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Abstract 

 

Today, urbanisation is changing the face of cities, making them smarter. 

However, smart cities often overlook gender equality. This paper aims 

to explore the links between the implementation of smart city strategies 

and gender equality indicators, as well as to analyse the consequences 

of underestimating the importance of this aspect during city planning. 

This study conducted an interdisciplinary analysis of 25 academic 

publications and official reports (ITU, UN Women, UN-Habitat), which 

includes thematic coding, comparative analysis of regional indicators, 

and visualisation of statistics. The source data consisted of ITU statistics 

on the digital gender gap (2019–2024) and case studies of four cities: 

Barcelona, Amsterdam, Seoul, and Dhaka/Chennai. The results show 

that the global gender parity index for internet access has increased from 

0.91 to 0.94, and the gap in the number of users has narrowed from 277 

million to 189 million, but in the least developed countries, the indicator 

has declined (from 0.74 to 0.70). Case studies demonstrate that a 

combination of physical infrastructure (safe lighting, inclusive 

transportation) and digital solutions (mobile applications, gender-

disaggregated data) improves women's safety and mobility. The analysis 

identified barriers such as the digital divide, algorithmic bias, 

surveillance risks, and lack of women's participation in planning. The 

discussion highlights the issues of algorithmic bias and surveillance, 

underscores the importance of women's participation in planning, and 

provides recommendations for the development of truly inclusive smart 

cities. 
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1. INTRODUCTION 
 

Urban population growth and globalisation 

pose new challenges for urban planning, from 

environmental degradation to the exacerbation 

of social inequalities. By 2050, more than 68% 

of the world's population is expected to reside 

in cities (United Nations, 2018), underscoring 

the need for innovative solutions to support 

their sustainable development. The concept of 

a smart city involves the use of information and 

communication technologies (ICT) to optimise 

public services, save energy, and improve the 

quality of life. The European Commission 

defines a smart city as a combination of 

sustainable and economic development, and 

quality of life achieved by integrating physical, 

human, and social capital with digital 

infrastructure (Kotnala & Ghosh, 2018). 

However, the technological approach is often 

detached from social realities: women and 

vulnerable groups continue to face urban 

violence and limited access to services and 

transportation, highlighting the link between 

gender equality and sustainable urbanisation 

(Puttkamer, 2023). The Sustainable 

Development Goals (SDGs) emphasise the 

need for synergy between SDG 5 (gender 

equality) and SDG 11 (sustainable cities) 

(Ababneh et al., 2025). 

Despite recognising the importance of 

gender, many innovative initiatives focus on 

technology and economic efficiency while 

ignoring differences in residents' needs. The 

literature emphasises that cities are cultural and 

economic centres where development implies 

improving the quality of life, and sustainability 

implies intergenerational justice (Ababneh et 

al., 2025). Gender shapes access to resources 

and opportunities, but the same research shows 

that the participation of women and 

marginalized groups in smart city planning 

remains low (Ababneh et al., 2025). In the 

context of accelerating urbanization and 

climate change, the inclusion of a gender 

perspective is becoming an integral part of 

sustainable development (Ababneh et al., 

2025). 

This study aims to fill the gap in 

contemporary reviews, where the gender 

perspective is often treated as merely an add-

on to the technological agenda. The focus is on 

the question: how can smart cities be designed 

to enhance gender equality rather than 

reproduce inequalities? Given the scarcity of 

empirical research on gender in smart cities, 

this paper presents a comprehensive analysis 

that combines statistics, case studies, and 

policy recommendations. 

The article sets out the following objectives: 

(1) to analyze the literature on gender aspects 

of smart cities and identify research gaps; (2) 

to assess the scale and dynamics of the digital 

gender gap based on ITU data; (3) to study case 

studies of gender-oriented projects and derive 

performance metrics; (4) to formulate testable 

hypotheses and recommendations for inclusive 

urban policies. 

This study aims to connect two seemingly 

disparate fields: technological development 

and gender studies. Despite the rapid growth of 

interest in smart initiatives, there is still no 

comprehensive assessment of how digital 

transformation affects the daily lives of women 

and other marginalised groups. Modern cities 

are complex socio-technical systems; their 

effectiveness is determined not only by the 

introduction of sensors and algorithms, but also 

by the quality of public institutions, cultural 

norms, and the level of trust. Women have 

historically faced systemic barriers to 

accessing resources, opportunities, and spaces, 

and the digital transition risks perpetuating 

these inequalities if gender is considered only 

after the fact (Chant, 2013; Yellen, 2021; 

Ababneh et al., 2025). 

It is important to emphasize that 

technologies are not neutral. They are created 

and implemented in specific political, 

economic, and cultural contexts and can 

therefore reproduce existing hierarchies. 

Recent research has shown that algorithms 

trained on historical data often inherit hidden 

biases (Criado Perez, 2019), which can 

potentially limit women's access to resources 

or employment unfairly, as artificial 

intelligence (AI) is used (Smith & Rustagi, 
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2021; Soria Sotelo, 2025). In this light, smart 

city approaches should be seen as part of a 

broader social contract: the effectiveness of 

digital technologies will depend on how deeply 

they are rooted in the values of equality, 

transparency, and openness. As urbanization 

increases the impact on ecosystems, the smart 

city concept must also include climate 

sustainability: gender-sensitive infrastructure 

planning (e.g., lighting, sanitation, cooling 

points during heat waves) simultaneously 

addresses environmental adaptation and the 

protection of women and girls (Puttkamer, 

2023). 

Another important perspective is an 

intersectional and cross-sectoral approach. 

Gender experiences intersect with class, 

ethnicity, age, and physical ability, so digital 

strategies must consider the diversity of user 

scenarios. For migrant women, women with 

disabilities, and older women, barriers may be 

related not only to economic resources but also 

to language and cultural constraints. 

International organisations emphasise that 

access to the internet and digital services has 

become an integral part of human rights; denial 

of such access limits women's participation in 

the economy, education, and politics (Singh & 

Sauter, 2024). Consequently, the smart city 

ideology should not be limited to optimising 

traffic or energy. However, it should include 

the creation of safe spaces, care facilities, and 

support services that promote social interaction 

and solidarity. Only such a socially oriented 

vector will enable digital cities to work in the 

interests of all their residents truly. 

Our analysis is based on the idea that 

existing power structures shape technologies 

and can either transform or reinforce 

inequality. This paper explores how 

technology can contribute to inclusive 

development by ensuring accessibility and 

safety for all. Research begins with the 

hypothesis that integrating gender principles 

into the early stages of smart city planning 

enhances program effectiveness, reduces 

crime, and improves perceptions of safety, 

which will be tested through a case study 

analysis. 

2. LITERATURE REVIEW 
 

Smart cities are often positioned as a 

universal solution for sustainable development, 

but critics point out that the technological focus 

can lead to a “technology-centric” approach. 

Research emphasises the need to consider 

social factors when implementing ICT. 

Women, residents of poor neighbourhoods, the 

elderly, and people with disabilities have 

different mobility patterns and service needs 

than the “average” user. Therefore, standard 

smart systems may be ineffective for them 

(Puttkamer, 2023). Gender-sensitive planning 

involves creating safe streets, well-lit bus 

stops, caregiving infrastructure (playgrounds, 

toilets), and tools for residents to participate in 

decision-making (Puttkamer, 2023). 

International studies show that women 

often face harassment and violence in urban 

spaces, even in wealthy European cities, where 

25-45% of female respondents reported 

incidents of harassment (Puttkamer, 2023). 

The level of safety and comfort is determined 

not only by infrastructure, but also by 

behavioural and cultural norms (Whitzman et 

al., 2013; Jalalkamali & Doratli, 2022), which 

is why gender mainstreaming is becoming a 

key principle of sustainable urbanism. The 

Frontiers review emphasizes that the link 

between SDG 5 and SDG 11 lies in the use of 

smart technologies to solve social problems, 

promote sustainability principles, and improve 

transportation for women (Ababneh et al., 

2025). 

The tendency to rely on cameras, sensors, 

and analytics to ensure safety is often 

accompanied by an underestimation of privacy 

rights. As UN Women notes, video 

surveillance systems without institutional 

support from social services can only create an 

illusion of safety, leaving the root causes of 

violence unaddressed (Kotnala & Ghosh, 

2018). In addition, digital harassment is 

becoming an increasingly serious problem, 

especially in countries with poor legal 

protection. Ultimately, the underrepresentation 

of women in planning means that many 

decisions are made without considering 
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women's experiences. Women are 

underrepresented among architects, 

transportation engineers, and ICT developers 

(Puttkamer, 2023; Sánchez de Madariaga & 

Roberts, 2013; U.S. Bureau of Labor Statistics, 

2017), which reduces cities' ability to take into 

account the needs of mothers, older people, and 

people with disabilities. As a result, 

infrastructure is geared toward the “average” 

user, who is most often a middle-aged man. 

Another most apparent manifestation of 

inequality is the digital gender gap, the 

difference between men and women in access 

to the internet, digital devices, and the ability 

to use them. In Asia and the Pacific, only 54% 

of women have access to the internet. Women 

are 36% less likely to use the internet than men 

(Singh & Sauter, 2024). Reasons include low 

digital literacy, high device costs, cultural 

constraints, and inadequate infrastructure 

(Singh & Sauter, 2024). The inaccessibility of 

digital services exacerbates economic 

inequality and limits opportunities for distance 

learning and medicine (Singh & Sauter, 2024). 

An additional challenge is algorithmic bias. 

Studies have shown that 44% of AI systems 

implemented in various fields demonstrate 

gender bias (Berkeley Haas Center for Equity, 

Gender and Leadership, 2021; Soria Sotelo, 

2025). Bias arises from training on incomplete 

data and the lack of gender-disaggregated 

statistics (Soria Sotelo, 2025), leading to 

unequal distribution of resources (e.g., 

recommendation algorithms focused on male 

routes). 

Based on the above, it can be observed that 

existing research in the field of smart cities 

primarily focuses on a technology-centric 

discourse, prioritising the implementation of 

digital solutions, enhancing the efficiency of 

urban infrastructure, and stimulating economic 

growth. Social aspects, including gender 

equality issues, often remain unexplored. In 

addition, a review of the literature reveals that 

the gender perspective in urban planning is 

closely tied to the accessibility of 

transportation systems, the safety of public 

spaces, the availability of care and support 

infrastructure, and the level of women's 

participation in decision-making processes. 

The lack of attention to these issues leads to the 

reproduction of inequalities in access to 

resources and services, as well as the exclusion 

of the needs of significant population groups 

from planning decisions (World Bank, 2020).  

In low-income countries, this lack of 

attention hinders women's access to the 

internet, digital services, educational 

resources, and remote forms of employment. 

This gap is exacerbated by algorithmic bias, 

where digital systems trained on incomplete or 

unrepresentative data reproduce gender 

stereotypes and unevenly distribute access to 

services. Therefore, it is necessary to include 

gender-disaggregated data in planning 

processes, develop technologies that take into 

account user diversity, and ensure a balance 

between security and the protection of 

individual rights. A review of the literature 

showed that only with this approach can digital 

and infrastructure solutions help reduce 

existing inequalities rather than exacerbate 

them, creating more equitable and sustainable 

cities. 

 

3. METHODOLOGY 
 

The sources used in this paper were the 

academic databases Scopus, Web of Science, 

and Google Scholar, as well as the official 

portals of international organizations (ITU, UN 

Women, UN Habitat, UNESCAP). The search 

covered the period 2015–2024 and was 

conducted in Russian and English. The 

following key queries were used: “smart city” 

AND “gender”, “women” AND “smart cities”, 

“digital divide” AND ‘gender’, “safety app” 

AND city name. Additional sources 

(dissertations, city council reports) were 

searched for through city administration 

websites. 

In the first stage, a pool of 120 documents 

was formed. Duplicates and irrelevant types of 

publications (e.g., blog posts, commercial 

press releases) were removed; after this 

operation, 110 unique records remained. Next, 

the titles and abstracts were reviewed, and 70 

works were selected based on the inclusion 
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criteria (peer-reviewed, official statistics, and 

content related to gender and smart cities). At 

the final stage of full reading, 25 publications 

were left, which formed the basis of the 

analysis. Exclusion criteria: lack of gender 

data, technological descriptions without a 

social component, materials prior to 2015 

(excluding historical references). The selection 

scheme is presented in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Literature selection scheme (modified PRISMA) 

 

The statistical part is based on ITU data 

from the report Facts and Figures 2024 – the 

gender digital divide (ITU, 2024) and updated 

indicators of the gender parity index by region 

(ITU, 2024). For visualization purposes, 

graphs and tables were constructed showing 

the share of Internet users by gender, the 

dynamics of the GPS index, and the difference 
in the number of users. 

The qualitative analysis included thematic 

coding of texts, identification of categories 

(digital divide, data bias, security, 

participation), and cross-referencing of these 

categories with case study data. Four cities 

were selected for the case studies—Barcelona, 

Amsterdam, Seoul, and Dhaka/Chennai—

based on the following criteria: (1) the presence 

of a documented gender agenda in smart 

programs; (2) the availability of official reports 

and accessible metrics; (3) geographical 

diversity and level of digitalisation. Data on 

initiatives were collected from official 

municipal reports, scientific journal 

publications, and international organisation 

portals. 

The analytical tools included: (1) thematic 

coding to identify problems and solutions; (2) 

comparative analysis of regional indicators, 

including comparative GPS indicators and 

improvement rates; (3) visualization of 
statistical data using diagrams and tables; (4) 

development of recommendations grouped by 

level (municipalities, transport and 

communications operators, developers, NGOs) 

with an indication of possible metrics for 

success. 

The selection and screening scheme for 

publications is shown in Figure 1. It shows the 

process from the initial search to the final set of 

works used in the analysis. 

Qualitative analysis was conducted using 

thematic coding. Based on the selected articles, 

five categories were identified: (1) digital 

divide; (2) algorithmic bias; (3) security and 

 
1 IDENTIFICATION 

AND RECORDING 
Sources identified (databases, reports) n=120 

Additional records identified through other sources 

 
2 SCREENING AND 
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privacy; (4) participation and representation; 

(5) infrastructure and maintenance. Two 

researchers independently coded the texts 

(using NVivo software) and discussed 

ambiguous passages. To assess the consistency 

of the coders, Cohen's κ was calculated, which 

was 0.83, corresponding to a high level of 

reliability. Controversial passages were 

discussed until consensus was reached, and the 

coding framework was revised as necessary. 

This approach ensures the replicability and 

transparency of analytical conclusions. 

 

4. RESULTS 
 

ITU data show that in 2024, 70% of men 

and 65% of women worldwide had access to 

the internet, representing an improvement in 

gender parity compared to 2019 (0.91 → 0.94). 

The gap in the number of users has also 

narrowed: while in 2021 there were 277 

million more men than women online, by 2024 

this difference had decreased to 189 million 

(ITU, 2024).  

The visualisation shows not only the 

percentage ratio, but also the absolute gap in 

the number of internet users. The improvement 

in indicators between 2021 and 2024 may be 

due to several factors: the spread of 

inexpensive smartphones, the expansion of 

mobile broadband access, and targeted digital 

literacy programs aimed at women and girls 

(GSMA, 2023, UN Women, 2025). Thus, 

Figure 2 shows the proportion of men and 

women with internet access, as well as the 

number of users in millions worldwide. 

 

 
 

Figure 2. Proportion of men and women with internet access and difference in the number of users for 

2021 and 2024 

 
However, even with the gap narrowing in 

absolute terms, 189 million women still lack 

internet access compared to men, reflecting 

persistent inequality. Such differences are 

particularly prevalent in rural areas, where 

infrastructure is underdeveloped and cultural 

norms may limit women's access to 

technology. An analysis of the reasons for this 

gap reveals that high tariffs, low digital 

literacy, and weak connections between ICT 

policies and gender mainstreaming remain key 

barriers (Singh & Sauter, 2024). 

Further analysis shows that the digital 

divide has distinct intergenerational and spatial 

characteristics. Young women in cities tend to 

be quicker to adopt digital services and utilise 

messaging apps, mobile banking, and learning 

platforms. In contrast, older women and those 
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in rural areas are more likely to remain outside 

the digital economy. The reasons for this 

include low levels of general education, a lack 

of trust in technology, and security concerns. 

In several countries, girls are often denied their 

own smartphones or access to computers, as 

these devices are controlled by men, turning 

technology into a tool of control. These aspects 

underscore the need for programs targeting 

specific age groups and local communities, as 

well as campaigns that change cultural norms 

and persuade families of the benefits of digital 

education (Singh & Sauter, 2024). 

It is equally important to understand that 

access to digital technologies does not 

guarantee their practical use. Women often 

face a “secondary” gap, where connectivity 

does not lead to full participation in the 

economy and politics. For example, online 

entrepreneurship and remote work require 

skills in financial management, marketing, and 

data analytics. Without digital literacy courses 

and support, such opportunities remain 

unrealised. In addition, digital platforms can 

expose women to cyberaggression and 

unwanted attention, which reduces their 

motivation to use the internet. In this context, 

governments and NGOs must not only provide 

access but also create safe online spaces, 

support mentoring programs, and develop 

services to protect against digital violence 

(Kotnala & Ghosh, 2018). 

Finally, reducing the user gap should be 

seen as part of a broader picture that includes 

connection quality and service costs. In some 

regions, connections are unstable and 

expensive, limiting opportunities for streaming 

education or telemedicine. Gender-sensitive 

policies should consist of subsidising 

connectivity, developing public Wi-Fi zones, 

and encouraging competition among operators. 

Such measures, as successful examples from 

the Asia-Pacific region demonstrate, enable 

women to participate more actively in the 

digital economy and lay the groundwork for 

poverty reduction (Singh & Sauter, 2024). 

The Gender Parity Score (GPS) shows the 

ratio of women to men among Internet users. 

Figure 3 illustrates the global change in this 

index between 2019 and 2024, where the index 

approaches 1 as the gap between the two values 

narrows.
 

 
 

Figure 3. Dynamics of the global Gender Parity Index for 2019–2024 
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The growth of the global GPS index from 

0.91 to 0.94 reflects a gradual narrowing of the 

gap; however, the graph shows that the pace is 

slowing. After an increase in 2020–2021 (0.92 

→ 0.93), progress stalled, and by 2024, the 

value remained at 0.94. This suggests that the 

initial successes were probably achieved at the 

expense of “easily accessible” groups, while 

achieving parity (1.0) will require complex 

structural changes in education, employment, 

and legal regulation. An important conclusion 

is that even a slight improvement in the index 

has a significant impact on the lives of millions 

of women; a 0.01 increase in the GPS means 

that a significant number of women are 

connecting to the network. Therefore, national 

strategies should focus not only on expanding 

infrastructure but also on removing social and 

cultural barriers that affect Internet use (Singh 

& Sauter, 2024). Regions exhibit different 

dynamics.  

Table 1 summarises the change in GPS by 

region between 2019 and 2024. 

