in human capital
formation.

5.1.2. Macroeconomic Drivers of Employment

The regression results from Equation (2), estimated using the Ordinary Least Squares (OLS) method, confirm the
procyclical nature of Kazakhstan’s labor market. Employment growth is significantly influenced by GDP and real wage
dynamics—an expected pattern for transitional economies where labor demand is sensitive to macroeconomic fluctua-
tions. Furthermore, regional clustering analysis reveals growing labor market polarization, with urban centers exhibit-
ing stronger performance relative to agrarian.

Both GDP growth (= 0.39, p <0.05) and real wage growth (3 = 0.57, p <0.01) exert a statistically significant positive
influence on employment dynamics—an expected pattern for transitional economies. The model’s explanatory power
(R? = 0.69) confirms the procyclical nature of employment in Kazakhstan, where job creation is closely linked to eco-
nomic performance and income trends (Appendix C, Table A2).

Complementing this, a k-means cluster analysis was conducted using annual regional data from 2020-2023. Based
on employment levels, wage growth, GDP per capita, and digitalization (measured as internet access), three regional
clusters were identified:

Cluster 1: High economic activity and digitalization (Almaty, Astana, Karaganda)

Cluster 2: Moderate performance and transitional structures (Akmola, Pavlodar, East Kazakhstan)

Cluster 3: Agrarian regions with low digital access and high informality (Zhambyl, Turkistan, Kyzylorda)

These findings indicate growing regional labor market polarization and highlight the need for tailored policy
measures to enhance digital infrastructure, formalize employment, and promote mobility in lagging areas.

5.1.3. Formalization and Institutional Constraints

Equation (3) shows that employment formalization is positively influenced by labor force growth and negatively
affected by unemployment. This supports the hypothesis of progressive formalization during economic expansion.
Nonetheless, institutional rigidities and high rural informality persist. Correlation results (Appendix G, Table A5) vali-
date these trends, underscoring the need for improved enforcement and incentives for formal job creation.

The estimated regression model exhibited strong explanatory capacity, as indicated by a coefficient of determination
of R? = 0.83, suggesting that 83% of the variation in the formal employment share is accounted for by the included
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independent variables. All estimated coefficients were statistically significant at the p < 0.05 level, confirming the robust-
ness and reliability of the observed relationships.

The model was estimated using the Ordinary Least Squares (OLS) method, drawing on annual data from 2014 to
2023. A summary of the regression results, including coefficient estimates, standard errors, and significance levels, is pro-
vided in Appendix F, Table A4.

The results of the regression analysis underscore the pronounced sensitivity of employment formalization to shifts in
macroeconomic conditions. In particular, an increase in the total number of employed persons is positively and signifi-
cantly associated with a higher share of formal employment, supporting the hypothesis of progressive formalization
within Kazakhstan’s labor market. Similarly, expansion in the overall labor force contributes to a greater proportion of
formal employment.

By contrast, the unemployment rate shows a statistically significant negative relationship with formalization levels.
This finding suggests that higher unemployment may push a segment of the workforce into informal employment or
reflect contracting demand for formal labor during periods of economic downturn.

The model’s strong explanatory power is indicated by a high coefficient of determination (R? = 0.83), reinforcing its
utility as a diagnostic and policy-relevant tool for monitoring structural labor market transformations.

To complement the regression findings, a correlation analysis was conducted. A strong positive correlation was ob-
served between the number of employees and total employment (r=0.93), while a strong inverse correlation was identified
between the unemployment rate and the share of employees (r=-0.88). These results confirm the robustness of the model’s
underlying assumptions and further support the empirical relevance of the selected variables (Appendix G, Table A5).

The empirical findings underscore the role of macroeconomic and institutional factors in shaping long-term trends
toward labor market formalization in Kazakhstan. These results provide quantitative support for the development of tar-
geted and regionally differentiated employment policies. However, beyond institutional reform, it is crucial to examine
the internal reallocation of labor across sectors, as this process offers insight into the underlying drivers of economic mod-
ernization and labor productivity dynamics.

5.1.4. Sectoral Employment Shifts

A longitudinal analysis of Kazakhstan’s employment structure over the 2014-2023 period reveals a gradual shift from
an agrarian—industrial employment model to features more aligned with a post-industrial economy. Notably, the most
substantial change occurred in the agricultural sector, where the share of total employment declined from 18.9% in 2014
to 11.9% in 2023 (Table 5), marking a reduction of 7 percentage points. This shift reflects both demographic transitions —
particularly urbanization—and the increasing mechanization of agricultural production, which has reduced labor inten-
sity and raised productivity levels.

By contrast, the industrial sector has exhibited relative stability in employment share, with only marginal decline.
This suggests a gradual internal restructuring from traditional extractive activities toward more capital- and technology-
intensive manufacturing processes. The observed contraction in employment in construction and adjacent industries may
also reflect automation trends, shifts in investment patterns, and shortened project implementation cycles in infrastructure
and housing.

Overall, these structural changes point to a reallocation of labor resources consistent with global patterns of economic
transition, albeit influenced by Kazakhstan’s specific institutional and regional characteristics. Continued monitoring of
sectoral employment dynamics is essential for informing workforce development policies and anticipating future skill
demand in a digitally driven economy.

The sectoral structure of employment in Kazakhstan has undergone notable transformation over the past decade,
with a pronounced shift toward service-oriented and knowledge-intensive sectors. The most significant employment
growth was observed in trade, education, healthcare, ICT, and professional services —sectors associated with higher value-
added and greater resilience to external shocks.

This shift reflects structural modernization processes, including the expansion of digital infrastructure, demographic
changes, and targeted public investment. In particular, rising employment in education and healthcare highlights in-
creased demand for social services, while growth in ICT and professional services signals the transition toward a digital
economy.

Conversely, employment in agriculture and low-productivity industry declined, indicating reduced labor demand in
traditional sectors due to urbanization and technological advancement. The share of employment in agriculture dropped
by 7 percentage points between 2014 and 2023, reflecting rising productivity and decreased labor intensity.
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5.1.5. Unemployment and Youth Vulnerability

Although the overall number of unemployed persons in Kazakhstan remained relatively stable between 2014 and
2023, underlying structural patterns point to deeper labor market vulnerabilities. To investigate these patterns, a corre-
lation analysis was performed using national labor statistics for the same period. The results, summarized in Appendix
I (Table A6), reveal several statistically significant relationships that shed light on the composition and persistence of
unemployment.

A strong positive correlation between overall and youth unemployment rates (r = 0.90-0.96) confirms the heightened
vulnerability of younger cohorts to labor market shocks, especially those aged 15-24 and 15-34.

A robust correlation between general and long-term unemployment (r = 0.81) indicates persistent joblessness and
potential inefficiencies in active labor market policies.

Notably, a negative correlation was identified between the unemployment rate and the number of registered unem-
ployed (r =-0.82), pointing to possible gaps in institutional coverage or the presence of unregistered unemployment.

These findings emphasize the structural nature of youth and long-term unemployment in Kazakhstan and suggest
that headline unemployment rates may underestimate the true scale of labor market exclusion. The results also provide a
basis for further econometric modeling to quantify the contribution of specific factors to changes in unemployment.

A key empirical finding is the strong positive correlation between the overall unemployment rate and youth unem-
ployment indicators. The correlation coefficients for the 15-24 and 15-34 age groups reach 0.90 and 0.96, respectively,
indicating a high sensitivity of general unemployment dynamics to fluctuations within the youth segment (Appendix I,
Table A6). This suggests that youth are disproportionately affected by labor market instability and that structural barriers
continue to hinder their effective integration into formal employment.

These results support the rationale for constructing a multivariate regression model to quantify the contribution of
specific variables —particularly youth and long-term unemployment—to overall unemployment trends. The observed as-
sociations also reveal underlying weaknesses in labor market resilience and raise concerns about the sustainability of em-
ployment outcomes for younger cohorts.