 

Table 1.  Change in the Gender Parity Score (GPS) by region for 2019–2024 

Region 
Index 

2019 

Index 

2024 
Trend Comment 

Global level 0,91 0,94 improvement 

(+0.03)     

the world is gradually moving 

towards gender parity (ITU, 2024) 

Asia‑Pacific 0,89 0,95 improvement 

(+0.06)     

the region is showing significant 

progress (ITU, 2024) 

Arab States 0,86 0,86 Stagnation 

(0) 

The gap is not narrowing (ITU, 

2024) 

LDCs (Least 

Developed 

Countries)     

0,74 0,70 Decline  

(-0.04) 

The gap has widened, requiring 

intervention (ITU, 2024) 

SIDS (Small Island 

Developing States) 

>1,00 1,00 slight 

decrease     

value fell but remained at parity 

(ITU, 2024) 

Americas / Europe / 

CIS 

– ≥0,98-

1,02 

parity 

achieved     

parity achieved, baseline data for 

2019 not provided (ITU, 2024) 

Africa – – improvement 

indicated     

indicated    region lags behind but 

is progressing (ITU, 2024) 

Note: compiled by the authors based on data ITU (2024)  

 
Table 1 and Figure 4 show that the Asia-

Pacific region has made the most significant 

progress, with the GPS index rising from 0.89 

to 0.95 (+0.06), while the global level 

increased from 0.91 to 0.94 (+0.03). At the 

same time, LDCs lost ground (a decline of -

0.04), while Arab states showed stagnation, 

remaining at 0.86. These differences 

underscore the need for regional strategies to 

take into account local conditions and 

opportunities. 

A more detailed analysis shows that 

successful regions, such as Asia-Pacific, 
combined government investment in 

infrastructure with market competition and 

civil society initiatives. There, government 

programs subsidised the cost of smartphones, 

promoted mobile applications in local 

languages, and developed campaigns to 

increase digital literacy among women. In 

Arab states, despite high GDP per capita, 

women's access to technology remains 

restricted by cultural barriers and low policy 

transparency (Singh & Sauter, 2024). A 

comparison of regions highlights that 

economic prosperity alone does not guarantee 

digital equality: a regulatory framework that 

supports women's rights and targeted programs 

to remove cultural barriers play a key role.  
Figure 4 shows the change in the GPS index 

for several regions.
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The distribution of the GPS index by region 

shows that SIDS (small island developing 

states) and the Americas/Europe/CIS have 

reached or even exceeded parity (values ≥ 1). 

Still, this success should be interpreted in light 

of the overall share of users: in SIDS, less than 

two-thirds of the population uses the internet 

(ITU, 2024), which means that small changes 

in absolute numbers can have a significant 

impact on the index.  

Additional visualisation in Figure 5 shows 

GPS index values by region in 2024. A value 

above one means that the share of female users 

exceeds the share of male users (parity and 

above). 

 

 
 

Figure 5. Gender Parity Index (GPS) by region in 2024 
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In the Americas/ Europe/ CIS regions, a 

high level of digital infrastructure is combined 

with high education indicators and gender 

equality policies, which contribute to 

achieving parity. The global level (0.94) and 

Asia-Pacific (0.95) show progress but have not 

yet achieved full equality. LDCs (0.70) lag 

significantly behind, underscoring the need for 

prioritised investment in women's digital 

literacy and access to communication services.  

Thus, the parity index should be analysed in 

conjunction with the overall share of users and 

context: high GPS values do not always mean 

high coverage, as can be seen in the example of 

SIDS. 

Further analysis highlights that regional 

differences in GPS are closely linked to 

economic and cultural factors. Countries with 

high per capita income may show stagnation or 

even decline if traditional gender roles limit 

women's participation in the economy, as 

observed in some Arab states (ITU, 2024). In 

contrast, in the Asia-Pacific region, positive 

dynamics have been driven by government 

smartphone subsidy programs, the mandatory 

introduction of gender analysis in service 

design, and the active role of women's NGOs. 

This shows that economic prosperity alone 

does not guarantee digital equality; it is 

achieved through a combination of political 

will, civic engagement, and cultural change 

(Singh & Sauter, 2024). In LDCs, the decline 

in the GPS from 0.74 to 0.70 indicates that 

infrastructure deficiencies, low levels of 

education, and gender norms are widening the 

gap, and simply building basic networks will 

not solve the problem. 

In this regard, it is essential to note that the 

GPS index does not accurately reflect the 

quality and depth of digital participation. 

Women may be among the users, but they may 

use the internet exclusively for basic 

communications. At the same time, men are 

more likely to acquire professional skills and 

access high-income areas such as 

programming and fintech. Differences in 

connection speed, network security, and the 

availability of content in local languages also 

affect the quality of participation. Therefore, 

expanding access must be accompanied by 

initiatives to improve digital literacy, develop 

content for women and girls, and combat 

online violence (Kotnala & Ghosh, 2018). The 

GPS Index is a “first step” but not a 

comprehensive measure of digital equality. 

Finally, the link between the digital divide 

and socio-economic resilience is becoming 

clear in light of climate and health crises. The 

COVID-19 pandemic has demonstrated that 

access to high-quality internet is crucial for 

education, telemedicine, and remote work. 

Offline women were deprived of these 

opportunities, which exacerbated economic 

and educational gaps. In the future, as cities 

face extreme weather events and population 

displacement, digital inclusion could become a 

factor in survival: from disseminating 

information about disasters to managing 

resource distribution. Therefore, regional and 

global strategies must consider digital equality 

as an element of climate resilience and support 

it on par with physical infrastructure. 

Practical examples show how integrating a 

gender approach improves women's quality of 

life. Table 2 lists initiatives in Barcelona, 

Amsterdam, Seoul, and Dhaka/Chennai. 

As part of the Lighting Masterplan 

program, approximately 1,100 smart 

streetlights were installed, resulting in 30% 

energy savings and approximately €4.5 million 

in annual savings (Maçon-Dauxerre, 2020). 

The IoT infrastructure includes 19,500 smart 

meters and 670 Wi-Fi hotspots; the program 

has saved $58 million in water supply and 

created approximately 47,000 jobs (Adler, 

2016).  

A number of sources also note a reduction 

in street crime of approximately 20% thanks to 

smart lighting (Welsh et al., 2022). For 

Amsterdam, Seoul, and Dhaka/ Chennai, 

significantly less quantitative data is available: 

indicators for bicycle lane coverage, security 

app usage are not published in open sources, as 

highlighted in the limitations section. A 

comparison of cases shows that the 

effectiveness of gender-oriented smart 

initiatives depends not only on the technology 

itself, but also on the economic context.   
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Table 2. Gender-inclusive initiatives and metrics in smart cities 

City  Initiative/ 

technology 

Description Quantitative indicators (KPIs) 

Barcelona Smart 

lighting, 

IoT, and 

Wi-Fi 

The city has installed smart streetlights, 

sensors, mobile apps, and deployed an 

IoT infrastructure with 19,500 smart 

meters and 670 Wi-Fi hotspots 

(Fortune, 2015). These solutions 

enhance visibility, enable women to 

plan their routes in real-time, increase 

energy efficiency, and provide free 

access to the network (Ababneh et al., 

2025). 

1,100 smart streetlights, 30% energy 

savings, and €4.5 million in savings 

per year; 19,500 smart meters; 25% 

water savings and $58 million in 

water supply savings; 670 Wi-Fi 

hotspots; 47,000 new jobs; €50 

million in additional parking revenue; 

a reduction in street crime of 

approximately 20% (Adler, 2016; 

Maçon-Dauxerre, 2020; Welsh et al., 

2022). 

Amsterdam Gender-

sensitive 

transport 

design 

The authorities and women's NGOs are 

designing bicycle and pedestrian routes 

that take into account the needs of 

women, mothers, and people with 

disabilities; route data is used to adapt 

infrastructure (Ababneh et al., 2025). 

Quantitative data on the impact of the 

initiative has not been published; 

metrics (e.g., number of lit bike paths 

or proportion of female users) are not 

available — this uncertainty is noted 

in the limitations section. 

Seoul Ansimi app 

and safety 

programs 

Seoul developed the Ansimi mobile app 

for sending distress signals and tracking 

routes, created video surveillance zones 

and women's parking lots, and 

organized digital literacy courses for 

women (Singh & Sauter, 2024). 

The Ansimi app has been downloaded 

more than 100,000 times; there are no 

official reports on crime reduction or 

parking lot usage. 

Dhaka / 

Chennai 

Digital 

security 

audit and 

crowdsourci

ng 

The apps allow women to mark 

dangerous locations on a map; the data 

collected is used by municipalities to 

improve lighting, organize patrols, and 

manage roads (Soria Sotelo, 2025). 

There is no available data on the 

quantitative effects (e.g., the number 

of dangerous areas marked or the 

reduction in incidents). 

Note: compiled by the authors based on literature and official reports (Ababneh et al., 2025; Soria Sotelo, 

2025; Adler, 2016; Maçon-Dauxerre, 2020) 

Thanks to a long-term strategy (since the 

early 2010s) and investment in IoT 

infrastructure, Barcelona has achieved 

measurable effects, including energy savings, 

employment growth, and crime reduction. At 

the same time, the programs initially included 

an assessment of the impact on vulnerable 

groups. In Amsterdam and Seoul, initiatives 

are developing in parallel with participation 

policies: the authorities actively cooperate with 

women's organisations, conducting public 

consultations and providing data in an open 

format. However, quantitative indicators are 

still rarely published, which indicates 

insufficient evaluation of programs and the 

complexity of measuring social effects. 

Dhaka/Chennai, despite limited resources, 
demonstrate an innovative approach—the use 

of crowdsourcing applications to map 

dangerous areas. However, the success of these 

initiatives is limited by the availability of 

smartphones and the literacy level of the 

population. These differences underscore the 

necessity of tailoring technologies to local 

conditions and developing indicators to 

evaluate the impact of programs on women's 

safety and mobility. 

Additionally, case studies demonstrate that 

combining physical infrastructure (such as 

lighting, well-maintained sidewalks, and video 

surveillance) with digital services (including 

mobile apps and feedback platforms) has a 

synergistic effect. For example, smart lighting 

in Barcelona not only reduces energy costs but 

also creates a sense of security, allowing 

women and girls to move freely at night. 

Similarly, women's parking lots and escort 
apps in Seoul increase comfort and can 

stimulate economic activity, as women use 

public transport more frequently and attend 
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cultural events. Such solutions must be 

complemented by social programs, including 

digital skills training, information about rights 

and opportunities, and support for women's 

entrepreneurship. 

The potential for scaling up the initiatives 

studied depends on financial and regulatory 

conditions. Barcelona was able to finance its 

plan through the municipal budget and private 

partnerships, whereas cities in the Global 

South often rely on international grants and 

pilot projects. Nevertheless, even low-budget 

programs such as collecting data on dangerous 

areas through free apps can yield quick results 

if accompanied by political will and 

community participation. For countries with 

limited resources, projects related to lighting 

and improving public transportation 

infrastructure may be a priority, as they directly 

impact the sense of safety and access to 

education and employment. 

A more detailed examination of the cases 

reveals the specific features of each initiative 

and provides lessons for scaling up. Back in 

2012, Barcelona began deploying an integrated 

fiber-optic network and thousands of sensors to 

track traffic, water consumption, and noise 

(Bakıcı et al., 2013). This infrastructure formed 

the basis of the Lighting Masterplan, which 

allows real-time brightness control and reduces 

energy consumption by 30%. An important 

aspect of the program was that the city 

collected feedback from residents through 

mobile apps and women's councils, which 

enabled the identification of dangerous areas 

and the rapid adjustment of lighting scenarios. 

Thus, the technological solution is linked to the 

ongoing participation of users and tied to a 

broader sustainability plan that includes water 

conservation, parking modernization, and job 

creation (Adler, 2016; Maçon-Dauxerre, 2020) 

In Amsterdam, gender-sensitive transport 

design has manifested itself in specific 

practices: the city has adapted bike lanes for 

strollers and applied ergonomic design for 

people with disabilities; additional public 

transport stops were introduced near 

kindergartens and care centres, and tram 

schedules were adjusted to take into account 

the time when women return home from work. 

These changes resulted from an extended 

dialogue among the municipality, women's 

organisations, and the academic community. 

Although quantitative indicators have not yet 

been published, qualitative data indicate an 

increase in women's satisfaction with transport 

and a decrease in incidents of harassment at 

stations. Amsterdam is also investing in IT 

platforms for consultation, allowing residents 

to vote on priority changes, which increases 

transparency and accountability (Ababneh et 

al., 2025). 

The example of Seoul shows how a digital 

safety ecosystem can be integrated into urban 

infrastructure. The Ansimi app connects users 

with the police, allowing them to track their 

route in real-time. At the same time, 

surveillance cameras and designated parking 

spaces for women ensure physical safety, while 

digital literacy courses help women utilise the 

services effectively. Seoul also runs campaigns 

to raise awareness of gender-based violence 

and has set up hotlines to support victims. 

Despite the lack of official data on the decline 

in crime, the app's popularity (over 100,000 

downloads) suggests that residents trust this 

approach. The government continues to update 

the service, adding language and inclusive 

features (Singh & Sauter, 2024). 

In the cities of Dhaka and Chennai, digital 

safety audits are based on crowdsourcing 

platforms where women report dangerous 

streets, inadequate lighting, or a lack of 

transportation. This data is sent to municipal 

authorities, who develop plans to improve 

infrastructure, including installing streetlights, 

creating safe routes to schools and markets, and 

establishing patrols. Experience shows that the 

effectiveness of such programs depends on the 

availability of smartphones, literacy levels, and 

the responsiveness of authorities. In some 

areas, the creation of women's self-help groups 

has been key to success: they help other women 

download the app, teach safety, and 

accompany them on their journeys. Thus, 

digital solutions work when they are 

accompanied by a strong community and 

support from NGOs (Soria Sotelo, 2025).  
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Taken together, these examples 

demonstrate that the success of gender-focused 

initiatives depends on the symbiosis of 

technology, institutional support, and public 

participation. Technology only amplifies the 

effects if local authorities are willing to invest 

in infrastructure and listen to residents. 

Women's NGOs and activist groups act as 

intermediaries between the community and 

municipalities, providing feedback and 

oversight. The key conclusion is that each city 

requires an individualised strategy that 

considers its unique cultural and economic 

characteristics; solutions cannot be copied 

without adaptation. At the same time, the 

general principles are clear: quality data, 

transparency and accountability, joint 

planning, and consideration of the needs of 

marginalised groups. 

A review of the literature revealed several 

key obstacles. Table 3 summarizes the main 

barriers, their causes, and consequences. 
 

Table 3. Main barriers and risks to gender-inclusive smart cities 

Barrier/problem     Causes and manifestations Consequences 

Digital gender gap     Low digital literacy; high prices for 

devices and connectivity; cultural 

norms; limited infrastructure (Singh & 

Sauter, 2024). 

Limited access for women to 

education, healthcare, e-commerce, 

and civic participation; women with 

disabilities and residents of poor 

areas are most vulnerable (Singh & 

Sauter, 2024). 

Algorithmic bias     Training AI on historical data where 

women are underrepresented; lack of 

gender-disaggregated data (Soria 

Sotelo, 2025). 

Algorithms repeat gender stereotypes 

and reinforce the uneven distribution 

of resources. 

Risk of surveillance 

and privacy 

violations   

Reliance on video surveillance without 

legal protection; increase in digital 

violence and dissemination of personal 

data (Kotnala & Ghosh, 2018). 

Violation of women's privacy; 

decreased trust in digital services and 

authorities. 

Lack of 

participation and 

representation 

Low representation of women among 

urban planners and ICT developers; 

limited access to digital platforms 

(Puttkamer, 2023). 

Services are geared toward the 

“average” (male) user; infrastructure 

does not take into account the needs 

of mothers and people with 

disabilities. 

Note: compiled by the authors based on literature (Singh & Sauter, 2024; Soria Sotelo, 2025; Puttkamer, 

2023).

 

The barriers presented in Table 3 are closely 

interrelated. The digital gender gap is the 

foundation on which the other problems are 

built: lack of access to the internet prevents 

women from participating in online education, 

leaving them out of the high-tech employment 

market. Algorithmic bias exacerbates the gap, 

as recommendation systems based on historical 

data often invisibly exclude women from 

decision-making processes. Solving these 

problems requires a comprehensive strategy: 

governments should subsidise the cost of 

connectivity, and companies should publish 

data on algorithmic risks and involve ethics 

and gender experts in AI development. The 

danger of surveillance underscores that 

security cannot be built solely on total 

surveillance; a legal framework regulating data 

processing and storage is crucial, as is the 

existence of independent control and feedback 

mechanisms. Lack of participation is a cross-

cutting issue: without women in design teams 

and politics, the results will be geared towards 

male needs and therefore incomplete. 

Removing these barriers requires both 

structural changes (e.g., representation quotas) 

and cultural transformation aimed at revising 

gender stereotypes in society. 
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5. CONCLUSION  
 

Smart cities have the potential to be a 

powerful tool for gender equality. However, 

this potential can only be realised through a 

comprehensive approach that combines 

technology with social innovation and policy 

reform. According to ITU data, the global 

digital divide is narrowing, but remains 

significant, especially in LDCs and Arab 

states, requiring flexible, context-sensitive 

strategies. Case studies from Barcelona, 

Amsterdam, Seoul, and Dhaka/Chennai 

demonstrate that integrating physical 

infrastructure (such as lighting and 

transportation) with digital services (including 

mobile apps and gender-disaggregated data) 

enhances women's safety and engagement. 

However, without gender mainstreaming, data 

ethics, and real civic participation, smart 

systems risk reinforcing existing inequalities. 

This study contributes to the interdisciplinary 

field of “smart cities, gender, and 

sustainability” (Bibri & Krogstie, 2017) by 

proposing a methodology that combines 

quantitative analysis, thematic coding, and 

case studies, allowing for the simultaneous 

identification of structural barriers and the 

scaling up of successful practices. The results 

underscore the need to shift from a technology-

centric to a human-centric approach: digital 

infrastructure must be complemented by 

measures to expand women's rights, increase 

their economic independence, and enhance 

their participation in decision-making 

processes. A promising direction is the 

development of a regulatory framework for 

assessing gender inclusiveness with indicators 

of access (the proportion of women using the 

internet and digital services), safety (the level 

of crime and harassment in “smart” 

neighborhoods), participation (the 

representation of women in the management of 

transport and technology companies), and 

impact (income and employment growth). 

International coalitions such as UN Women 

and ITU can play a key role in standardisation 

and data exchange.  

Future research should focus on refining 

indicators, assessing the long-term effects of 

emerging technologies on women's daily lives, 

and developing legal mechanisms to protect 

digital rights. Finally, an intersectional 

approach is critical: women's experiences 

intersect with class, ethnicity, age, and 

disability, so without taking into account the 

needs of migrant women, women with 

disabilities, and older women, “smart” projects 

risk becoming solutions for the privileged. 