Another statistically significant relationship is found between the general unemployment rate and the long-term un-
employment rate, with a correlation coefficient of 0.81. This indicates a persistent connection between short-term labor
market fluctuations and prolonged joblessness, which may reflect the limited efficacy of active labor market policies. The
data highlight the need for targeted reintegration programs aimed at individuals facing extended periods of unemploy-
ment.

In contrast, the analysis reveals a negative correlation between the unemployment rate and the number and propor-
tion of registered unemployed individuals (r = -0.82 and r = -0.84, respectively). This pattern may point to limitations in
the official registration system and suggest the presence of unrecorded or “shadow” unemployment. As a result, the actual
scale of labor market distress may be underestimated by conventional indicators.

The estimation results from Equation (5) highlight the structural role of youth unemployment in shaping overall
labor market performance in Kazakhstan. The coefficient for youth unemployment is particularly strong and statisti-
cally significant, indicating that labor market instability disproportionately affects younger cohorts. Long-term unem-
ployment also contributes to aggregate joblessness, though to a lesser extent. These findings underscore the importance
of sustained, youth-focused employment strategies and targeted reintegration programs.

The model exhibits a high explanatory power (R2=0.951), confirming that youth and long-term unemployment jointly
account for over 95% of the variation in the aggregate unemployment rate.

The coefficient for youth unemployment (3; = 0.33, p < 0.001) is highly significant, emphasizing its central role in
driving unemployment fluctuations. The coefficient for long-term unemployment (3, = 0.074, p = 0.091) is moderately
significant, suggesting a secondary but noteworthy contribution. Both signs are positive, consistent with theoretical expec-
tations and prior correlation results.

These findings reinforce the conclusion that young people, particularly those in transitional life stages, are dispropor-
tionately exposed to labor market risks. The persistence of long-term unemployment further suggests systemic barriers to
re-employment, requiring targeted policy intervention.

In light of these results, the NEET (Not in Employment, Education, or Training) indicator serves as a critical marker
of structural exclusion, especially among youth. Analysis of national statistics shows a generally declining NEET trend
from 2014 to 2022, followed by a reversal in 2023. Specifically, for the 15-24 age group, the NEET rate decreased from 7.0%
in 2014 to 4.6% in 2022, then rose to 6.0% in 2023. For the 15-34 group, the decline was from 8.8% to 6.5%, followed by an
increase to 7.3% (Bureau of National Statistics, 2023).
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The regional distribution of NEET rates in Kazakhstan reveals considerable disparities. Cluster analysis based on
NEET levels in 2023 grouped regions into three distinct clusters (Table 10). Cluster 1 includes regions with relatively low
NEET rates (4.8-6.1%), such as Astana, Shymkent, and several industrialized western and northwestern regions. Cluster
2 represents regions close to the national average (6.7-7.0%), including Akmola, Almaty, and Zhambyl Regions. Cluster 3
consists of Karaganda, Turkistan, Ulytau, and Mangystau Regions, where NEET rates are highest (9.9-11.7%). These find-
ings highlight the spatial concentration of youth vulnerability and suggest the need for geographically targeted policy
responses.

The regression results from Equation (7) suggest that youth disengagement from employment and education is
closely tied to labor market performance. This highlights the limitations of employment-only approaches and the need
for comprehensive social and educational support programs.

The model demonstrates a positive association: a one-percentage-point increase in unemployment corresponds to a
6.22 percentage-point increase in the NEET rate. While the intercept lacks a standalone interpretation, the slope coefficient
is significant at the 90% confidence level (p = 0.056). The model’s explanatory power is moderate (R? = 0.383), indicating
that nearly 38% of the variation in the NEET rate is explained by changes in unemployment, with the remainder attribut-
able to other structural and institutional factors.