Based on the principles of participation, 

transparency, and social justice, smart city 

innovations can become part of the global 

movement for gender equality and truly serve 

everyone. 
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Abstract 
 

Gender inequality in the labour market remains a persistent issue 

in Kazakhstan despite legislative progress and improved 

educational attainment among women. This study aims to assess 

the impact of motherhood, part-time employment, and access to 

preschool education on women’s economic participation and the 

gender pay gap. The research applies a quantitative methodology 

based on official data from the Bureau of National Statistics of 

Kazakhstan for the period 2001–2023. Descriptive statistics, 

growth rate analysis, and Pearson’s correlation analysis were used 

to examine key structural, institutional, and demographic 

indicators. The analysis reveals a strong negative correlation 

between the share of children under age three enrolled in preschool 

and the gender pay gap (r = –0.878), as well as a strong positive 

correlation between part-time employment and the gender pay gap 

(r = 0.811). Over two decades, preschool coverage increased from 

4.3% to 47.8%, while the share of women working part-time 

dropped from 41% to 6%. Additionally, a negative correlation was 

found between the number of women applying to employment 

services and the gender pay gap (r = –0.769), indicating the 

importance of active labour market policies. The findings confirm 

that expanding preschool infrastructure, promoting formal 

employment, and supporting women’s return to work can reduce 

gender disparities. Policy recommendations are proposed to 

strengthen gender equity and female economic empowerment in 

alignment with SDG 5. 
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1. INTRODUCTION 
 

Gender equity is a significant component of 

sustainable development and economic 

growth. Despite improvements in legislation 

and the achievement of gender equality in 

education and political representation through 

gender quotas, economic inequality between 

men and women persists. Women remain 

underrepresented in managerial positions and 

face both cultural and structural barriers that 

limit their participation in the labour market. 

Achieving work–family balance is also 

essential; however, according to the Bureau of 

National Statistics (2025), women spend an 

average of 3.5 hours per day on unpaid 

domestic labour, while men spend only 1.1 

hours. 

Gender equity is a significant component of 

sustainable development and economic 

growth. Despite improvements in legislation 

and the achievement of gender equality in 

education and politics, the gender pay gap 

remains substantial, especially in Kazakhstan. 

It is driven by occupational and sectoral 

segregation, unequal distribution of care 

responsibilities, and limited access to 

leadership positions (Tomaskovic-Devey & 

Skaggs, 2002). Women are more likely to work 

part-time or in informal jobs due to family 

obligations, which deepens inequality 

(Ghilarducci & Lee, 2005). 

Motherhood significantly affects women’s 

career prospects through what is known as the 

“motherhood penalty,” characterised by lower 

wages, employment interruptions, and limited 

advancement opportunities (Manning & 

Robinson, 2004). Studies show that access to 

childcare and preschool education can mitigate 

these effects by supporting mothers’ return to 

full-time, formal employment (Berlinski & 

Galiani, 2007). However, responses to 

childcare availability vary depending on 

education, region, and traditional gender norms 

(Abe, 2013; Akgunduz & Plantenga, 2018). 

In Kazakhstan, gender inequality remains 

persistent despite progress in legal frameworks. 

Women are concentrated in low-paid sectors 

(Buribayev & Khamzina, 2019), face barriers 

to managerial roles (Kenzheali et al., 2024), 

and often leave the labor market due to 

insufficient access to childcare for children 

under three (Nugmanova et al., 2025). These 

patterns illustrate the continuing need  

effective institutional policies that promote 

gender equity and economic inclusion. 

Nevertheless, a research gap remains 

regarding the impact of institutional measures 

on women's employment, including the effects 

of preschool infrastructure on the motherhood 

penalty, the level of formal employment, and 

the development of women-led enterprises in 

Kazakhstan. 

Therefore, this research aims to analyse the 

relationship between key social and economic 

indicators affecting women’s employment and 

to develop policy recommendations for 

reducing women’s economic vulnerability in 

Kazakhstan. This research uses a quantitative 

research design based on data from the 

National Bureau of Statistics. Descriptive 

statistics and growth rates were calculated for 

key indicators of women’s employment across 

five time points (2003–2023). In addition, 

Pearson’s correlation analysis was conducted 

to assess the relationships between gender-

related labour market variables. 

To address this aim, the research is guided 

by the following research questions: 

RQ1 – Does the maternity penalty impact 

female employment in Kazakhstan? 

RQ2 – How does part-time employment 

among women relate to gender income 

inequality? 

RQ3 – Do employment services reduce the 

gender pay gap? 

The research is particularly relevant in the 

context of Kazakhstan’s strategic 

commitments to the Sustainable Development 

Goals (SDG 5) and ongoing national efforts to 

strengthen female economic empowerment. 

The paper is structured as follows: Section 

2 presents the literature review. Section 3 

outlines the methodology and data sources. 

Section 4 presents the descriptive and 

correlational findings. Section 5 discusses the 

policy implications and concludes with 

recommendations. 
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2. LITERATURE REVIEW 

 
The gender pay gap remains significant in 

Central Asian countries. It is caused by sectoral 

and occupational segregation, which reflects 

both horizontal and vertical inequalities, as 

well as by the unequal distribution of care 

responsibilities and limited access to 

management positions, recruitment, and career 

promotion (Dickens & Lang, 1993; 

Tomaskovic-Devey & Skaggs, 2002). 

In addition, a persistent gender gap is also 

driven by part-time jobs, informal 

employment, and horizontal segregation. Part-

time employment affects men and women 

differently. According to Hirsch (2005), the 

income loss for women in part-time roles is 

smaller than for men. Women more often work 

part-time than men and are employed in lower-

paid sectors (Ghilarducci & Lee, 2005). 

Furthermore, another factor contributing to the 

gender gap is the number of hours worked: 

women work 3-4 hours less per week than men 

(Baker & Drolet, 2010). 

Family-related responsibilities also 

influence these patterns. Polachek (2014) 

found that the gender pay gap increases 

significantly after marriage, especially after 

childbirth. According to Antonie et al. (2020), 

women often opt for part-time employment due 

to family responsibilities. As a result, a 

persistent gender pay gap is also linked to 

marital status. Moreover, women usually 

consciously expect lower earnings when 

switching to part-time employment (Schrenker, 

2023). 

The link between motherhood and career 

outcomes has been thoroughly established in 

the literature. According to Manning and 

Robinson (2004), the pay gap between men and 

women increases after exiting paid 

employment and further widens with the 

accumulation of career breaks. Women with 

children face a maternity penalty that reduces 

their employment prospects, lowers income, 

and limits career growth opportunities 

(Rzhanitsyna, 2000). Additionally, Blau and 

Currie (2006) argued that labor market sorting 

expands pay inequality, especially in 

transitional economies. 

In this context, access to early childhood 

education becomes crucial. Berlinski and 

Galiani (2007) found that the expansion of 

preschool organisations increases mothers' 

participation in the labour market. 

Furthermore, kindergartens reduce the 

motherhood penalty and promote full-time, 

formal employment for women (Loughran & 

Zissimopoulos, 2009). In line with this, 

Mourao (2013) emphasises that access to 

preschool education plays a crucial role in 

facilitating women's return to the labour 

market and reducing the negative impact of 

career breaks. 

However, responses to improved childcare 

access are not uniform. Women’s responses to 

improved access to childcare depend on 

regional female employment levels and 

cultural aspects, including traditional family 

roles (Abe, 2013; Akgunduz & Plantenga, 

2018). A decline in the motherhood penalty is 

reflected not only in increased employment but 

also in improved job quality. According to 

Berthelon et al. (2024), there is a clear income 

gap between women with children and those 

without, which persists for years after 

childbirth. Their research shows that low-

educated women are more likely to start full-

time jobs and sign short-term contracts, while 

women with higher education gain access to 

more stable employment and higher income. 

At the same time, maternity-related policies 

may have unintended consequences. The 

maternity penalty is higher in countries with 

high female labour force participation and 

strong institutional support for maternity leave 

(Kleven et al., 2019). Women invest less in 

skills and choose lower-paid jobs in 

anticipation of future career breaks (Meara et 

al., 2020). However, as Kolesnik et al. (2021) 

noted, risks remain. Extended parental leave 

reduces women’s employment levels and 

limits their career advancement. Employment 

breaks lead to a partial loss of human capital 

and reduced labour efficiency. Moreover, 

employers tend to prefer hiring and promoting 

women who are unlikely to take long-term 

leave.  
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Finally, family structure also shapes 

women's career trajectories. There are mixed 

findings regarding the impact of marital status 

on careers. In families where the husband's 

career is prioritised, women’s promotions 

increase the likelihood of divorce. In contrast, 

this effect is absent in egalitarian families 

(Folke & Rickne, 2020). At the same time, the 

presence of marriage and children negatively 

affects women’s participation in 

entrepreneurship, with many women leaving 

business after marriage or childbirth (Ojong et 

al., 2021). 

The situation with gender equality in 

Kazakhstan is improving; however, gender 

segregation still persists in low-paid sectors 

(Buribayev & Khamzina, 2019). The gender 

pay gap and the limited presence of women in 

management positions influence females in the 

labour market (Kenzheali et al., 2024). 

Preschool education for children under the age 

of three is limited in Kazakhstan (Nugmanova 

et al., 2025). As a result, many women leave 

the labour market or work part-time or in 

informal jobs, which increases social and 

economic inequality. 

 

3. RESEARCH METHODS 
 

This research employs a quantitative 

research design to examine the structural, 

institutional, and demographic factors that 

influence gender inequality in employment in 

Kazakhstan. The approach is based on 

secondary data analysis using official 

statistical indicators from the National Bureau 

of Statistics for the period 2001–2023. The 

research focuses on a set of indicators that 

capture key aspects of women's economic 

participation as presented in Table 1. 

 
Table 1. Descriptive statistics  

Code Variable Mean Standard 

Error 

Standard 

Deviation 

Min Max Confidence 

Level 

(95.0%) 

GPG Gender pay gap 33,09 1,044 5,008 21,7 41,3 2,16 

PRE3 Share of children 

under 3 in 

preschool 

20,12 3,55 17,04 4,10 56,3 7,37 

WLF Share of women 

in labor force 
78,487 0,204 0,978 76,4 80,3 0,42 

WPT Women working 

part-time 
17,643 2,398 11,499 5,8 40,7 4,97 

MAR Number of 

marriages 
135951,78 4067,51 19507,12 92852 168447 8435,51 

DIV Number of 

divorces 
43405,08 1915,32 9185,56 29599 59796 3972,13 

WES Women applying 

to employment 

services 

235408,95 22597,01 108371,47 125309 544459 46863,33 

ISR Income-to-

subsistence ratio 
180,07 4,949 23,73 124,65 207 10,26 

Note: compiled by the author  
 

The dataset comprises of observations 

spanning the period 2001-2023, covering 

women's participation in the labour market, 

demographics, and the social and economic 

sustainability of Kazakhstan. The chosen 

variables cover key structural, institutional, and 

demographic aspects that influence women's 

employment and income. These variables 

allow the gender pay gap to be analysed 

concerning access to preschool infrastructure, 

types of employment, marital status, and 
applications to employment services. The 

research structure is illustrated in Figure 1.  
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Figure 1. The stages of research implementation 

 

The research consists of 4 stages. The first 

stage is data collection from Bureau of National 

Statistics for the period 2001-2023. The second 

stage is data cleaning, where missing data was 

removed for analysis. The third stage is data 

analysis, where descriptive statistics are 

provided, and correlation analysis is computed 

to identify relationships between variables. The 

fourth stage involves developing 

recommendations based on analysis and 

identifying barriers. 

Statistical method 

The analysis consists of three main stages. 

First, descriptive statistics were calculated to 

explore the distribution, central tendencies 

(mean), and dispersion (standard deviation, 

minimum, maximum) of the selected variables. 

This step helped to identify trends in the gender 

pay gap, part-time employment, preschool 

access, and women's participation in the labour 

market over time. 

Second, growth rates of key indicators were 

calculated using a time-series approach, with 

2003 selected as the base year. These growth 

rates enabled the assessment of long-term 

structural changes in women's employment and 

related socio-economic indicators across five 

observation points: 2003, 2008, 2013, 2018, 

and 2023. 

Third, Pearson’s correlation analysis was 

employed to assess the strength and direction 

of linear relationships between selected 

quantitative variables. This method is 

appropriate for identifying statistically 

significant associations between continuous 

variables such as the gender pay gap, preschool 

coverage, women’s labour force participation, 

marital statistics, and applications for 

employment services. Pearson’s correlation 

coefficient (r) is calculated using the following 

formula (1): 

 

𝑟 =
∑ 𝑥𝑦−

∑ 𝑥 ∑ 𝑦

𝑛

√(∑ 𝑥2−
(∑ 𝑥)2

𝑛
)(∑ 𝑦2−

(𝑦)2

𝑛
)

             (1) 

 

 

where: 

n – number of paired observations; 

∑ 𝑥𝑦 – sum of the product of paired scores; 
∑ 𝑥, ∑ 𝑦 – sum of x-values and y-values; 

∑ 𝑥2, ∑ 𝑦2 – sum of squared x-values and y-

values. 
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The correlation coefficients were 

interpreted according to the following criteria: 

|r| ≥ 0.90 – very strong correlation, 0.70 ≤ |r| < 

0.90 –  strong correlation, 0.50 ≤ |r| < 0.70 — 

moderate correlation, and |r| < 0.50 –  weak 

correlation. 

The choice of the quantitative method is 

explained by the possibility of conducting a 

systematic and empirical analysis of the 

relationship between gender inequality in the 

labour market and social, economic, and 

institutional factors in Kazakhstan. The 

availability of data for the years 2003, 2008, 

2013, 2018, and 2023 allows for the 

consideration of long-term changes in 

women’s employment by economic activity, 

the share of children under the age of three in 

preschool, the number of women applying to 

employment services, and the level of women’s 

unemployment. 

Pearson’s correlation analysis enables the 

interpretation of linear relationships between 

variables and the understanding of their 

strength. To develop effective policies, 

evidence-based and quantitative data are 

essential. 

 

4. RESULTS  
  
Kazakhstan has made significant progress 

in achieving gender equality. In particular, 

equality in the education system, the 

introduction of gender quotas for political 

representation in 2020 (Constitutional Law of 

the Republic of Kazakhstan, 2024), laws 

against violence toward women, and the 

expansion of women’s presence in business. 

However, despite all legislative efforts, the 

position of women in the labour market 

remains uneven. Figure 2 illustrates the gender 

pay gap in Kazakhstan from 2000 to 2023. 
 

 
 

Figure 2. The gender pay gap in Kazakhstan from 2000 to 2023 

 

Analysis reveals the changes in the gender 

pay gap in Kazakhstan from 2000 to 2023. In 

the early 2000s, the pay gap was approximately 

39–40%, then began to steadily decline, 

reaching 34% in 2010 and 25% a decade later. 

A significant decrease occurred after 2019, 

likely in response to social, economic, and 

political changes. Despite the long-term 

positive trend in reducing the gender pay gap, 

the data also highlight the instability of these 

outcomes, which requires continued attention 

from state policy and the employment system. 

For a more detailed understanding of the 

underlying causes of the gender pay gap, the 

dynamics of women's participation in the 

labour market are presented in Table 2.
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Table 2. Main indicators of women’s labour market participation for 2003–2023 
Year Share of 

women 

employed 

by 

economic 

activity 

Share of 

children 

under 3 

in 

preschool 

Women 

applied to 

employm

ent 

services 

Level of 

women 

unempl

oyment 

Change in 

women 

employmen

t share (%) 

Change 

in 

preschool 

coverage 

(%) 

Change 

in women 

employm

ent 

services 

(%) 

Change in 

women 

unemploy

ment % 

2003 46,5 4,3 135586 10,4 0 0 0  

2008 47,3 5,6 129663 7,9 1,720 30,233 -4,368 -24,038 

2013 46,9 15,6 180818 5,9 0,860 262,791 33,360 -25,316 

2018 43,1 31,7 307567 5,4 -7,312 637,209 126,843 -8,475 

2023 40,9 47,79 544459 5,3 -12,043 1011,395 301,560 -1,851 

Note: compiled by the author based on Bureau of National Statistics (2024)  

 
Analysis reveals the dynamics of key 

indicators, including the number of children in 

preschool, unemployment rates, and 

applications for employment services, 

concerning women’s participation in the labour 

market between 2003 and 2023. Coverage of 

children under the age of 3 in preschool 

increased from 4.3% in 2003 to 47.8% in 2023, 

an almost elevenfold rise. This significant 

growth reflects the scale of institutional 

transformation in the early childhood sector 

and can be attributed to state policies 

promoting work–family balance. On the other 

hand, it may also indicate cultural shifts, such 

as a decline in the traditional role of 

grandparents in caregiving. 

At the same time, the participation of 

women shrank from 46.5% to 40.9%, and 12% 

decrease, which could indicate structural 

changes in the economy, shifts in women's 

employment, or an increase in informal 

employment among women. The number of 

women applying for employment services 

increased by approximately 300%, indicating 

an expansion of institutional coverage, 

improved access to employment services, as 

well as growing social vulnerability and 

instability in the labour market.  

By the decline in women’s unemployment, 

there has also been a decrease in the share of 

women involved in part-time jobs and informal 

employment (see Figure 3). 

 

 
Figure 3. Trends of women employment in Kazakhstan for 2000–2022 
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The level of women’s unemployment in 

Kazakhstan has shown a steady downward 

trend over the past two decades. In 2003, the 

unemployment rate among women stood at 

10.4%, reflecting both the structural challenges 

of the post-Soviet labour market and the 

limited integration of women into formal 

employment sectors. By 2008, this figure had 

dropped to 7.9%, and continued to decline, 

reaching 5.9% in 2013, 5.4% in 2018, and 

5.3% in 2023.  

Analysis of female formal employment has 

shown a gradual downward trend. Specifically, 

the share of women in formal jobs decreased 

from approximately 46% in 2001 to around 

41% in 2023. Analysis reveals that about 41% 

of women worked part-time in 2000; however, 

this figure shrank significantly over the 

following two decades. By 2023, the indicator 

had decreased to 6%, reflecting changes in the 

labour market structure or a transition of 

women to other types of employment. 

Additionally, the development of kindergarten 

infrastructure has helped women balance work 

and family life, enabling them to work full-

time.  

The share of women involved in informal 

employment fluctuated between 2012 and 

2016. The reduction in informal employment 

may reflect improved labour market regulation 

and a decline in the shadow economy. This 

trend could also be linked to the legalisation of 

employment and the formal registration of 

businesses as sole proprietorships or limited 

liability partnerships (LLPs). Therefore, the 

percentage of enterprises led by women is 

presented in Figure 3. 

 

 
 

Figure 3. Percentage of enterprises led by women in Kazakhstan by enterprise type for 2010-2023 

 

Analysis reveals the share of enterprises led 

by women in the period 2010–2023 by type. 

Small enterprises demonstrate gradual growth, 

increasing from 26% to 28.5%, which indicates 

a sustainable rise. Medium enterprises 

increased by 5% during the period, despite a 

temporary decline in 2015. While large 

enterprises have the smallest share of women 

bosses, they still showed 7% growth, with an 

insignificant decrease in 2023. 