These results underscore the complexity of the NEET phenomenon and suggest that employment policies alone may
be insufficient to address youth disengagement. Multidimensional approaches, including educational reform and targeted
social inclusion initiatives, are essential.

5.1.6. Informality and Spatial Inequality

The share of informal employment in Kazakhstan declined notably from 25.0% in 2014 to 12.8% in 2023, indicating
measurable progress toward formalization. This trend is accompanied by a steady increase in salaried positions, reflecting
the gradual shift toward more regulated forms of employment. However, informal work remains widespread in rural
areas and among self-employed individuals, suggesting persistent structural barriers that continue to limit the full imple-
mentation of formal employment policies.

Marked spatial disparities persist: in 2023, informal employment in rural areas reached 20.5%, compared to 8.0% in
urban areas, driven by limited access to formal jobs and sectoral composition. Gender gaps have narrowed over time, with
informal employment rates converging to 13.1% for men and 12.5% for women by 2023. This convergence reflects both
improved formalization in female-dominated sectors and targeted employment initiatives.

These dynamics underscore the structural nature of informality in Kazakhstan, particularly in rural and low-produc-
tivity regions. Expanding formal job opportunities requires integrated policy responses —strengthening rural infrastruc-
ture, enhancing regulatory reach, and incentivizing formalization through digital tools and support for micro-enterprises.

The COVID-19 pandemic had a short-term but notable effect on informal employment dynamics, particularly among
men. Job losses in the formal sector during the crisis led to a temporary surge in informal economic activities, illustrating
the sector’s role as a buffer during labor market shocks. In contrast, female employment patterns remained relatively sta-
ble, likely due to sectoral concentration and limited occupational mobility.

5.1.7. Real Wage Dynamics and Labor Income Determinants

The analysis of Kazakhstan’s wage structure demonstrates a robust relationship between nominal earnings and
real income levels, while the minimum wage exhibits a comparatively weaker influence. To examine these dynamics,
an empirical assessment was conducted using national wage statistics for the period 2014-2023, focusing on the inter-
dependencies among nominal wages, the minimum wage, and both nominal and real wage indices under conditions of
macroeconomic volatility.

Pearson correlation analysis revealed a strong positive association between nominal wages and the minimum wage
(r=10.95), as well as between nominal wages and the nominal wage index (r = 0.92). The real wage index also showed a
positive correlation with these indicators, although to a lesser degree —reflecting the dampening effects of inflation and
the divergence between nominal growth and actual purchasing power (Appendix J, Table A7).

These patterns were further confirmed by a multiple linear regression model (Equation 8), which identifies nominal
wages as the primary driver of real wage index variation. In contrast, the minimum wage coefficient is weaker and only
marginally significant, suggesting that administrative wage policies play a limited role in ensuring household income
security. Moreover, external shocks such as currency devaluation in 2015 and the COVID-19 pandemic in 2020 had
measurable negative effects on real income, underscoring the need for more adaptive and market-responsive income
policies.
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Collectively, these findings indicate that real income resilience in Kazakhstan depends predominantly on sustained
nominal wage growth, while minimum wage adjustments alone are insufficient to protect household welfare in times
of economic stress. Future wage policy design should incorporate inflation expectations, regional cost-of-living differ-
ences, and productivity growth to enhance the effectiveness of income support mechanisms.

To identify the key drivers of changes in real wages, a multiple linear regression model was developed, with the real
wage index as the dependent variable. The model includes nominal wages and the minimum wage as explanatory varia-
bles and was estimated using the Ordinary Least Squares (OLS) method based on annual data from 2014 to 2023. The
results indicate a statistically significant positive effect of nominal wages on the real wage index (p < 0.05), while the coef-
ficient for the minimum wage is negative and only marginally significant. The model demonstrates strong explanatory
power, with an R? value of 0.81, indicating that 81% of the variation in the real wage index is accounted for by the selected
predictors (Appendix K, Table A8).