In general, the results show positive 

dynamics in the expansion of women’s 

participation in business leadership. This trend 

is particularly evident in the steady growth of 

women-led small and medium-sized 

enterprises, as well as in the gradual increase in 

female representation within large enterprises. 
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These developments may reflect the 

cumulative impact of state policies aimed at 

supporting female entrepreneurship, improved 

access to financial and educational resources, 

and shifting societal attitudes toward gender 

roles in the business sector. 

To identify the relationships between key 

social and economic indicators reflecting 

gender equality in the labour sphere, a 

correlation analysis was conducted in Table 3.

 

Table 3. Correlation matrix 

Variable GPG PRE3 WLF WPT MAR DIV WES ISR 

GPG 1 -0,878 -0,359 0,811 -0,377 -0,553 -0,769 -0,588 

PRE3 -0,878 1 0,502 -0,815 0,128 0,621 0,871 0,514 

WLF -0,359 0,502 1 -0,470 0,139 0,550 0,462 0,330 

WPT 0,811 -0,815 -0,470 1 -0,592 -0,890 -0,702 -0,891 

MAR -0,377 0,128 0,139 -0,592 1 0,667 -0,035 0,836 

DIV -0,553 0,621 0,550 -0,890 0,667 1 0,440 0,898 

WES -0,769 0,871 0,462 -0,702 -0,035 0,440 1 0,375 

ISR -0,588 0,514 0,330 -0,891 0,836 0,898 0,375 1 

Note: compiled by the author  

 
Based on the presented results, the 

following conclusions were drawn. 

Kindergarten (PRE3) 

There is a strong negative correlation (r = -

0.878) between the share of children under 3 

who attend kindergarten and the gender pay 

gap. It suggests that extending access to 

preschool education provides women with the 

opportunity for full-time employment and 

career growth, and as a result, reduces the 

gender pay gap. Additionally, it demonstrates 

an improvement in work-family balance. 

Moreover, the strong negative relationship 

with part-time employment (r = -0.815) may 

shrink the necessity for women to work part-

time and involve women in full employment. 

Thus, the expansion of preschool infrastructure 

is a crucial factor in overcoming structural 

barriers to women's employment. 

Part-time employment (WPT) 

The revealed positive correlation between 

the share of women working part-time and the 

gender pay gap (r = 0.811) suggests that it 

contributes to an increase in the pay gap. A 

strong negative correlation between part-time 

employment of women and the number of 

divorces (r = -0.890) shows that as the 

proportion of women working part-time 

decreases, the divorce rate increases. Increases 

in women's full-time employment may be 

accompanied by increased economic 

independence, which in turn reduces financial 

dependence on a partner and makes divorce 

more socially and financially feasible. 

Changing gender roles in the family and the 

redistribution of responsibilities between 

spouses can create additional stress in 

households where both partners work full-

time. 

Women applying to employment services 

(WES) 

There is a negative correlation (r = -0.769) 

between the number of women applying to 

employment services and the gender pay gap. 

As the number of women applying to 

employment agencies increases, the gender 

wage gap decreases. The increase in women's 

requests for employment support may indicate 

a more active integration of women into the 

formal labour market, which contributes to the 

improvement of their economic situation. 

Employment agencies, especially those with 

retraining and vocational development 

programmes, can reduce barriers to high-

paying or skilled employment, thereby helping 

to narrow the gender income gap. In addition, 

it may reflect increased awareness and activity 

among women in seeking equal opportunities, 

which also affects the overall wage structure 

between the sexes. 
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Income-to-Subsistence Ratio (ISR) 

There is a moderate negative correlation 

with the gender pay gap (r = –0.588), 

indicating that an increase in women’s income 

is associated with a reduction in the gender 

gap. A strong negative correlation is observed 

with women working part-time (r = –0.891). 

As women’s income grows, the share of those 

working part-time decreases, likely because 

they transition to full-time employment. 

The observed correlations support the need 

for increased investment in the preschool 

education system, the expansion of retraining 

programs, and the promotion of full-time 

employment for women as strategic measures 

to reduce gender inequality in the labour 

market. These findings highlight the 

importance of addressing both structural and 

institutional factors to ensure women’s equal 

access to economic opportunities and long-

term financial security. 

 

5. CONCLUSIONS 

The research examined the impact of 

maternity leave, part-time employment, and 

access to preschool education on the gender 

pay gap and gender inequality in the labour 

market in Kazakhstan. It was revealed that 

structural and cultural barriers limit the 

economic activity of women. 

Maternity is a key factor that strengthens 

women's economic vulnerability. Insufficient 

access to kindergartens leads to career breaks, 

an increase in the share of part-time and 

informal employment, and, consequently, the 

accumulation of the motherhood penalty 

(Mourao, 2013). Part-time employment, 

despite its flexibility, limits career 

development opportunities and is associated 

with lower income, thereby exacerbating 

gender inequality (Hirsch, 2005). 

Despite achievements in legislation and 

parity in education, economic inequality 

between women and men persists. The gender 

pay gap in Kazakhstan is decreasing; however, 

it remains significant. The correlation matrix 

revealed the factors that most influence 

inequality. 

Regarding RQ1, it confirms that the 

maternity penalty significantly impacts female 

employment in Kazakhstan. The correlation 

analysis reveals a strong negative relationship 

between the availability of preschool education 

for children under the age of 3 and the gender 

pay gap (r = –0.878), as well as with the rate of 

women working part-time (r = –0.815). Access 

to preschool education for children under the 

age of 3 significantly reduces the gender 

income gap and decreases the share of women 

working part-time. Preschool infrastructure is 

essential for women's participation in the 

labour market. It also helps women return to 

employment more quickly and reduces the 

motherhood penalty (Berlinski & Galiani, 

2007). Affordable and accessible preschool 

services for children under 3 are especially 

relevant for women with low and medium 

income levels, who cannot afford private 

kindergartens or nannies. Consequently, the 

lack of early childcare options acts as a 

structural barrier to women’s sustained 

economic engagement and career progression. 

Therefore, the expansion of preschool 

education is both a social and economic 

measure to reduce gender inequality, increase 

employment, and support women’s economic 

empowerment. 

Regarding RQ2, the results confirm that 

part-time employment among women relates to 

gender income inequality. The analysis reveals 

a strong positive correlation between part-time 

jobs and the gender pay gap (r = 0.811). 

Women working part-time face limited career 

growth opportunities and lower income, which 

makes them economically vulnerable (Antonie 

et al., 2020). While flexible schedules help 

achieve work–family balance, they often come 

at the cost of social protections, limited access 

to professional development, and reduced 

long-term security. In the long run, this leads 

to lower pension savings, accumulated 

economic loss, and growing inequality both 

during working age and into retirement. 

Therefore, reducing involuntary part-time 

employment should be a priority in gender-

sensitive employment policy. 

Regarding RQ3, the results confirm that 
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employment services reduce the gender pay 

gap. A negative correlation was found between 

the number of women applying to employment 

services and the gender pay gap (r = –0.769). 

The application of women to employment 

services can be interpreted as a positive factor 

contributing to increased formal employment 

and enhanced opportunities for women's 

professional development. The support 

provided by employment centres such as 

retraining programs, career consulting, and job 

placement assistance fosters women's active 

participation in the formal economy and helps 

reduce economic inequality between the sexes. 

An increase in women’s income relative to 

the cost of living is accompanied by a decrease 

in the share of part-time employment and a 

reduction in the gender pay gap. Economic 

stability enables women to transition into more 

sustainable, full-time, and socially protected 

forms of employment, decreasing their reliance 

on unstable and low-paid jobs. In the long term, 

this also strengthens their economic autonomy 

and reduces the risks of social vulnerability. 

Moreover, there is an evident expansion of 

women’s participation in business. The share 

of enterprises led by women has shown a 

steady increase. This trend may indicate 

adequate state support for female 

entrepreneurship, improved access to financial 

and educational resources, and changing public 

perceptions of gender roles in business. 

Addressing gender inequality requires a 

systematic and intersectoral policy approach 

aimed at eliminating institutional and cultural 

barriers. The following measures should be 

prioritised: 

(1) Development of infrastructure for 

preschool education, especially for children 

under the age of three; 

(2) Promotion of formal and flexible 

employment (including remote work and part-

time jobs with social protection); 

(3) Expansion of professional 

development, retraining programs, and support 

for women’s reintegration into the labour 

market; 

(4) Reduction of gender segregation in 

employment sectors. 

In general, the implementation of these 

measures would contribute to narrowing the 

gender pay gap, strengthening women’s 

economic independence, increasing formal 

employment, and ensuring sustainable, 

inclusive growth aligned with the Sustainable 

Development Goals (SDG 5).
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Abstract 
 

Today in Kazakhstan, there are still imbalances between men and 

women in the labour market. The purpose of the study is to determine 

the level and sustainability of gender differences in employment in 

Kazakhstan based on the analysis of selected factors using the 

methods of correlation, regression and cluster analysis. The research 

uses methods of descriptive statistics, correlation analysis, linear 

regression and K-means clustering. The initial data for the study were 

obtained from official statistical sources of the Bureau of National 

Statistics of the Republic of Kazakhstan and include annual 

employment figures for men and women. Regression analysis (R2 < 

0.05, p> 0.1) confirmed the absence of statistically significant upward 

or downward trends, indicating a structural and persistent gender gap. 

Correlation analysis revealed moderate positive associations between 

male employment and the share of industry and education in GDP (r 

= 0.38-0.43), while female employment was less correlated with the 

agricultural sector (r = 0.28). Data clusterisation divided the study 

period into two clusters of years with relatively low and high 

macroeconomic indicators. The results obtained confirm that gender 

inequality in employment in Kazakhstan has a structural and 

institutional nature and does not decrease automatically with 

economic growth. Future research areas include the development of 

models for assessing the impact of social norms, family policy, and 

digitalisation on women's employment. 
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1. INTRODUCTION 
 

Gender discrimination in the workplace 

remains one of the most persistent problems in 

all labour markets around the world. Although 

overall trends in labour force participation have 

flattened in most countries, differences 

between men remain a reflection of entrenched 

social, economic and institutional structures. In 

the post-Soviet economies of Kazakhstan and 

other countries, economic restructuring created 

new inequalities as well as new opportunities 

as economic transformation changed the 

structure of employment in different sectors 

and at various levels. It is therefore necessary 

to understand the general trend in women's and 

men's work so that the trend towards equality 

can be examined, and what obstacles lie ahead 

to limit women's participation in the labour 

market. 

Kazakhstan represents a special case in the 

study of gendered labour patterns. Thanks to 

sustained economic growth over the last 

decade and structural investment in industry 

and education in particular, a gap between men 

and women in the workplace still exists. 

According to official statistics, men's 

employment is higher than women's in all 

cases, raising significant questions as to why 

the gap has not narrowed. Although short-term 

trends may reflect episodic economic shocks, 

such as the 2015 oil price shock or the 2020 

pandemic, it is unclear whether these shocks 

have affected employment inequality or 

whether the gender gap is relatively stable in 

the long term. The persistence of these 

imbalances suggests that gender discrimination 

in employment is not simply a consequence of 

temporary economic difficulties but is 

supported by the structural and institutional 

features of the national labour market. 

Occupational segregation, limited access to 

high-wage industries, and unequal distribution 

of household labour continue to impact 

women's labour force participation. The link 

between economic growth and social norms 

also helps to reinforce this asymmetry in the 

sense that progress in industrial development 

and education does not directly equalise the 

corresponding levels of employment. Thus, an 

assessment of labour order in Kazakhstan will 

only be complete when quantitative indicators 

are included along with the sociocultural 

determinants that reinforce gendered labour 

hierarchies. 

Moreover, long-term analysis of labour 

stability through statistical modelling can 

identify systemic trends that go beyond 

cyclical trends. Through correlation, regression 

and cluster analysis, this study places gender 

inequality in employment within its 

institutional framework so that even during 

times of economic recovery or change, labour 

imbalances are believed to remain stable. This 

analytical approach highlights the need for 

targeted interventions at organisational and 

policy levels, aiming not only to increase 

women's access to the labour force but also to 

transform the institutional arrangements that 

support unbalanced participation. The results 

thus contribute to the overall conversation 

about sustainable and equitable economic 

growth by demonstrating that gender balance 

in the workforce requires more than a legal 

framework - it involves a transformation of the 

distribution of opportunities in the new 

financial landscape. 

The purpose of the study is to identify the 

nature and sustainability of gender differences 

in employment in Kazakhstan based on 

selected factors through the use of correlation, 

regression and cluster analysis. The study uses 

descriptive statistics to determine employment 

levels, correlates employment levels with 

patterns, and performs regression analysis to 

analyse long-term trends and stability. Cluster 

analysis to identify structural groups of years 

with similar economic and employment 

characteristics. Using these methods, the study 

will focus on addressing three key issues: (1) 

men's performance is never higher than 

women's, (2) manufacturing performance is 

sustained and, surprisingly, over the long term, 

and (3) whether gender differences have 

changed over the observed decade. 

This article contributes to the scholarly 

literature on labour market inequality by 

offering a comprehensive statistical analysis of 
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gendered labour in Kazakhstan, which has 

been the subject of intense research interest for 

more than a decade. He constructs gender 

inequality in temporal and structural terms, 

explaining that inequality not only continues to 

exist, but is actually embedded in broader 

economic forces. The findings have policy 

implications, suggesting that economic growth 

alone is insufficient to counteract gender 

inequality, and concrete measures are needed 

to achieve equal participation in the labour 

market. 

 

2. LITERATURE REVIEW 
 

A significant body of evidence addresses 

gender inequality in labour markets and 

identifies it with broader economic, 

institutional and cultural mechanisms. 

Scientists have debated for decades whether 

gender differences reflect differences in 

productivity at the individual level or systemic 

barriers rooted in social and economic 

structures. Theoretical and empirical 

approaches have evolved, from early human 

capital models to sophisticated institutional 

and econometric models that identify structural 

inequalities across space and time. 

The intellectual origins of such debates go 

back to classical human capital theory, 

developed in the second half of the twentieth 

century. Becker (1991) and Mincer (1974) 

viewed education and experience as 

investments that increase people's productivity 

levels and argued that differences in wages and 

employment between women and men reflect, 

to a large extent, differences in the 

accumulation of human capital. Later 

developments of this model, such as extended 

neoclassical models (Lucas, 1988; Romer, 

1990; Mankiw et al., 1992), emphasised the 

fact that education and skills are the engines of 

economic growth. However, these models have 

been criticised for being quantitative in nature, 

as they tend to underestimate the social and 

institutional dimensions of gender inequality 

(Acker, 1990). Researchers have realised that 

markets themselves can reproduce inequalities 

if they are based on asymmetric access, cultural 

codes and labour segmentation. In the 1990s, 

attention turned to transition economies as 

market liberalisation changed employment 

systems. Ogloblin (1999) proved that the post-

Soviet transformation increased occupational 

segregation, and women took up low-paid and 

insecure social professions. Coudouel and 

Marnie (1999) found that women became more 

likely to work part-time and informally, while 

men were employed in industrial and technical 

occupations. Brainerd (2000) demonstrated 

that market reforms increased gender 

employment and wage inequality in Eastern 

Europe and the former Soviet Union, as 

privatisation disproportionately benefited men. 

Ashwin (2002) noted that family gender and 

traditional beliefs continue to limit women's 

participation in formal employment. Paci 

(2002) reached the same conclusion, finding a 

double pattern of inclusion: women's high 

levels of education are followed by exclusion 

from managerial and industrial occupations.  

By the mid-2000s, the evidence was leaning 

toward institutional explanations. Reva (2005) 

noted that even during the years of economic 

recovery, women in Kazakhstan and other 

transition countries remained concentrated in 

low-wage social sectors, while men controlled 

high-productivity sectors. Heyat (2006) 

emphasised that gender stereotypes and 

societal expectations limit women's 

professional mobility. Reports by the 

International Labour Organisation (2004) and 

UNDP (2009) confirm that legal equality is not 

being respected due to inadequate institutions 

and poor enforcement. The World Bank (2008) 

found that women's employment in 

Kazakhstan declined during structural 

adjustment, and economic growth alone could 

not eradicate gender inequality. Taken 

together, these articles demonstrate that 

inequality persists because economic and legal 

reforms have not fundamentally altered deeply 

ingrained social and institutional values. 

The 2010s saw a methodological shift 

towards econometric and data-driven research. 

Blau et al. (2017) showed that, despite high-

income countries, gender inequality persists 

due to occupational segregation and unequal 
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distribution of unpaid domestic labour. Meurs 

et al. (2021) characterised the Kazakh labour 

market as a “gender regime” that combines 

Soviet institutional legacies with market 

discrimination, resulting in women's monopoly 

in low-paid social professions such as 

education and medicine. Qi (2023) used data 

mining techniques to examine job stability 

among college graduates and determined that 

gender plays a huge role in work conditions, 

with women experiencing longer job search 

durations and less job stability. Flynn et al. 

(2024) explained that gender differences in 

wages and employment arise not only from 

differences in productivity but also from 

behavioural asymmetries and employer 

discrimination. Nurbatsin et al. (2024) showed 

that occupational segregation is the most 

significant source of wage inequality in 

Kazakhstan, and Kuanova et al. (2024) showed 

that women’s employment is more sensitive to 

macroeconomic shocks, despite improvements 

in the quality of employment. 

At the global level, OECD (2020) reports 

and comparative analyses highlight that gender 

inequalities remain deeply structural. Despite 

increases in educational attainment and formal 

equality, women’s representation in high-

productivity occupations lags behind that of 

men due to persistent institutional and cultural 

barriers. These results support earlier research 

by Blau et al. (2000) and further support the 

view that gender differences are embedded in 

long-term structural configurations rather than 

short-term economic fluctuations. 

Overall, the literature reviewed in this 

article shows the same trend over the decades 

from the 1970s to the 2020s: gender inequality 

in employment persists despite economic 

modernisation, educational progress, and 

policy reform. Neoclassical models provide 

practical explanations of individual 

differences, but institutional and structural 

models are better at explaining the persistence 

of inequality over time. For Kazakhstan and 

other countries with economies in transition, 

gender differences are determined not by 

fleeting distortions but by sustainable 

institutional mechanisms. This study builds on 

this literature and applies descriptive, 

correlation, regression and cluster analyses to 

assess the persistence and determinants of 

gender inequality in employment in 

Kazakhstan for 2014-2024. 

 

3. RESEARCH METHODS 

 
Employment stability by gender in 

Kazakhstan in the period 2014-2024. The data 

is analysed in this book using a general 

quantitative approach, including descriptive, 

correlation, regression, and cluster analysis. In 

developing the methodology, every effort was 

made to take into account both the temporal 

and structural aspects of gender inequality in 

employment, and to determine whether 

macroeconomic conditions influence the 

employment rates of men and women 

separately or not. 