The years 2015 and 2020 were particularly sensitive to external shocks. The 2015 currency devaluation led to a signif-
icant decline in real incomes in USD terms, while the COVID-19 pandemic in 2020 caused the real wage index to drop
below 100%, reflecting a contraction in purchasing power. Although the minimum wage was raised during 2022-2023,
these adjustments resulted in only modest improvements in real incomes, suggesting limited effectiveness of administra-
tive wage policies in protecting household welfare.

The empirical findings indicate that nominal wage growth remains the primary driver of real income dynamics in
Kazakhstan, while changes in the minimum wage have a less consistent and often weaker effect. To strengthen income
policy, future models should incorporate additional variables such as inflation expectations, regional cost-of-living differ-
ences, and labor productivity.

5.2. Broader Implications

The findings of this study reveal structural bifurcation within Kazakhstan’s labor market, reflecting broader socioec-
onomic trends. On one hand, there is an evident shift toward digital, high-skilled, and flexible employment, primarily
concentrated in urban areas. On the other hand, informality, underemployment, and low-productivity jobs remain wide-
spread in rural regions. This duality reinforces labor market segmentation and contributes to inequalities in job stability,
income levels, and access to social protection.

The development of the ICT sector and other high-value-added services offers promising opportunities for sustaina-
ble employment growth. However, this potential is constrained by persistent infrastructure gaps, low digital literacy, and
the limited reach of reskilling and vocational education programs. These challenges are particularly pronounced in pe-
ripheral and rural areas, where the diffusion of remote work and platform-based employment remains minimal due to
digital exclusion.

A key vulnerability identified in the analysis is the structural exclusion of youth, especially among rural populations
and women. The strong statistical relationship between overall unemployment and NEET (Not in Employment, Educa-
tion, or Training) rates indicates that youth disengagement from the labor market is both a cause and a consequence of
broader labor market inefficiencies. These dynamics point to the need for comprehensive, gender-responsive labor market
strategies, including improved pathways from education to employment, targeted support for first-job acquisition, and
promotion of youth entrepreneurship.

Importantly, Kazakhstan has made regulatory progress by adopting the Social Code in 2023, which formally intro-
duces the legal category of platform-based employment into national legislation (Social Code of the Republic of Kazakh-
stan, 2023). This legislative shift acknowledges the growing presence of non-standard work models —including freelanc-
ing, gig work, and digital platform jobs —and provides a normative foundation for their gradual integration into the formal
labor system. However, the practical implementation of these provisions remains limited, and further institutional, regu-
latory, and technological measures are required to extend social insurance coverage and legal protection to workers en-
gaged in hybrid and informal forms of employment.

To facilitate long-term strategic planning, this study proposes a scenario-based framework (Appendix L, Table A9),
which outlines three labor market development pathways—optimistic, baseline, and pessimistic—based on current trajec-
tories of digitalization, institutional reform, and inclusivity. These scenarios provide benchmark indicators that can guide
policymakers in designing forward-looking, evidence-based employment strategies that address structural disparities and
promote inclusive labor market transformation.

6. Conclusions

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202507.2052.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 July 2025 doi:10.20944/preprints202507.2052.v1

Kazakhstan's labor market is undergoing a multifaceted transformation shaped by digitalization, economic restruc-
turing, and demographic trends. This study provides empirical evidence that digital infrastructure and employment in
high-tech sectors are key drivers of regional labor productivity, underscoring the importance of technological readiness
for sustainable economic growth. At the same time, persistent informality, skill mismatches, and territorial inequality con-
strain inclusive development.

Youth unemployment and the high NEET rate remain systemic challenges, particularly in rural and socioeconom-
ically disadvantaged regions. The strong statistical relationship between youth-specific indicators and overall labor
market performance confirms the central role of youth employment in shaping broader labor outcomes. To address
these challenges, Kazakhstan’s government institutions should adopt an integrated and proactive policy framework
targeting youth labor market inclusion.

First, school-to-work transition mechanisms should be strengthened through expanded access to internships, ap-
prenticeships, and subsidized first-job programs coordinated by the Ministry of Labor and Social Protection. These
measures would ease entry into formal employment, especially for graduates in non-urban regions.