A systematic approach provides 

methodological consistency to the study and 

helps move from data preparation to statistical 

interpretation. As shown in Figure 1, the study 

uses a consistent methodological sequence 

with five stages of analysis: data collection, 

descriptive and trend analysis, correlation 

analysis, regression and clustering models, and 

final interpretation.  

The evidence is based on annual 

observations of the sex and age group of men 

and women of working age (in percentage) and 

macroeconomic indicators of the sectoral 

structure of the economy, i.e. the percentage 

share of agriculture, industry and education in 

gross domestic product (GDP). These were 

chosen because they reflect both the structural 

composition of the national economy and the 

composition of employment across broad 

sectors. 

Before statistical testing, all variables were 

checked for consistency, precision, and 

completeness. Continuous variables were 

standardised to ensure comparability of scales 

and to prevent bias in multivariate analyses. 

Preprocessing ensured consistency of 

subsequent correlation and clustering 

operations. 
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FIGURE 1. The scheme of the sequential steps of research 
 

In this case, the variables were divided into 

two blocks of concepts: (1) employment 

indicators by gender, that is, Fem_Empl, 

Male_Empl, Gender_Gap, which reflect 

quantitative as well as structural differences in 

the labor force; and (2) economic structure 

indicators Agri_GDP, Ind_GDP, Educ_GDP, 

respectively, which reflect sectoral value 

added to GDP and reflect changes in 

employment in the future. 

The Gender_Gap variable was defined as 

the difference in the employment rates of men 

and women and was used as the leading 

indicator of gender inequality in the labour 

market. The Clusters variable documents 

structural clusters obtained using K-means 

clustering, which divided the observation 

period into two regimes with contrasting 

macroeconomic conditions and employment 

status.  

Analysis variables, units of measurement, 

and data sources are listed in Table 1.
 

TABLE 1.Variables indicating units of measurement and data sources 

Code Variable Unit of  

measurement 

Data  

source 

Fem_Empl Employment rate of 

women 

Percentage of total 

working-age female 

population 

Bureau of National Statistics 

(2024) 

Male_Empl Employment rate of men Percentage of total 

working-age male 
population 

Bureau of National Statistics 

(2024) 

Agri_GDP Share of agriculture in 

GDP 

Percentage of GDP Bureau of National Statistics 

(2024) 
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Ind_GDP Share of industry in GDP Percentage of GDP Bureau of National Statistics 

(2024) 

Educ_GDP Share of education in GDP Percentage of GDP Bureau of National Statistics 

(2024) 

Gender_Gap Difference between male 

and female employment 

rates 

Percentage points Calculated by authors based on 

Bureau of National Statistics 

(2024) 

Clusters Structural grouping by 

economic and employment 

indicators 

Cluster index (1–2) Calculated by authors using K-

means clustering 

Year Observation  

year 

2014–2024 Bureau of National Statistics 

(2024) 

Note: compiled by the authors based on the Bureau of National Statistics (2024) 

 
Descriptive statistics were used to describe 

gender patterns of employment over time. 

Trend analysis was also used to present trends 

in women's and men's employment over the 

course of a decade, and to determine whether 

changes reflected a cyclical or long-term 

pattern. Correlation analysis was then used to 

assess the direction and strength of the 

relationship between employment levels and 

macroeconomic indicators. The Pearson 

correlation matrix at the 95% confidence level 

was used to determine the relationships 

between female and male employment levels 

and the sectoral components of GDP - 

education, industry and agriculture. Separate 

linear regressions were estimated for male and 

female employment rates, with Year as the 

explanatory variable. Slope coefficients close 

to zero confirmed the absence of statistically 

significant upward or downward trends, 

implying that gender inequality in employment 

is a structural feature of the Kazakhstan labour 

market rather than a function of cyclical 

conditions. 

Finally, cluster analysis was used to 

determine employment and macroeconomic 

structural patterns. Using the K-means 

algorithm, the optimal number of clusters was 

determined using the elbow method, in which 

the within-cluster sum of squares (WCSS) 

curve showed a characteristic inflexion point at 

k = 2. As shown in Figure 2, the result indicates 

two broad structural regimes: years of 

relatively low employment and weaker 

macroeconomic performance, and years of 

higher employment and more substantial 

contribution to industry and education.  

 

 

K-means Clustering 

Instructions  

Clustering vector 

Sum of Squares Table 

 

  Value 

Cluster 1 20.7 

Cluster 2 14.4 

Between clusters 20.0 

Total 55.0 
 

FIGURE 2. Correlation matrix 
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As shown in Figure 3, the cluster plot 

graphically illustrates these two modes. 

Confirmation that the observed differences are 

not spurious, but systematic, is the 

identification of clusters. Even within the high-

performing cluster, the employment rate of 

men is still higher than that of women, which 

confirms the fact that gender discrimination in 

the labour market of Kazakhstan exists even 

with and without good and bad periods in the 

economy. 

Overall, this mixed methodological 

framework, combining descriptive, correlation, 

regression and cluster analysis, provides a 

strong basis for studying the temporal stability 

and structural persistence of gender inequality 

in the labour market. The results obtained using 

this approach provide a comprehensive 

description of how economic modernisation 

intersects with long-standing institutional and 

social processes in the labour market of 

Kazakhstan. 

 

4. RESULTS 
 

To assess the interrelationships between 

gendered employment rates and the structural 

composition of Kazakhstan’s economy, a 

correlation analysis was conducted using 

annual data for 2014–2024. This stage of the 

study aimed to identify the direction and 

strength of associations between male and 

female employment levels and the sectoral 

shares of agriculture, industry, and education in 

GDP. Pearson’s correlation coefficients were 

calculated to measure linear relationships 

among these variables, while 95% confidence 

intervals and p-values were employed to 

evaluate the statistical robustness of the results. 

The correlation matrix summarizing these 

relationships is presented in Table 2, which 

provides a comprehensive overview of how 

employment patterns among men and women 

are connected to the broader structure of the 

national economy. 

 

TABLE 2. Correlation analysis  

Code Meaning FemEmpl MaleEmpl AgriGDP IndGDP EducGDP 

FemEmpl 

Pearson's r - - - - - 

95% CI Lower - - - - - 

95% CI Upper - - - - - 

p-value - - - - - 

MaleEmpl 

 

Pearson's r 0.518 - - - - 

95% CI Lower -0.119 - - - - 

95% CI Upper 0.853 - - - - 

p-value 1.000 - - - - 

AgriGDP Pearson's r 0.277 0.447 - - - 

95% CI Lower -0.387 -0.209 - - - 

95% CI Upper 0.752 0.825 - - - 

p-value 1.000 1.000 - - - 

IndGDP Pearson's r 0.121 0.384 0.412 - - 

95% CI Lower -0.516 -0.280 -0.250 - - 

95% CI Upper 0.672 0.800 0.811 - - 

p-value 1.000 1.000 1.000 - - 

EducGDP Pearson's r -0.006 0.433 -0.123 0.187 - 

95% CI Lower -0.604 -0.226 -0.673 -0.465 - 

95% CI Upper 0.596 0.820 0.515 0.708 - 

p-value 1.000 1.000 1.000 1.000 - 

* p < .05, ** p < .01, *** p < .001 

Simultaneous multiple correlation comparisons using BY method 

Note: compiled by the authors 
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The correlation matrix contains a 

quantitative resume of the level of employment 

of men and women and structural components 

of GDP, that is, agriculture, industry and 

education. Although none of the coefficients 

were statistically significant within the 

framework of ordinary standards, the matrix is 

still helpful in understanding the potential 

models of the association. The correlation 

between the employment levels of men and 

women was moderately positive (R = 0.518) 

over the decade of 2014-2024. An increase in 

the employment of men, as a rule, tended to 

coincide with an increase in women's 

employment. This suggests that both sexes can 

be susceptible to the same forces, such as long-

term growth or recession, although the 

correlation is not particularly strong. 

Although further discussion is considered 

below when labour is compared with the GDP 

structure, more differentiated patterns emerge. 

Male employment had a stronger correlation 

with the share of the industry GDP (R = 0.384) 

and the cost of education as a share of GDP (R 

= 0.433). This suggests that men's work may be 

more closely related to industries that require 

safe, official employment opportunities, such 

as industry and state education. Women's 

labour, on the other hand, had a moderate but 

positive correlation with agriculture (R = 

0.277), which may reflect more women in 

seasonal or informal employment on the farm. 

Although the statistical significance was absent 

in these associations, the direction of the 

coefficients suggests significant structural 

relationships. These results indicate that, 

although men and women are collectively 

affected by trends, their individual components 

of the economy can have a direct impact on 

their employment status. 

Between 2014 and 2024, the regression of 

men's employment indicates that the level of 

employment has remained relatively constant 

over the years. The installed regression line has 

a minimal slope, indicating that there was no 

strong long-term trend, either up or down. This 

suggests that, despite fluctuations in the 

national economy, including the collapse of 

world oil prices in 2015 and the onset of the 

Covid-19 pandemic in 2020, the overall level 

of employment among men remained 

relatively unchanged. Instead, male 

employment, by the same measure, was 

recorded at a relatively high level, which is 

consistent with the continuity of men in labour. 

This is important because it implies the 

stability of men's employment in the face of 

economic shocks. Although a short-term 

decrease or increase may occur in some years, 

the regression analysis clearly indicates that 

these fluctuations do not result in structural 

changes. Regarding the hypotheses in the 

study, the results strongly support Hypothesis 

2, which suggests that employment indicators 

are relatively stable over time. In addition, 

since the employment of men is always greater 

than that of women in every observed year, this 

regression also indirectly confirms hypothesis 

1, which emphasises the continuity of gender 

distinction.  

The regression of employment levels 

between the same years reveals a similar 

stability pattern, albeit at lower levels over time 

than is immediately apparent to men. The tilt 

of the regression line is approximately zero, 

indicating no significant trend over time. This 

confirms that the employment of women did 

not increase or decrease significantly during 

the period, but remained stable. It should be 

especially noted that the absolute level of 

women's employment by several percentage 

points is lower than that of men in every year, 

and that this confirms the presence of a 

constant gender gap. 

The constancy of women's employment in 

the context of structural economic changes 

suggests that the cyclic nature of the economy 

does not limit the presence of women in the 

labour market, but rather by more sustainable 

institutional and social factors. For example, 

gender roles, family responsibilities and the 

employment industry can limit the scale for a 

significant increase in women's employment 

coefficients. In 2020, during the COVID-19 

pandemic, when it was expected that the care 

sector would be disproportionately affected by 

women, there was no observed structural 

decline in the regression model. This suggests 
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that the gender gap has deep roots and is less 

susceptible to short-term fluctuations. This 

regression confirms hypothesis 1, indicating 

that men have a higher level of employment 

compared to women, and also confirms 

hypothesis 2, demonstrating stability in 

women's employment levels during the 

observation period (Table 3). 
 

TABLE 3. Regression of the gender gap per year  

No.  WomenEmpl MenEmpl AgriGDP IndGDP EducGDP 

1 -0.500 -0.518 -0.505 -0.489 -0.159 

2 0.875 0.906 0.884 0.856 0.278 

Note: compiled by the authors  
 

The regression analysis of the gender gap in 

employment, that is, the difference in 

employment levels between men and women, 

also explains the persistence of inequality. The 

regression line indicates that there is no 

significant inclination, meaning the size of the 

gap has remained constant during the period 

from 2014 to 2024. Therefore, the results 

decisively confirm Hypothesis 3, namely, that 

the gender gap persists over time with minimal 

changes. 

Such stability is especially intriguing, since 

it suggests that gender discrimination in the 

labour market is not just a fleeting 

phenomenon or the result of temporary 

economic fluctuations. Instead, this, according 

to the visible, is rather a structural feature of 

the Kazakh market. The fact that the gap has 

persisted for eleven years emphasises the need 

to consider the inequality of employment as a 

result of deeply ingrained institutional and 

social forces, rather than as a temporary 

episode. It also assumes that, in the absence of 

direct political intervention, including a policy 

to expand women's presence in safe 

employment, the gap is unlikely to be closed in 

the future. Therefore, the regression results not 

only confirm the hypotheses but also yield 

important implications for political discourse. 

As shown in Figure 3, clustering by the K-

means method allowed us to identify two 

structural modes of the labour market in 

Kazakhstan, corresponding to years with low 

and high employment rates. 

 

 

 
 

Employment clustering and economic indicators 

 

 
 

Optimal number of clusters 

 
 

FIGURE 3. Employment clustering and determination of the optimal number of clusters 
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A multidimensional addition to the study, 

analysis of K-medium group clustering groups 

for two clusters based on standardised values 

of men's employment, women's employment, 

and indicators of sector GDP. Cluster 1 is 

characterised by relatively lower employment 

and economic indicators, while Cluster 2 is 

characterised by higher employment levels and 

improving indicators. This dichotomisation 

suggests that the employment experiences of 

women and men are not entirely independent 

of the broader economic situation. Instead, the 

improved years of industry performance, 

especially in industry and education, will be 

associated with improved employment levels 

for both men and women. 

Closure-centred also distinguishes these 

differences. Cluster 2 has values higher than 

the average for both men and women, as well 

as contributions to agriculture, industry, and 

education in GDP that exceed the average. 

Cluster 1 has values below the average for each 

of the variables. However, what is most 

important, even within the highly effective 

cluster, a gender gap in employment remains, 

assuming that although both groups benefit 

from any reduction in deficiency, structural 

inequality is not solved. Thus, the results of 

clustering confirm regression, showing that the 

stability of the gender gap is maintained across 

various economic conditions. 

The “elbow method” was applied to 

determine the optimal number of clusters in the 

K-means analysis. As shown in Figure 3, the 

curve represents the relationship between the 

number of clusters (k) and the within-cluster 

sum of squares (WCSS). The curve has an 

obvious inflexion point at k = 2, after which 

further increases in the number of clusters 

produce only a slight reduction in intra-cluster 

variance. This elbow indicates that the two-

cluster solution provides the most 

parsimonious and interpretable model of the 

data, striking a balance between model 

simplicity and explanatory power. 

The meaning of the opening is twofold. 

Statistically, this confirms that employment 

and performance in Kazakhstan between 2014 

and 2024 will naturally cluster into two 

structurally coherent categories. Significantly, 

this suggests the existence of two distinct 

regimes for work during the observed period: 

one characterised by relatively lower 

employment rates and sectoral contribution to 

GDP, and another with higher economic 

performance and employment for both men 

and women. This structural dichotomy 

supports the assumption that the labour market 

in Kazakhstan is undergoing alternating phases 

of comparative economic strength and 

weakness, but without a significant change in 

gender employment deficits. 

Furthermore, the two-dimensional K-means 

cluster plot in Figure 4 provides a visual 

representation of the differences between the 

identified groups.
 

 
 

FIGURE 4. Cluster plot 
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The points on the graph represent separate 

annual observations from 2014 to 2024, 

displayed on standardised employment of men 

and women and related indicators (share of 

agriculture, industry, and education in GDP). 

The visual separation between cluster 1 and 

cluster 2 is significant, which confirms the 

significance of the classification detected at the 

elbow point. Cluster 1 identifies years with low 

employment for both sexes and weaker 

indicators, particularly in the industry and 

education sectors. Cluster 2 identifies the years 

with better employment and increased sectoral 

contributions to GDP, reflecting periods of 

higher aggregate economic activity. 

However, the most significant fact is that 

the gender gap in employment persists within 

each cluster. Even within a highly effective 

cluster, the level of employment of men 

consistently exceeds that of women, 

confirming the study's assertion that structural 

gender inequality in Kazakhstan's labour 

market is stable and resilient to fluctuations. 

Thus, the cluster schedule not only verifies the 

quantitative result of the regression and 

correlation analysis, but also graphically 

confirms that gender differences are 

inalienable characteristics of both economic 

regimes, rather than cyclic or short-term 

phenomena. 

 

5. DISCUSSION 

 
The findings of this study confirm gender-

based labour discrimination in Kazakhstan as 

widespread and endemic to the country's 

labour market. During the observed period 

(2014–2024), men's employment rates 

consistently exceeded those of women, and the 

gap remained statistically stable even after 

accounting for the impact of fluctuations in 

conditions. Regression analysis revealed that 

the employment levels of men and women did 

not exhibit severe growth or decline trends, 

indicating that gender differences are 

structurally persistent and not cyclic or 

ephemeral. The persistence of inequality 

across booms, busts, and recessions illustrates 

that cumulative shocks such as the 2015 oil 

price crisis and the 2020 COVID-19 pandemic 

did not significantly alter employment gender 

outcomes. 

Correlation analysis provided further 

evidence of structural differentiation in the 

labour market in Kazakhstan. Men's 

employment indicated a stronger relationship 

with the industrial and educational sectors, and 

women's employment was weakly correlated 

with agriculture. This trend is consistent with 

the long-term occupational segregation that 

Nurbatsin and Kurmasheva (2024) and Meurs 

et al. Although the correlation coefficients 

were not found to be statistically significant, 

the direction of the trend suggests that growth 

alone has not led to more balanced gender 

employment opportunities. The cluster 

analysis also confirmed these conclusions. Of 

course, the data fell into two structural clusters: 

one is associated with weaker indicators and 

employment, and the other is associated with 

improving economic indicators and 

employment over the years. Despite these 

differences, gender differences have been 

preserved in both samples and confirm the 

statement that structural inequality is not 

related to the general economic level. This is 

consistent with the statement by Kuanova and 

Anissa (2024), who noted that the nature of 

employment for women has not increased in 

proportion, as there are persistent institutional 

and cultural barriers. 

In combination with international data, 

these results confirm the work of Flynn, Todd, 

and Zhang (2024), which demonstrated that the 

institutional and behavioural asymmetry of 

influences, and not differences in performance, 

are responsible for most of the documented 

gender gap in remuneration in the labour 

market. Similarly, Qi (2023) demonstrated that 

even among new participants in the labour 

force, women face a more prolonged job search 

and fewer stable employment opportunities, 

illustrating how inequality is reproduced from 

the outset of their working lives. The 

preservation of such inequality in Kazakhstan 

confirms the characteristics of the Merus and 
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others. (2021) of the “gender regime” of the 

country, which involves official equality, 

supplemented by unofficial norms and 

professional stratification that limits the 

mobility of women. Thus, the statistical and 

theoretical data presented here demonstrate 

that gender inequality in Kazakhstan's labour 

market is a structural phenomenon, rather than 

a short-term deviation. Male workers and 

women face the same conditions, but 

structural, institutional, and socio-cultural 

imperatives consistently favour market 

outcomes for men. The stability of these trends 

across all economic cycles and sectors suggests 

that political measures aimed at either 

aggregate growth or education alone are 

insufficient to eliminate gender inequality. 

 

6. CONCLUSION 
 

This study provides compelling statistical 

and conceptual evidence that gender disparities 

in employment in Kazakhstan are not cyclical 

and short-term, but are deeply rooted in the 

structural environment of the national labour 

market. The decade from 2014 to 2024 shows 

that the gender employment gap is remarkably 

resilient, refusing to close significantly in the 

face of sustained economic growth, 

educational progress and institutional change. 