Second, regionally adapted vocational training and digital upskilling programs must be scaled up, with a particular
focus on enhancing access to ICT competencies and soft skills among young people. This effort can build on existing
platforms such as Skills Enbek, but requires broader outreach in low-connectivity areas and among disadvantaged
youth.

Third, gender-sensitive policies should address the specific constraints faced by young women, such as access to
childcare, cultural norms, and occupational segregation. This includes support for flexible work formats, entrepreneur-
ship programs for young women, and training tailored to high-demand digital sectors.

Finally, the government should prioritize data-driven monitoring systems to identify regional NEET hotspots and
allocate resources efficiently. This includes investing in local employment centers, career guidance services in schools,
and the integration of digital labor market intelligence tools.

Collectively, these measures would support a more inclusive and productive youth workforce, contributing to
long-term human capital development and economic resilience.

Although the informal employment rate in Kazakhstan has shown a downward trend, non-standard and platform-
based labor continues to expand, particularly in urban centers, while remaining largely outside the scope of existing
regulatory and social protection frameworks. In recent years, the government has taken steps to address these gaps —
for example, through pilot projects on remote employment regulation, digital skills training programs on platforms
such as Skills Enbek, and the gradual introduction of simplified tax mechanisms for self-employed individuals. How-
ever, these measures remain fragmented and limited in reach.

To ensure that the ongoing transformation of the labor market is both inclusive and sustainable, further policy
consolidation is required. This includes adapting labor legislation to formally recognize hybrid and digital employment
formats, strengthening the integration of platform workers and freelancers into the social insurance system, and en-
hancing financial and institutional support for formalization —especially in rural and economically vulnerable regions.

A coherent policy strategy is therefore needed —one that promotes digital innovation and productivity growth
while reinforcing the institutional capacity of the labor system, reducing territorial disparities, and expanding access to
secure employment. In this regard, Kazakhstan’s public institutions —such as the Ministry of Labor and Social Protec-
tion, the Ministry of Digital Development, Innovations and Aerospace Industry of the Republic of Kazakhstan, and
regional Akimats—should work in coordination to implement cross-sectoral labor market reforms that are responsive
to spatial, technological, and demographic challenges.

6.1. Limitations and Directions for Future Research

While this study offers an in-depth empirical assessment of Kazakhstan’s labor market transformation in the context
of digitalization and structural shifts, several limitations must be acknowledged.

First, the analysis is based primarily on aggregated national and regional-level data. This limits the ability to assess
micro-level labor behavior, firm-specific dynamics, and individual decision-making processes regarding employment, ed-
ucation, or participation in the informal economy.

Second, the study employs a cross-sectional and short-term longitudinal design, which may not fully capture the
long-term effects and lagged responses associated with digitalization, macroeconomic shocks, or institutional reforms. The
absence of panel data restricts the ability to conduct time-sensitive causal inference or dynamic modeling.
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Third, due to data availability constraints, some potentially influential variables—such as sectoral labor mobility,
inflation expectations, and interregional migration —were excluded from the regression models. This may affect the com-
pleteness of the explanatory framework and leaves room for model enhancement.

Fourth, measurement challenges remain with respect to informal employment, gig economy participation, and re-
mote work —especially in rural areas—due to gaps in official statistical coverage and classification inconsistencies.

To address these limitations, future research should consider the following directions:

Microdata Analysis: Utilizing household or enterprise-level datasets would enable more granular insights into job
quality, employment preferences, and informal work strategies.

Longitudinal Modeling: Tracking employment outcomes over time would help assess the long-term effects of tech-
nological change, demographic shifts, and policy interventions.

Program Evaluation: Rigorous impact assessments of government employment initiatives, particularly those target-
ing youth and rural populations, would inform evidence-based policy adjustments.