Both regression and clustering results show 

that while aggregate job levels fluctuate with 

overall economic performance, the relative 

position of women and men in the labour force 

does not change significantly. This persistence 

means that the mechanisms by which 

inequality is reproduced are not limited to 

short-term adjustments in production or policy, 

but are built into the very structure of the 

organisation of work, the distribution of 

opportunities and social expectations regarding 

gender roles. 

The results show that men remain 

overrepresented in formal and stable sectors 

such as industry and education. In contrast, 

women remain disproportionately employed in 

the agricultural and informal sectors, too often 

in seasonal, insecure or unpaid work. This 

structural segmentation of the labour force not 

only limits women's access to income security 

and social protection but also reproduces the 

gendered division of economic power and 

decision-making. The lack of statistically 

significant correlations between female 

employment and key structural indicators also 

provides further support for the interpretation 

that female labour supply in Kazakhstan is 

determined less by changes in industry 

efficiency and more by institutional and 

cultural barriers to women's occupational 

mobility. 

Equally important is the fact that even in 

years of economic stability or sectoral 

expansion, the gender gap in employment has 

not been eliminated. Cluster analysis revealed 

two different regimes of national labour 

productivity—periods of relative stagnation 

and periods of increased activity—but in both 

of them, men consistently held a larger share of 

employment. This stability across different 

economic conditions shows that employment 

inequality is self-perpetuating: when the 

economy accelerates, the benefits accrue 

disproportionately to men; when it slows 

down, women remain more vulnerable to 

isolation and informality. Inequality dynamics 

thus resist conventional policy measures of 

aggregate growth or isolated human capital 

formation. 

These findings contribute to a growing 

body of international evidence that highlights 

the fact that the prevalence of gender inequality 

cannot be explained by individual productivity 

or education alone. Instead, it is the result of a 

complex interplay of institutional inertia, 

historical legacies, and long-term cultural 

structures that continue to allocate 

differentiated social and occupational roles 

between men and women. Kazakhstan 

combines the Soviet legacy of formal equality 

with a market structure that encourages 

competitiveness and sectoral specialisation—

areas traditionally associated with male labour. 

Consequently, women, even though they are 

well educated and included in the labour force, 

remain concentrated in industries with low 

productivity and low levels of progress, 
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perpetuating the duality between formal 

inclusion and absolute exclusion.  

The policy implications of these results are 

profound. Economic development and 

investment in education, although necessary, 

have been insufficient to achieve gender 

equality in the labour market. Closing this gap 

requires multipronged policies—strengthening 

legal enforcement of equal opportunity, 

promoting inclusive industrial policies that 

prioritise women's entry into more profitable 

industries, and reforming social protection 

systems to account for unpaid care work. 

Specific support for women's 

entrepreneurship, training in technological 

skills, and flexible work hours can also 

mitigate the institutional barriers that persist in 

the traditional division of labour. 

Overall, a statistical comparison over a 

decade confirms that gender inequality in the 

Kazakh labour market is a long-term structural 

feature rather than a temporary imbalance. 

Regardless of fluctuations in growth rates, 

productivity and industrial structure, the 

hierarchy of employment opportunities for 

women and men is fixed and persistent. This 

problem can be addressed not only through 

economic and institutional policies, but also 

through restructuring the social and cultural 

meanings of gender roles in work and family 

life. Without such profound changes, the 

numerical equality promised by modernisation 

will be superficial, and the underlying structure 

of inequality will remain intact
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Abstract 

Although many international initiatives have focused on promoting 

gender equality, women remain underrepresented in political and 
economic decision-making roles in most countries. This research 

examines the relationship between women’s participation in formal 

institutions and Kazakhstan’s economic performance from 2014 to 
2023. The empirical base of the study is formed from official data from 

the Bureau of National Statistics of the Republic of Kazakhstan, the 

National Bank of the Republic of Kazakhstan, as well as international 

databases. Using statistical tools like MANCOVA, one-way ANOVA, 
and radar chart visualization, the study observes a clear link between the 

share of women on the National Bank’s board and economic outcomes, 

particularly GDP and GDP per capita. The results show statistically 
significant links between female representation and economic 

performance. Thus, women's participation in the mazhilis has the 

strongest relationship with GDP and GDP per capita (Pillai's Trace = 
0.792; p = 0.009), explaining up to 79% of the variation in economic 

indicators. The proportion of women in ministerial positions also 

significantly correlates with GDP (p = 0.021; F = 8.76). The radial 
diagrams clearly demonstrate that the periods of expansion of women's 

representation (2016-2020, peak - 2019) coincide with the phases of 

accelerated economic growth. The results obtained confirm that the 

institutional participation of women is not only an issue of equality, but 
also a significant factor in the sustainable economic development of 

Kazakhstan. The study therefore calls for steady policy measures to 

reduce structural inequalities and support more inclusive governance. 
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1. INTRODUCTION 
 

Gender disparity in political and economic 

decision-making is still one of the most 

persistent issues in the world, despite 

tremendous advancements in women's rights 

and civic engagement. Women continue to be 

underrepresented in governing bodies, 

corporate boards, senior management roles, 

and parliaments in many nations. Data from the 

Inter-Parliamentary Union indicate that women 

presently occupy roughly 24% of seats in 

national legislatures worldwide. Although the 

number of women in government has increased 

over time, the residual disparities continue to 

reflect ingrained institutional, social, and 

cultural issues. Despite national and 

international efforts to improve women's 

representation, barriers to entry for key 

positions of economic leadership and power 

persist. In addition to reflecting institutional 

and cultural limitations, this discrepancy 

restricts the range of opinions required for 

sustainable growth and efficient government. 

A notable imbalance in the distribution of 

men and women across various economic 

sectors characterises Kazakhstan's 

contemporary labour market. Political 

leadership remains dominated by men, with 

women holding only a small percentage of 

seats in the Mazhilis and Parliament, and being 

underrepresented among ministers in the 

Government of the Republic of Kazakhstan. In 

higher economic structures, a similar pattern is 

noted. Although women hold high corporate 

positions and are represented on the National 

Bank's board, their participation still falls short 

of their place in society and the overall 

economy. This suggests that they have 

restricted access to resources, capital, and 

management power. The prevalence of women 

working in low-wage, less prestigious 

occupations lowers the nation's total level of 

economic activity and creative potential. The 

absence of women in high management 

positions, pay disparities, and restricted access 

to financial resources are all examples of 

gender inequality in Kazakhstan's labor 

market. 

This research aims to present a thorough 

examination of gender disparities in economic 

and political decision-making. The goal of the 

study is to determine the extent to which 

women participate in legislative and executive 

branches, to identify the social, institutional, 

cultural, and economic hurdles that still 

prevent women from achieving positions of 

power. 

 

2. LITERATURE REVIEW 

 
Research in social science and policy 

analysis has long concentrated on the 

relationship between gender, politics, and the 

economy. Gender disparities in decision-

making are a consequence of larger social 

institutions that restrict women's access to 

influence and power. It is essential to 

comprehend these dynamics in order to assess 

how women's representation in the political 

and economic arenas advances general 

development, especially in developing 

countries like Kazakhstan. To analyze how 

women's involvement in the political and 

economic spheres contributes to overall 

growth, it is crucial to understand these 

dynamics. 

Several theoretical perspectives have been 

used to explain the relationship between gender 

and decision-making. Iversen and Rosenbluth 

(2010) highlighted the connection between 

women's political involvement and labor 

market participation, arguing that increased 

political representation frequently results from 

economic independence. Furthermore, 

according to Doepke et al. (2012), women's 

rights and opportunities are shaped by 

institutional structures and financial rewards, 

which either increase or decrease inequality. 

An additional organisational viewpoint is 

offered by Acker's (2006) concept of 

“inequality regimes”, which illustrates how 

workplace institutions and hierarchies often 

disadvantage women in leadership roles. 

Together, these theories provide a framework 

for examining how gender disparities in 

decision-making both contribute to and result 

from larger economic systems. They 
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emphasize that institutional and systemic 

limitations, rather than just personal decisions, 

are to blame for women's lack of 

representation. 

Globally, women continue to have unequal 

participation in political decision-making. 

Burns et al. (2001) demonstrated how 

socialisation, resource allocation, and family 

obligations shape women's involvement in 

politics. By examining the function of voting 

systems, Roberts et al. (2013) continued in this 

field of research. They discovered that 

legislation related to equal representation 

typically improves the chances of women 

getting elected to parliaments.  

Economic results and women's political 

representation are now directly linked in 

empirical research. Although the effect is 

frequently controlled by institutional quality, 

Mirziyoyeva and Salahodjaev (2023) show a 

positive correlation between economic growth 

and a larger proportion of women in 

parliaments. This means that women's 

representation in politics is more than just 

symbolic; it has the power to influence 

governance objectives, distribution of 

resources, and policy priorities. Through its 

Gender Snapshot on SDG 5, UN Women 

(2022) presented data from around the world 

that demonstrates the continued inequalities in 

women's participation in national legislative 

processes, with many nations still falling 

behind in terms of gender balance. 

Although there has been some improvement 

recently, Kazakhstan's Mazhilis (lower house 

of Parliament) still has a smaller proportion of 

women than other countries. The need to 

determine whether the increasing, albeit 

limited, participation of women has a 

noticeable effect on economic development is 

highlighted by this uneven progress. Gender 

differences in economic leadership persist, 

often in tandem with political engagement. 

Because women are excluded from decision-

making, Altuzarra et al. (2021) argued that 

gender inequality affects economic growth by 

lowering the efficient utilization of human 

resources. According to cross-national data 

presented by Dahlum et al. (2022), women's 

empowerment in political and economic 

institutions tends to lead to increased long-term 

economic growth, particularly when 

accompanied by a democratic government. 

These conclusions are supported by recent 

macroeconomic research. According to 

Buterin et al. (2023), women's leadership and 

labour force participation have demonstrable 

impacts on macroeconomic stability and 

economic growth. While Kimmel (2006) noted 

that childcare availability is a critical factor in 

determining women's ability to participate 

fully in the labour market, Hong et al. (2019) 

emphasised that women's education generates 

benefits that promote inclusive growth. 

Kireyeva et al. (2023) investigated gender 

disparity in the labor market in Kazakhstan, 

focusing on obstacles to career development, 

division of labor, and wage disparities. 

Similarly, Meurs et al. (2021) discussed 

Kazakhstan's “gender regime”, characterised 

by the underrepresentation of women in senior 

leadership roles, despite a relatively high 

employment rate, which is concentrated in 

lower-paying industries. Official data from the 

Bureau of National Statistics (2024) supports 

these trends, showing that women continue to 

hold a lower percentage of executive positions 

than men.  

Women's economic participation and 

political representation are linked in an 

expanding body of literature. According to 

Dahlum et al. (2022), institutional reforms that 

support women's representation can have a 

positive economic impact because political 

empowerment and economic growth are 

mutually beneficial. Similarly, Altuzarra et al. 

(2021) argued that innovation and financial 

stability suffer when women are not 

represented in positions of decision-making at 

the corporate and political levels. 

This relationship is especially important for 

Kazakhstan. Goals for expanding women's 

involvement in the economy and governance 

are outlined explicitly in the Concept for 

Gender Policy until 2030 (Government of 

Kazakhstan, 2021). Progress is still uneven, 

however, as political victories do not always 

translate into increased economic power. 
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According to the OSCE (2020), cultural norms 

and restricted access to powerful networks 

represent some of the formal and informal 

barriers that women in Kazakhstan must 

overcome in order to advance into higher 

positions of political office and corporate 

leadership.  

The literature review provides a solid 

foundation for researching gender disparities in 

decision-making. While empirical research 

shows quantitative effects of women's 

participation on economic growth, theoretical 

frameworks emphasize the structural nature of 

inequality (Mirziyoyeva & Salahodjaev, 

Altuzarra et al., 2023; Dahlum et al., 2022; 

Iversen & Rosenbluth, 2010; Doepke et al., 

2012; Acker, 2006). However, there are still 

several gaps. For instance, while political 

involvement has been extensively researched, 

the parallel impacts of women's economic and 

political leadership on the results of national 

development have received less attention. 

Finally, the ability to make strong connections 

between variables is constrained by 

Kazakhstan's limited data over time. 

The question of whether these changes will 

result in quantitative economic benefits 

remains unresolved in Kazakhstan, where 

women's representation in parliament, 

government, and corporate leadership is 

increasing but still falls short of parity. The gap 

supports an empirical investigation that uses 

GDP and GDP per capita as dependent 

variables, focusing on the connection between 

women's decision-making responsibilities and 

macroeconomic performance. 

 

3. METHODOLOGY  
 

The study's foundation is official 

Kazakhstani statistical data for the relevant 

time period, which includes macroeconomic 

conditions and measures of women's 

involvement in political and economic 

leadership. Both the political and economic 

aspects of representation are reflected in the 

variables included in the analysis. They include 

the percentage of women in the Mazhilis and 

Senate Parliament, the number of female 

ministers in the Kazakh government, the 

percentage of women on the board of the 

National Bank, the rate of women in 

managerial and leadership roles, and economic 

indicators such as GDP per capita and gross 

domestic product in current prices. These 

metrics were selected for their ability to reflect 

both decision-making involvement and the 

broader economic environment that influences 

institutional access.  

The study relies exclusively on official 

Kazakhstani statistical data to ensure validity 

and reliability. The data were collected from 

the Bureau of National Statistics of the 

Republic of Kazakhstan, official governmental 

publications, and reports from the National 

Bank of Kazakhstan. The World Bank and 

OECD databases provided complementary 

macroeconomic data, including GDP and GDP 

per capita. The selection of these sources was 

based on their adherence to global reporting 

guidelines. Two major categories of variables 

form the foundation of the analytical 

framework: measures of women's participation 

in economic and political decision-making, and 

measures of economic performance. With 

assigned codes and measurement units, every 

variable was organised into a dataset, which is 

presented in Table 1. 

Every variable in the analysis was chosen to 

reflect an important aspect of women's 

involvement in official decision-making. 

When viewed as a whole, they offer a complex 

picture of gender inequality in Kazakhstan's 

political and economic structures. The degree 

to which women have access to formal power 

institutions, from high-level economic 

management to national legislation, is shown 

by the indicators W1–W5. One key metric of 

gender involvement in the policy-making 

process is political representation, which is 

measured by W1 and W2. W3 and W4 show 

how women participate in managerial and 

ministerial roles that have a direct impact on 

national growth, capturing economic and 

governmental leadership. The presence of 

women in important economic regulatory 

agencies is reflected in W5 which assesses 

financial governance. 
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TABLE 1. Indicators investigated during the research 

Code Variable Category Indicator Unit 
Type of 

indicator 
W1 SenPol Political 

representation 
Seats held by women in 

Parliament (Senate) 
Percentage Political 

(Legislative) 
W2 MazhPol Political 

representation 
Seats held by women in 

Parliament 

(Mazhilis) 

Percentage Political 

(Legislative) 

W3 FemLead Economic 

leadership 
Women in leadership 

positions 
Percentage Economic 

(Managerial) 
W4 MinistPos Governmental 

leadership 
Women holding 

ministerial positions in 

the Government of the 

Republic of Kazakhstan 

People Political 

(Executive) 

W5 

 

 

NBmemb Financial 

Governance 

 

The proportion of 

women among the Board 

members of the National 

Bank of the Republic of 

Kazakhstan 

Percentage Economic 

(Financial 

Governance) 

 W6 Empl Labor and 

employment 
Share of employers Percentage Economic 

D1 GDP Economic 

performance 
Gross domestic product  Million 

KZT 
Economic 

D2 GDPperC Economic 

performance 
Gross domestic product 

per capita 
KZT Economic 

Note: compiled by the authors 

 

In order to represent the larger 

socioeconomic context that could either 

encourage or prevent women's involvement in 

decision-making processes, economic 

development indicators (D1 and D2) were 

added. GDP at current prices offers a 

macroeconomic framework for evaluating the 

structural structure of the economy while GDP 

per capita represents living standards and 

personal economic potential. 

Following the gathering of data, a staged 
analytical method that combined statistical, 

graphical, and comparative techniques was 

used. During preprocessing, Z-standardization 

was used to guarantee consistency and 

comparability across variables with different 

scales. The present status of women's 

representation at various institutional levels 

was then visually summarized using radar 

charts, which showed the proportionate 

discrepancies between political and economic 

aspects. Correlation analysis was conducted to 

examine the relationships between gender 

representation and economic progress. 

Additionally, while accounting for any 

confounding effects, JAMOVI was used to 

evaluate the combined impact of 

macroeconomic conditions on several female 

participation variables. 

The p-value served as the primary metric in 

this investigation to assess the statistical 

significance of the results. The likelihood of 

getting results as extreme as those shown if the 

null hypothesis, which holds that there is no 
impact or relationship, were true is indicated by 

the p-value. Therefore, stronger evidence 

against the null hypothesis is shown by a 

smaller p-value. For every analysis, the 

significance level (α) was set at 0.05. As a 

result, findings with p < 0.05 were deemed 

statistically significant, indicating that the 

observed connections had a probability of less 

than 5%. When a variable's p-value was less 

than 0.05, it was considered to have a 

statistically significant link with the economic 

indicators, and the null hypothesis was 
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rejected. The result was considered statistically 

insignificant when p ≥ 0.05, on the other hand, 

suggesting that there was insufficient data to 

draw the conclusion that a real association 

existed. This cutoff was used uniformly for all 

data and univariate tests in the study. 

Nevertheless, the study acknowledges 

several limitations. First, quantitative data 

cannot fully capture qualitative dimensions of 

gender inequality, such as cultural attitudes, 

gender stereotypes, or informal institutional 

barriers. Second, while statistical correlations 

can reveal associations, they do not imply 

causality. The direction of influence between 

women’s representation and economic growth 

may be reciprocal. Lastly, variations in data 

reporting and classification across different 

years may introduce minor inconsistencies. 

Three hypotheses were created following 

the establishment of the research objectives: 

H1. The Hypothesis of Political 

Representation states that females’ political 

representation (W1 and W2) and Kazakhstan's 

economic success (GDP and GDP per capita) 

are statistically correlated. The first hypothesis 

means that when economic development is 

higher, women are more likely to occupy 

leadership roles in both politics and the 

economy. 

H2. The hypothesis of managerial and 

governmental leadership suggests that National 

economic performance (D1 and D2) is 

significantly improved by the presence of 

women in managerial and ministerial roles 

(W3 and W4). 

H3. The Hypothesis of Financial 

Governance proposes that Kazakhstan's 

economic performance (GDP and GDP per 

capita) is strongly correlated with the 

proportion of women on the National Bank's 

Board (W5). 

According to the other hypothesis, women's 

representation in state institutions is linked to 

their involvement in higher-level economic 

administration. 

 

4. RESULTS AND DISCUSSION  

 
The purpose of the statistical analysis was 

to investigate the relationship between 

Kazakhstan's economic performance from 

2014 to 2023 and the involvement of women in 

political and economic decision-making. The 

dataset included two dependent variables that 

represented economic outcomes: GDP and 

GDP per capita, as well as several indicators of 

female representation, including the 

percentage of women in Parliament, in 

managerial roles, among government 

ministers, and on the National Bank board. To 

determine the statistical and practical 

significance of gender involvement in relation 

to economic development, multivariate 

analysis of covariance (MANCOVA) was 

employed.  

Statistically significant multivariate effects 

are validated by the analysis results for each of 

the two gender variables (W1–W2), which are 

presented in Table 2. 

 
TABLE 2. Multivariate Test, W1 and W2 

Code Variable Test value F df1 df2 p 

W1 SenPol Pillai's Trace 0.700 7.00 2 6 0.027 

Wilks' Lambda 0.300 7.00 2 6 0.027 

Hotelling's Trace 2.33 7.00 2 6 0.027 

Roy's Largest Root 2.33 7.00 2 6 0.027 

W2 MazhPol Pillai's Trace 0.792 11.45 2 6 0.009 

Wilks' Lambda 0.208 11.45 2 6 0.009 

Hotelling's Trace 3.82 11.45 2 6 0.009 

Roy's Largest Root 3.82 11.45 2 6 0.009 

Note: compiled by authors 
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The analysis revealed a recurring trend 

throughout the decade: years with increased 

female representation were generally 

associated with better economic performance. 

According to the Figure 1, with a probability 

value (p) of 0,009 and a Pillai's Trace of 0.792, 

the second measure of women's participation in 

Parliament (W2) had the strongest overall 

association with GDP indicators. This suggests 

that changes in economic performance and 

changes in the representation of women in the 

legislative branch are statistically likely to 

occur simultaneously, making it extremely 

unlikely that they are unrelated.  

Table 3 shows Univariate Test, W1 and W2.

TABLE 3. Univariate Test, W1 and W2 

Code 
Variable Dependent 

Variable 
Indicator Sum of 

Squares 
df Mean 

Square 
F p 

W1 SenPol D1 GDP 1.46 1 1.460 5.70 0.048 
D2 GDPperC 1.58 1 1.578 6.32 0.040 

W2 MazhPol D1 GDP 6.75 1 6.754 26.37 0.001 
D2 GDPperC 6.63 1 6.631 26.57 0.001 

Residuals D1 GDP 1.79 7 0.256 - - 
D2 GDPperC 1.75 7 0.250 - - 

Note: compiled by authors 

 

While the multivariate MANCOVA results 

showed that women's participation and the set 

of economic indicators were generally 

significantly correlated, the univariate tests 

provide a more thorough understanding of the 

gender-related factors that are most strongly 

associated with each particular economic 

outcome. 

W1 had a substantial impact on GDP 

(F(1,7) = 5.70, p = 0.048, partial η² = 0.449), 

and it had a comparable effect on GDP per 

capita (F(1,7) = 6.32, p = 0.040, partial η² = 

0.474). Despite the p-values being close to the 

0.05 cutoff, both findings indicate that overall 

economic production generally improves when 

the number of women in Parliament increases. 

According to the moderate-to-large impact 

sizes, this variable accounts for between 45 and 

47 percent of the variation in economic 

performance throughout the examined period. 

W2 variable had the largest effect sizes 

(partial η² ≈ 0.79) and the strongest results of 

all the predictors (F(1,7) = 26.37, p = 0.001 for 

GDP; F(1,7) = 26.57, p = 0.001 for GDP per 

capita). These results suggest that shifts in the 

number of women in parliament are closely 

related to Kazakhstan's economic expansion. In 

actuality, years with higher GDP and GDP per 

capita were also those with higher female 

parliamentary involvement. There is strong 

evidence that incorporating women into 

legislative decision-making could promote 

more stable and effective governance. 

However, more emphasis was placed on 

effect strength rather than just significance in 

order to ensure robustness. Partial eta-squared 

values were used to assess the strength of each 

relationship. Using established standards, 

values of η² ≈ 0.01 suggest modest effects, 

values of η² ≈ 0.06 indicate medium effects, 

and values of η² > 0.14 indicate substantial 

impacts. Most predictors in this study had large 

effect sizes (η² ranging from 0.45 to 0.79), 

indicating that gender participation accounts 

for a significant portion of the variability in 

GDP and GDP per capita. However, these 

estimates should be interpreted cautiously due 

to the small sample size. 

The assumption of normalcy necessary for 

parametric testing was examined using the 

following Q-Q plots in Figure 1.
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FIGURE 1. Q-Q plot assessing multivariate normality 

 

As seen, every calculated χ² value is more 

than the crucial threshold of 5.991 (α = 0.05), 

indicating a substantial relationship between 

each independent variable (W1–W5) and the 

aggregate economic outcomes (GDP and GDP 

per capita). 

A greater proportion of women in 

managerial roles is typically associated with 

increased economic production. Feminist 

economics and inclusive governance theories 

state that gender-diverse management teams 

promote creativity, decision-making quality, 

and risk management, all of which boost 

productivity and long-term economic growth. 

This validates these views. According to the 

multivariate test in Figure 4: F(2,6) = 5.66, p = 

0.042, Pillai's Trace = 0.654, the result is 

significant at the 0.05 level.  

Table 4 shows multivariate Test, W3 and 

W4. 
 

TABLE 4. Multivariate Test, W3 and W4 

Code Variable Test value F df1 df2 p 

W3 FemLead Pillai's Trace 0.684 6.50 2 6 0.031 
Wilks' Lambda 0.316 6.50 2 6 0.031 

Hotelling's Trace 2.17 6.50 2 6 0.031 
Roy's Largest Root 2.17 6.50 2 6 0.031 

W4 MinistPos Pillai's Trace 0.654 5.66 2 6 0.042 
Wilks' Lambda 0.346 5.66 2 6 0.042 

Hotelling's Trace 1.89 5.66 2 6 0.042 
Roy's Largest Root 1.89 5.66 2 6 0.042 

Note: compiled by authors 
 

The contributions of each variable were 

examined using univariate analysis in light of 

the multivariate findings in Table 5. D1 (GDP): 

p = 0.021, F (1,7) = 8.76; GDP per capita (D2): 

p = 0.023, F(1,7) = 8.34 These findings show 

that there is a positive and significant 

correlation between economic growth and the 

proportion of women in government 

ministerial positions. A significant impact on 

both economic variables is indicated by the 

effect size (partial η² = 0.55). 
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TABLE 5. Univariate Test, W3 and W4 

Code 
Variable Dependent 

Variable 
Indicator Sum of 

Squares 
df Mean 

Square 
F p 

W3 FemLead D2 GDPperC 4.41 1 4.413 12.21 0.010 
D1 GDP 4.29 1 4.285 11.80 0.011 

W4 MinistPos D2 GDPperC 3.01 1 3.015 8.34 0.023 
D1 GDP 3.18 1 3.181 8.76 0.021 

Residuals D2 GDPperC 2.53 7 0.361   
D1 GDP 2.54 7 0.363   

Note: compiled by authors 

 

The findings indicate a robust and 

statistically significant relationship between 

both economic performance metrics and the 

proportion of women on the National Bank's 

board. Changes in the central financial 

institution's female representation can account 

for almost 60% of the variation in GDP 

indicators, according to the large effect size 

(partial η² ≈ 0.59). 

Next findings according to the Table 6, D1 

(GDP): p = 0.010, F(1,8) = 11.10. GDP per 

capita (D2): p = 0.009, F(1,8) = 11.60. 

 
TABLE 6. Univariate Test, W5 and Residuals 

Code 
Variable Dependent 

Variable 
Indicator Sum of 

Squares 
df Mean 

Square 
F p 

W5 NBmemb D1 GDP 5.81 1 5.810 11.1 0.010 
D2 GDPperC 5.90 1 5.895 11.6 0.009 

Residuals D1 GDP 4.20 8 0.525   
D2 GDPperC 4.06 8 0.508   

Note: compiled by authors 

 

The findings indicate a robust and 

statistically significant relationship between 

both economic performance metrics and the 

proportion of women on the National Bank's 

board. Changes in the central financial 

institution's female representation can account 

for almost 60% of the variation in GDP 

indicators, according to the large effect size 

(partial η² ≈ 0.59). 

The Chi-Square statistics for each of the 

three variables support the same conclusions 

drawn from the MANCOVA's p-values and F-

tests that at the α = 0.05 level, all the ways that 

women are represented in management, 

governmental, and financial decision-making 

organizations are statistically significant. 

Thus, the null hypothesis of "no 

relationship" may be disproved in every 

situation. 

In order to test the H3 hypothesis, according 

to which women's participation in financial 

management has an impact on the country's 

economic performance, a multidimensional 

variance analysis was conducted, in which the 

proportion of women on the board of the 

National Bank of the Republic of Kazakhstan 

(variable W5) was used as an independent 

variable. Results are shown in Table 7. 

 
TABLE 7. Univariate Test, W3 and W4 

Code Variable Test value F df1 df2 p 

W5 NBmemb Pillai'sTrace 0.683 7.53 2 7 0.018 
Wilks' Lambda 0.317 7.53 2 7 0.018 
Hotelling'sTrace 2.15 7.53 2 7 0.018 

Roy'sLargestRoot 2.15 7.53 2 7 0.018 
Note: compiled by authors 
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The dependent variables were 

macroeconomic indicators: gross domestic 

product at current prices (D1) and gross 

domestic product per capita (D2). The results 

of the analysis are presented according to four 

classical criteria of multidimensional 

significance: Pillai's Trace, Wilks’ Lambda, 

Hotelling's Trace and Roy's Largest Root. All 

four criteria demonstrated uniform values of 

the significance level. Such a coincidence of p 

values in all tests indicates the stability of the 

results and allows us to state with high 

confidence that the relationship between the 

variable W5 and the cumulative economic 

indicators is statistically significant at the 

significance level α = 0.05. This indicates that 

there is an integral effect of women's 

participation in financial regulation on 

macroeconomic parameters. The Pillai's Trace 

criterion is the most resistant to violations of 

the assumptions, the value of which (0.683) 

indicates a high contribution of the 

independent variable to the variance of the 

dependent variables. The decrease in Wilks’ 

Lambda (0.317) also indicates that the 

remaining unexplained variation in the model 

is small, which confirms the existence of a 

strong link between W5 and economic 

indicators. 

Thus, the results of the multidimensional 

analysis confirm the H3 hypothesis and 

indicate that women's participation in financial 

management institutions at the level of the 

National Bank of Kazakhstan has a significant 

overall impact on the economic development 

of the country. 

To detail the multidimensional results 

obtained and assess the impact of the W5 

variable on each economic indicator 

separately, one-dimensional variance were 

conducted. Their goal is to clarify to what 

extent each of the dependent variables (D1 and 

D2) varies depending on changes in the 

proportion of women on the board of the 

National Bank.  

Table 8 displays the results. 

 
TABLE 8. Univariate Test, W5 and Residuals 

Code 
Variable Dependent 

Variable 
Indicator Sum of 

Squares 
df 

Mean 

Square 
F p 

W5 NBmemb D1 GDP 5.81 1 5.810 11.1 0.010 
D2 GDPperC 5.90 1 5.895 11.6 0.009 

Residuals D1 GDP 4.20 8 0.525 - - 
D2 GDPperC 4.06 8 0.508 - - 

Note: compiled by authors 

 

In both cases, there is a high statistical 

significance at p < 0.05. This suggests that 

changes in the representation of women at the 

level of financial management (W5) are 

significantly related to both the level of the 

country's gross domestic product and its 

redistribution per capita.   

 The high values of the F-criterion in 

both models (F = 11.1 and F = 11.6) indicate 

the strong explanatory power of the variable 

W5 relative to economic indicators. Thus, the 

data indicate not only the overall, but also the 

individual contribution of women's presence in 

the financial sector to determining the level of 

economic development.  

This result can be interpreted in favor of the 

hypothesis that women's participation in 

managerial and regulatory institutions is not 

only a consequence of economic growth, but 

may act as an independent factor contributing 

to its maintenance or acceleration. This is 

important in the context of the discussion about 

the “economy of inclusivity”, in which 

women's participation in decision-making is 

considered as a condition for sustainable 

development. 



 58 

One of the key prerequisites for the 

correctness of the results of multidimensional 

analysis of variance is the multidimensional 

normality of the data distribution. To verify 

this premise, a Q-Q graph was constructed 

comparing the distribution of the Mahalanobis 

distances of the observed values with the 

theoretical chi-square distribution.  

The findings are illustrated in Figure 2. 

 

 

 
 

 

FIGURE 2. Q-Q Plot Assessing Multivariate Normality 
 

The Q-Q plot shows that most of the points 

are located along the diagonal, which indicates 

that the empirical data correspond to the 

theoretical norm. Although there is a slight 

deviation of one of the points in the upper right 

corner, it is not systematic and does not 

indicate a significant violation of normality. 

Such deviations are typical for small samples 

and are considered acceptable if the trend is 

generally linear. Consequently, the premise of 

multidimensional normality can be considered 

satisfied, which confirms the correctness of 

applying the MANCOVA method to the 

analysis of available data. 

Before constructing the radar chart, all 

variables were rescaled to ensure 

comparability across different units of 

measurement. The summary of rescaled 

variables presents standardized values used for 

visualization. Radar Chart 1, shown in Figure 
10, illustrates six indicators (W1–W6) 

reflecting women’s participation across 

political, managerial, and financial structures 

in Kazakhstan between 2014 and 2023. The 

visual pattern shows a gradual expansion of the 

polygon over time, particularly between 2016 

and 2020, followed by minor contraction in 

2021-2023.  

Figure 3 shows radar chart 1 and 2. 

The visual pattern shows a gradual 

expansion of the polygon over time, 

particularly between 2016 and 2020, followed 

by minor contraction in 2021–2023. This 

progression indicates steady improvement in 

women’s representation, especially in 

leadership and ministerial positions (W3–W4), 

alongside modest gains in financial governance 

(W5). The largest polygon observed in 2019 

corresponds to a period of increased gender 

inclusion within state and economic 

institutions, which aligns with Kazakhstan’s 

broader policy efforts on gender equality 
during that decade. 
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FIGURE 3. Radar chart 1, 2 

 
However, the visual compression of the 

polygon in 2022 and 2023 suggests that certain 

dimensions, particularly W5 and W6, 

experienced slower progress, possibly 

reflecting institutional stagnation or post-crisis 

recovery dynamics. Overall, the radar chart 

demonstrates that although progress has not 

been uniform across all dimensions, 

Kazakhstan achieved significant advancement 

in political and economic gender 

representation by the end of the studied period. 

 Radar Chart 2 focuses primarily on 

political and managerial indicators (W1–W5), 

offering a closer look at institutional gender 

dynamics without including macroeconomic 

dimensions. The radar chart reveals that 

political participation variables (W1 and W2) 

consistently occupy the outer layers of the 

polygon, indicating stronger and more stable 

representation of women in legislative bodies 

such as Parliament and the Mazhilis. In 

contrast, the inner dimensions (W3–W5), 

representing managerial, ministerial, and 

financial leadership, display greater variability. 

The polygons for 2015 and 2017 appear 

smaller and uneven, showing early fluctuations 

in women’s leadership positions. A notable 

visual expansion occurs in 2019 and 2021, 

when almost all axes extend outward, 

suggesting that women’s participation reached 

its highest levels during these years. The 2023 

profile remains relatively balanced but slightly 

smaller, reflecting modest stabilization after 

prior gains. This visualization suggests that 

political inclusion advanced more steadily than 

economic leadership, highlighting persistent 

institutional gaps between representation and 

decision-making power. RadarChart2 therefore 

emphasizes that while gender inclusion in 

Kazakhstan’s political system has become 

structurally embedded, economic governance 

roles remain more sensitive to policy shifts and 

economic performance.  
Figure 4 shows radar chart 3 and 4. 

According to the Figure 4 Radar Chart 3 

depicts a condensed version of the variables 

(W1–W5) to provide a refined perspective on 

the evolution of gender inclusion in political 

and economic leadership. Compared to 

RadarChart2, the polygons here are more 

compact, emphasizing differences in strength 

across indicators. The chart shows a visible 

outward expansion between 2016 and 2019, 

when most indicators peak, particularly W2 

and W3. These dimensions, representing 

women’s share in Parliament and leadership  
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FIGURE 4. Radar chart 3 and 4 

 

positions, form the broadest and most 

consistent axes, implying continued 

institutionalization of gender diversity. The 

subsequent years (2020–2023) display a slight 

inward movement, indicating mild regression 

or plateauing trends, potentially due to broader 

economic or administrative shifts. The 

overlapping layers also show that maximum 

and average values remain relatively close for 

W1–W3 but diverge for W4 and W5, 

confirming that managerial and financial 

sectors continue to lag behind in gender parity. 

Hence, RadarChart3 visually supports the 

argument that despite progress in political 

inclusion, full gender balance in Kazakhstan’s 

higher economic management structures 

remains incomplete. 

The chart integrates both gender 

participation indicators (W1–W6) and 

economic performance variables (D1, D2), 

offering a comprehensive visualization of the 

relationship between women’s representation 

and macroeconomic development. The chart 

reveals that years with broader polygon 

shapes—especially 2019 and 2021—coincide 

with periods of higher GDP and GDP per 

capita. This pattern visually supports the 

statistical findings that female participation in 

political and economic leadership correlates 

positively with national economic 

performance. In particular, indicators W1–W2 

(political representation) and W3–W4 

(managerial and governmental leadership) 

expand noticeably in years of strong economic 

outcomes, while economic downturns 

correspond to visibly contracted polygons. The 

2023 polygon, though slightly smaller, 

maintains a stable configuration, reflecting 

resilience in institutional representation despite 

potential macroeconomic fluctuations. The 

visual overlap between gender and economic 

variables (W and D axes) underscores the 

interconnectedness of inclusive governance 

and sustainable growth. Overall, RadarChart4 

provides clear graphical evidence that 

improvements in women’s institutional 

participation are closely aligned with 

Kazakhstan’s economic development 

trajectory. 

The results of the multivariate and 

univariate analyses conducted in this study 

provide compelling evidence in support of the 

third hypothesis (H3), which postulated a 

significant relationship between women’s 

participation in high-level financial 

governance and national economic 

performance. 

First, The Multivariate Test statistics 

(Pillai’s Trace = 0.683, Wilks’ Lambda = 

0.317, Hotelling’s Trace = 2.15, Roy’s Largest 

Root = 2.15) all demonstrated strong statistical 

significance (p = 0.018), indicating that the 
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proportion of women on the National Bank’s 

board (W5) is significantly associated with the 

combined macroeconomic indicators (GDP 

and GDP per capita). 

Second, Univariate Analyses further 

confirmed the individual impact of W5 on both 

D1 and D2, with F-values exceeding 11 and p-

values below 0.01, highlighting that gender 

representation in financial governance 

correlates positively with national economic 

outcomes. 

Third, The Q-Q plot assessment indicated 

satisfactory multivariate normality, validating 

the assumptions underlying the MANCOVA 

procedure. 