Comparative Studies: Benchmarking Kazakhstan’s labor market against other resource-based or post-Soviet econo-
mies could offer valuable perspectives on shared challenges and successful strategies for labor system modernization.

By incorporating these approaches, future studies can strengthen the empirical basis for labor market reforms and
contribute to a more inclusive and adaptive employment ecosystem in the digital age.
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Appendix A

Table A1. Results of OLS regression model: determinants of real GDP growth per employed person (2020-2023).

Variable Coefficient Std. Error t-Statistic p-Value Interpretation
B
ICT_Access 0.452 0.148 3.05 0.004 Strong positive impact of digital infra-
structure
Tech_Employment 0.376 0.162 2.32 0025 Lechnological employment boosts labor
productivity
Gov_Edu_Spending 0237 0.130 1.8 0.075 Moderate positive effect of public educa-

tion spending
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Resource dependence hinders productivity

Resource_Dependency -0.314 0.122 -2.57 0.013
growth
Urban_Pop 0.091 0.118 0.77 0.442  Statistically insignificant
Constant 99.472 2.106 47.24 <0.001 Baseline growth rate
R-squared (R?) 0.63 _ _ _ Model explains 63% of variance in de-

pendent variable

Source: compiled by the authors based on the results of the OLS regression analysis for the period of 2020-2023.
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Figure Al. Employment dynamics in Kazakhstan for 20142023, %. Source: Bureau of National Statistics of the Republic of Kazakh-
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Appendix C

Table A2. Results of regression analysis of impact of macroeconomic factors on employment in Kazakhstan (2014-2023).

tfici Fr- t-Statis- -
Variable Coefficient Standard Er- t St.atls p Interpretation
B) ror tic Value
GDP Growth Rate 0.39 0.145 2.69  0.028 Positive impact on employment
Significant effect 1 t
Real Wage Index 0.57 0.113 504 0004 - BTICANtEHECt O cmploymen
growth
Constant -1.12 0.514 -2.18  0.056 Statistically insignificant at 5% level
Coefficient of Determinati
octiciento (Rz)e ermination 0.69 — — —  Model explains 69% of variation
Source: compiled by the authors based on the results of the OLS regression analysis using annual data for Kazakhstan from 2014 to
2023.
Appendix D
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Figure A2. Dynamics of the number of employees for 2014—-2023. Source: Source: Bureau of National Statistics of the Republic of
Kazakhstan,www.stat.gov.kz.

Appendix E

Table A3. Interpretation of regression coefficients in formal employment model.

Coefficient Direction of Impact Interpretation
An increase in total employment contributes to a rise in the share of formal em-
p1>0 Positive ployment, indicating the institutional strengthening of the official sector of the
economy.
A higher unemployment rate reduces the share of formal employment, possibly
p2<0 Negative reflecting the displacement of workers into informal or temporary employment
forms.

Growth in the overall labor force positively influences formalization, likely due

3>0 Positi
p osthve to demographic factors and the expansion of employment systems.

Source: compiled by the authors based on regression model outputs; signs of coefficients indicate the direction and strength of influ-
ence on the formal employment share.

Appendix F

Table A4. Regression results for determinants of growth in share of formal employment in Kazakhstan (2014-2023).

Variable Coefficient () St;:iird v fl-ue Interpretation
Number of Employed 0.456 0.118 0.007 Positive effect on formalization
Persons
Unemployment Rate -0.273 0.095  0.019 Negative effect
Labor Force 0.364 0.134  0.022 Growth in the labor force increases the share of employees
Constant 48.32 2.44 0.001 Baseline level
R2 0.83 — —  The model explains 83% of the variance.

Source: compiled by the authors based on the results of a multiple regression analysis. The model identifies key macroeconomic
determinants influencing the growth in the share of formally employed individuals.

Appendix G

Table A5. Correlation matrix of key labor market indicators in Kazakhstan (2014-2023).

Share of Em- Number of Em- Unemployment

ployees  ployed Persons Rate Labor Force

Indicators
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Share of Employees 1.00 0.93 -0.88 0.90
Number of Employed 0.93 1.00 ~0.86 0.92
Persons

Unemployment Rate -0.88 -0.86 1.00 -0.82
Labor Force 0.90 0.92 -0.82 1.00

Source: compiled by the authors based on official labor market statistics from www.stat.gov.kz. Values represent Pearson correla-
tion coefficients for 2014-2023.
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Figure A3. Dynamics of unemployment indicators in Kazakhstan for 2014-2023. Source: Bureau of National Statistics of the Repub-
lic of Kazakhstan,www.stat.gov.kz.

Appendix I

Table A6 Correlation matrix of unemployment indicators in Kazakhstan (2014-2023).
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Indicators g = 2 = E E <
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= E 2 £ T&§
= >~ » 2 @8°

£ S 2

i g
Unemployment Rate (%) 1.00 096 090 081 -0.82
Youth (15-34), % 0.96 1.00 088 073 -0.88
Youth (15-24), % 0.90 088 1.00 071 -0.62
Long-term Unemployment, % 0.81 073 071 100 -0.68
Registered Unemployed Persons, thousand -0.82  -0.88 -0.62 -0.68 1.00

Source: compiled by the authors based on official labor statistics from www.stat.gov.kz. Values represent Pearson correlation coeffi-
cients for unemployment-related indicators over the period of 2014-2023.
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Table A7. Correlation matrix of key wage indicators (2014-2023).

Nominal Nominal Wage Real Wage In-

Indicator Wage Index dex Minimum Wage
Nominal Wage 1.00 0.92 0.82 0.95
Nominal Wage Index 0.92 1.00 0.90 0.84
Real Wage Index 0.82 0.90 1.00 0.78
Minimum Wage 0.95 0.84 0.78 1.00

Source: compiled by the authors based on regression analysis results.
Appendix K

Table A8. Regression analysis of factors influencing the real wage index in Kazakhstan (2014-2023).

Variable Coefficient (B) Standard Error p-Value Interpretation
Nominal Wage 0.000082 0.00003 0.014 Positive effect on real wages
Minimum Wage -0.00051 0.00026 0.078 Slightly negative effect on real wages
Constant 95.6 0.48 0.001 Baseline level of real wage index
R? 0.81 — — The model explains 81% of the variance

Source: compiled by the authors based on regression analysis results.
Appendix L

Table A9. Labor market development scenarios in Kazakhstan under digital transformation.

Scenario Description Key Indicators (by 2030) Expected Outcomes
NEET rate: <4%
Rapid digital infrastructure Informal employment: <8%
P & . . pioy Inclusive labor market growth,
rollout, effective youth employ- Digital sector employment: .
. . regional convergence, reduced
Optimistic ment strategies, large-scale up- 210% . . .
e . . informality, and strong integra-
skilling, integration of informal Remote work share: 25% .
. tion of youth
workers Labor productivity growth:

>4% annually
NEET rate: 210%
Fragmented digitalization, per- Informal employment: 218%  Widening disparities, youth ex-

Pessimistic sistent institutional inertia, Digital sector employment: <5%clusion, stagnant productivity,
growing digital divide, ineffec- Remote work share: <1% expansion of precarious employ-
tive employment policies Labor productivity growth: ment

£1% annually
NEET rate: 6-7%
Gradual digital integration, Informal employment: 10-12%
moderate success of targeted  Digital sector employment: 6—
Optimal (Baseline) employment programs, partial 8%

Moderate formalization, selective
inclusion of youth, persistent ru-

1- tial t iti
formalization, improvement in Remote work share: 2-3% ral-urban gaps, partial transition

urban centers Labor productivity growth: 2—
3% annually

to digital economy

Source: compiled by the authors based on the results of the conducted analysis of Kazakhstan’s labor market for the period of 2014—
2023. Indicator values reflect scenario-based projections under the varying assumptions of digital transformation, institutional effec-
tiveness, and labor market inclusivity.
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