These findings underscore the notion that 

women's institutional presence is not merely 

symbolic or tokenistic, but contributes 

meaningfully to national development. 

Importantly, the effect is observable both at the 

multivariate level (joint economic indicators) 

and at the level of individual macroeconomic 

variables. In addition, the radar charts visually 

corroborate these patterns by mapping the 

trajectory of gender inclusion across years. The 

overlap between periods of high institutional 

female representation and economic growth 

supports the hypothesis that inclusive 

governance correlates with sustainable 

development. 
 

5. CONCLUSION 
  

This study provides a multidimensional 

assessment of gender disparities in political 

and economic decision-making in Kazakhstan 

from 2014 to 2023. Using a combination of 

statistical analysis and visual representation 

(radar charts), the research offers robust 

empirical evidence that increased female 

participation in financial and institutional 

governance correlates positively with 

macroeconomic performance. Although 

significant progress has been made, 

particularly in political representation, the 

findings also expose continued structural gaps 

in managerial and financial sectors. The 

presence of women in positions of economic 

power remains disproportionately low, and 

progress in financial governance (W5) appears 

more volatile and susceptible to economic or 

institutional shifts. This unevenness suggests 

that real equality in economic leadership is still 

an inspirational objective, even though 

legislative inclusion may be becoming 

structurally established. 

The implications of this study have a 

twofold meaning. First, it provides policy-

relevant proof supporting the continued 

implementation of gender-inclusive leadership. 

Second, by presenting women's representation 

as both a rights-based goal and an essential 

element of national growth and economic 

resilience, it adds to the larger conversation 

about the economic benefits of gender equity. 

To obtain a more comprehensive grasp of the 

processes at work, future studies should 

investigate causality further and think about 

include qualitative aspects like institutional 

culture, leadership style, and policy influence. 

However, the present results are an important 

step in identifying and measuring the economic 

advantages of gender-inclusive governance in 

Kazakhstan. 
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Appendix 1 

 
Summary of rescaling variables 

 

Radar Chart 1 

           W1    W2    W3   W4    W5    W6 

Max     1.000 1.000 1.000 1.00 1.000 

1.000 

Min     0.000 0.000 0.000 0.00 0.000 

0.000 

Average 0.471 0.838 0.542 0.35 0.417 

0.257 

2014    0.000 0.830 0.000 0.50 0.000 

1.000 

2015    0.060 0.890 0.270 0.50 0.000 

0.000 

2016    0.350 1.000 0.310 0.00 0.000 

0.000 

2017    0.450 0.970 0.270 0.00 0.000 

0.290 

2018    0.390 0.970 0.780 0.00 0.000 

0.140 

2019    0.720 0.970 1.000 0.00 1.000 

0.140 

2020    0.850 0.870 0.770 0.50 0.790 

0.140 

2021    1.000 0.970 0.510 0.50 0.790 

0.290 

2022    0.720 0.910 0.730 0.50 0.790 

0.140 

2023 0.170 0.000 0.780 1.00 0.800 0.43 

Radar Chart 2 

W1    W2    W3   W4    W5    D1    D2 

Max     1.000 1.000 1.000 1.00 1.000 1.000 

1.000 

Min     0.000 0.000 0.000 0.00 0.000 0.000 

0.000 

Average 0.471 0.838 0.542 0.35 0.417 

0.371 0.375 

2014    0.000 0.830 0.000 0.50 0.000 0.000 

0.000 

2015    0.060 0.890 0.270 0.50 0.000 0.020 

0.010 

2016    0.350 1.000 0.310 0.00 0.000 0.090 

0.090 

2017    0.450 0.970 0.270 0.00 0.000 0.190 

0.190 

2018    0.390 0.970 0.780 0.00 0.000 0.280 

0.290 

2019    0.720 0.970 1.000 0.00 1.000 0.380 

0.390 

2020    0.850 0.870 0.770 0.50 0.790 0.390 

0.400 

2021    1.000 0.970 0.510 0.50 0.790 0.560 

0.570 

2022    0.720 0.910 0.730 0.50 0.790 0.800 

0.810 

2023    0.170 0.000 0.780 1.00 0.800 1.000 

1.000 

 

Radar Chart 3 

 

  W1    W2    W3   W4    W5 

Max     1.000 1.000 1.000 1.00 1.000 

Min     0.000 0.000 0.000 0.00 0.000 

Average 0.471 0.838 0.542 0.35 0.417 

2014    0.000 0.830 0.000 0.50 0.000 

2015    0.060 0.890 0.270 0.50 0.000 

2016    0.350 1.000 0.310 0.00 0.000 

2017    0.450 0.970 0.270 0.00 0.000 

Radar Chart 4 
 

W1    W2    W3   W4    W5    W6    D1    

D2 

Max     1.000 1.000 1.000 1.00 1.000 1.000 

1.000 1.000 

Min     0.000 0.000 0.000 0.00 0.000 0.000 

0.000 0.000 

Average 0.471 0.838 0.542 0.35 0.417 

0.257 0.371 0.375 
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2018    0.390 0.970 0.780 0.00 0.000 

2019    0.720 0.970 1.000 0.00 1.000 

2020    0.850 0.870 0.770 0.50 0.790 

2021    1.000 0.970 0.510 0.50 0.790 

2022    0.720 0.910 0.730 0.50 0.790 

2023    0.170 0.000 0.780 1.00 0.800 

 

2014    0.000 0.830 0.000 0.50 0.000 1.000 

0.000 0.000 

2015    0.060 0.890 0.270 0.50 0.000 0.000 

0.020 0.010 

2016    0.350 1.000 0.310 0.00 0.000 0.000 

0.090 0.090 

2017    0.450 0.970 0.270 0.00 0.000 0.290 

0.190 0.190 

2018    0.390 0.970 0.780 0.00 0.000 0.140 

0.280 0.290 

2019    0.720 0.970 1.000 0.00 1.000 0.140 

0.380 0.390 

2020    0.850 0.870 0.770 0.50 0.790 0.140 

0.390 0.400 

2021    1.000 0.970 0.510 0.50 0.790 0.290 

0.560 0.570 

2022    0.720 0.910 0.730 0.50 0.790 0.140 

0.800 0.810 

2023    0.170 0.000 0.780 1.00 0.800 0.430 

1.000 1.000 
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Abstract 

 

Life expectancy is an integral indicator of the health status of the 

population and the level of socio-economic development of society. 

The purpose of the article is to identify key gender differences in the 

life expectancy of Kazakhstan's population within the regional and 

sectoral contexts and to formulate practical recommendations for 

reducing inequality. The methodological basis of the research includes 

quantitative and qualitative methods of analysis, as well as general 

scientific approaches – systematisation, comparison, analogy and 

descriptive statistics. The empirical database is based on data from the 

Bureau of National Statistics of the Agency for Strategic Planning and 

Reforms of the Republic of Kazakhstan for 2000-2024, as well as 

materials from the World Health Organisation and the World Bank. 

The results of the study showed a steady advantage of women in life 

expectancy throughout the country. In 2023, the average life 

expectancy in Kazakhstan was 75.1 years, with 70.99 years for men 

and 79.06 years for women, corresponding to a gender gap of 8.07 

years. The highest life expectancy values were recorded in the cities of 

republican significance - Almaty (78.28 years) and Astana (78.09 

years), as well as in the southern agricultural regions. The minimum 

life expectancy is observed in the industrial regions of East Kazakhstan 

(73.2 years) and Karaganda (73.43 years), where mining and 

processing industries with increased occupational risks prevail. An 

analysis of the sectoral structure revealed that regions dominated by 

services, education, and public administration demonstrate higher life 

expectancy.  
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1. INTRODUCTION 

 
The life expectancy of the population is a 

key indicator of the country's socio-economic 

development and an integral measure of 

societal well-being. For Kazakhstan, which is 

in the process of modernising its economy and 

reforming its social policy, the study of factors 

affecting life expectancy is becoming 

particularly relevant. In the context of 

demographic ageing, high sectoral 

specialisation of the economy, and pronounced 

regional imbalances, the analysis of factors 

determining life expectancy is especially 

relevant in the gender context. 

Several studies show that the gender gap in 

life expectancy is formed in a complex way: 

biological factors interact with socio-

behavioural (smoking, alcoholism), economic 

(income level, employment), as well as with 

access to medical care (Lopez et al., 2002; 

Sanderson et al., 2016; Mateos et al., 2020). At 

the same time, global studies emphasise that 

biology explains only part of the differences, 

and economic and behavioural factors play a 

significant role (Hao et al., 2020; Zarulli & 

Salinari, 2024). 

In many countries, the average life 

expectancy of women is longer than that of 

men. However, the average indicator hides 

variations within the country, among regions 

and industries. Let us consider industry 

affiliation (employment, working conditions) 

and regional specifics. We can identify which 

professions and regions are associated with 

increased risks and how they affect men and 

women differently. 

There is a steady gender gap in favour of 

women in Kazakhstan: according to 2023 data, 

the average life expectancy was 75.1 years, 

with women living on average 7-8 years longer 

than men. The gender gap is accompanied by 

pronounced regional differentiation, reflecting 

differences in the level of urbanisation, 

environmental conditions, access to medical 

care, and the structure of the economy. Thus, 

in industrial regions (Karaganda and Pavlodar 

regions), life expectancy is lower than the 

national average, primarily due to the impact of 

harmful production factors and environmental 

stress. On the contrary, in the southern 

agricultural regions and large cities (Almaty, 

Astana), life expectancy is higher due to a 

combination of better access to medicine, a 

more favourable environmental situation, and 

employment of the population mainly in the 

fields of services, education, and management. 

A special place in the formation of gender 

differences is the sectoral factor that 

determines the working conditions, the level of 

occupational risks and the socio-economic 

status of the population. Men are more likely to 

be employed in the extractive and construction 

industries, transport and industry sectors, with 

increased mortality from external causes and 

occupational diseases. Women are more 

involved in social and service activities due to 

more favourable working conditions and 

access to medical services. Thus, the gender 

gap in life expectancy manifests itself not only 

as a biological or behavioural difference but 

also as a reflection of structural imbalances in 

the economy and employment. 

The need for a comprehensive analysis of 

gender differences in life expectancy in 

regional and sectoral contexts determines the 

relevance of this study. Such a study allows us 

to identify spatial patterns and regional clusters 

with different dynamics of life expectancy; to 

identify industries in which occupational risks 

contribute most to the gender gap; and to 

propose targeted health, occupational safety, 

and social protection policies. 

The purpose of the article is to identify key 

gender differences in the life expectancy of 

Kazakhstan's population within the regional 

and sectoral contexts and to formulate practical 

recommendations for reducing inequality. To 

achieve this goal, statistical data from official 

sources are used, and quantitative and 

qualitative analyses of the dynamics and 

structure of indicators are carried out. The 

determinants underlying the identified 

differences are then discussed. Thus, the study 

of gender differences in life expectancy within 

regional and sectoral contexts has significant 

scientific and practical importance. 

 



 68 

2. LITERATURE REVIEW 

 
The study of gender differences in life 

expectancy over the past decades has become 

one of the key areas of demographic and socio-

medical research. The results of international 

research indicate that biological differences 

play an important but not decisive role: the 

persistent gender gap in life expectancy is 

primarily explained by social conditions, 

employment patterns, access to medical 

services, occupational risks, and lifestyle 

(WHO, 2023; World Bank, 2024). These 

patterns are confirmed for both high-income 

and transition economies. The systematisation 

of international and national scientific 

experience allows us to build an analytical 

framework for research, compare key 

approaches and identify areas that require 

further deepening. 

The analysis of the sources shows. The 

gender gap in life expectancy remains in the 

international context, but its magnitude 

depends on the country and changes over time 

(Sanderson et al., 2016; Mateos et al., 2020). 

The study of scientific literature on gender 

differences has enabled the classification of 

worldwide research into areas that explain 

these differences. A large number of modern 

studies show that gender differences in life 

expectancy are formed due to the interaction of 

biological, behavioural and social factors 

(Zarulli & Salinari, 2024). 

Researchers identify a combination of 

biological factors, such as genetics (for 

example, the XX chromosome in women), 

hormonal differences that may give some 

advantage to women, and behavioural risks, as 

key drivers of higher mortality in men at most 

ages. At the same time, trends are changing: in 

several countries, the gender gap is narrowing 

due to lifestyle changes (an increase in 

smoking among women, a decrease in male 

mortality). It should be noted that biological 

differences explain only part of the difference. 

However, behavioural risks (smoking, alcohol 

consumption), external causes of death (risky 

professions, accidents, injuries, violence) and 

socio-economic factors (income level, access 

to medical care) play a leading role. These 

factors operate independently of the industry, 

but their influence can be amplified in 

hazardous industries (Smith & Sinkford, 2022; 

Pinho-Gomes et al., 2023). However, many 

studies remain at the level of a general analysis 

of mortality by age, gender, and socio-

economic status. 

 

In this regard, there are several 

characteristic points in Kazakhstan. Firstly, 

non-communicable diseases—cardiovascular 

and oncological—make the main contribution 

to mortality, which is especially noticeable in 

adults and the elderly. This is reflected in the 

indicators and increases regional differences in 

life expectancy (Davletov et al., 2014). 

Secondly, several studies have noted the 

influence of alcohol consumption and external 

causes of death (accidents, injuries, suicides) 

on male mortality, especially in the 

northeastern and some other regions (Davletov 

et al., 2015). Finally, studies show ethnic and 

spatial differences in mortality rates (for 

example, higher rates among ethnic Russians 

compared to Kazakhs), which also affect 

regional patterns (Sarsembayeva et al., 2025). 

The existing differentiation between 

regions often reinforces gender differences. In 

less developed regions or rural areas with 

poorer living conditions and poorer access to 

medical care, the gender gap may be larger or 

distorted due to high mortality from external 

causes. Regional studies in Kazakhstan 

indicate a high proportion of cardiovascular 

diseases and a significant contribution of 

external causes and alcohol-related problems 

to male mortality in several areas. Many 

studies have shown that regional inequalities 

(income levels, access to medicine, and the 

environmental situation) affect both absolute 

life expectancy and the gender gap: depressed 

regions exhibit both lower life standards and 

substantial variations in the gender gap. This 

situation is typical for many countries, as 

confirmed by studies conducted in the UK and 

the USA, which show stable differences in the 

directions of “north-south” or “city–province” 

(WHO, 2023). 
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The indicator of life expectancy is closely 

related not only to the level of healthcare, the 

environmental situation and social conditions, 

but also to the peculiarities of professional 

employment of the population. Profession, 

employment, and skill level determine access 

to medical services, as well as income, 

lifestyle, and the impact of occupational factors 

on health (Omirgazy, 2025). However, it 

should be noted that there are relatively few 

publications in the world's scientific literature 

that would break down life expectancy by 

profession/industry and gender in 

multinational contexts with regional details. 

For example, a study by Detre et al. (2001) 

compares the mortality rate of men and women 

who worked in comparable senior positions. 

They found that women in such positions 

demonstrated significantly lower mortality 

rates, even when controlling for the exact job 

requirements. That is, corporate, 

administrative, or “high-status” positions can 

make a difference in their health effects, at 

least in developed countries. The importance of 

the industry factor is noted: professions with 

increased injury and harmful conditions 

correlate with a lower life expectancy, and men 

are more represented in these sectors, which 

partially explains gender differences 

(Hemström, 1999). At the same time, there are 

practically no studies that simultaneously study 

life expectancy by gender, industry, and 

region. 

Connection with the “main profession-type 

of employment”. The article “Happiness and 

life expectancy by main occupational status” 

shows that for both men and women, life 

expectancy differs depending on the type of 

occupation: a person in a leadership position 

often has advantages over workers in manual 

labour or with a high level of risk (Lozano & 

Solé-Auró, 2021). This is consistent with the 

hypothesis that professions with high 

workload, harmful working conditions, stress, 

or physical risks can reduce life expectancy, 

and the impact may vary by gender. 

Studies that purposefully compare life 

expectancy by profession or industry show 

systematic differences: workers in hazardous 

industries (mining, construction, transport, 

heavy industry) have a lower life expectancy 

than white-collar workers. Individuals directly 

assess their “occupation-based life 

expectation” and relate the difference to health 

status, working conditions, and socio-

economic status. These effects are often more 

pronounced in men, as the proportion of male 

employment in hazardous industries is higher 

(Deeg et al., 2021). 

In Kazakhstan, there is practically no open 

research with an industry breakdown; 

however, several works can be noted that 

provide indirect information and context. Thus, 

the article examines how socio-economic 

factors (income, employment, education) 

affect the life expectancy of men and women 

in Kazakhstan in recent years; however, a 

detailed breakdown by industry is not provided 

(Sarsembayeva et al., 2025). The authors of the 

article investigate gender inequality in the 

labour market in Kazakhstan, analysing labour 

activity, wage differences, and the employment 

of men and women in different sectors. 

However, the study practically does not 

address life expectancy. The Asian 

Development Bank proposed the gender 

assessment of Kazakhstan based on an analysis 

of the economic activity of women and men, 

and the distribution by economic sector (ADB, 

2013). At the same time, the report notes that 

women are more likely to participate in the 

informal sector, while men are more likely to 

participate in the formal sector, sometimes 

working in more “dangerous” industries 

(ADB, 2013). This is important because when 

working in a more dangerous industry, their 

life expectancy can be statistically reduced. 

The Report “Gender Policy in modern 

Kazakhstan” provides an analysis of 

institutional, social aspects and gender 

differences in access to resources, healthcare, 

etc., which indirectly affects life expectancy 

(Nikolaeva, 2022). The OECD report “Gender 

Gaps in Eurasia: Global and Regional Context” 

discusses gender gaps in health, economic 

activity, and other important issues for the 

countries of the region, including those in 

Central Asia (OECD, 2021). However, these 
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reports do not provide a breakdown by 

profession. 

Studies of gender differences in life 

expectancy and their causes, along with social, 

value, and behavioural factors, conducted in 

neighbouring countries, provide a sound 

methodological and theoretical background. 

However, they rarely address the sectoral 

section of employment (Rodionova & 

Kopnova, 2020). In 2024-2025, articles and 

reports were published analysing the regional 

dynamics of mortality in Kazakhstan 

(including studies on causes of death and 

regional trends). Open academic publications 

reveal significant regional differences and the 

increasing role of noncommunicable diseases; 

however, there is a notable lack of direct 

industry breakdowns (life expectancy by 

industry and gender within regions) in open 

sources (Aimyshev et al., 2025). 

 

3. METHODOLOGY 

 
The research methodological basis 

combines quantitative and qualitative analysis 

methods with general scientific approaches, 

providing a comprehensive study of gender 

differences in the life expectancy of 

Kazakhstan's population across regional and 

sectoral contexts. The application of a multi-

level approach makes it possible to take into 

account a set of biological, behavioural and 

structural factors that determine life 

expectancy, as well as to identify spatial and 
sectoral patterns of gender gap formation.  

The empirical base of the study was formed 

using official statistical materials from the 
Bureau of National Statistics of the Agency for 

Strategic Planning and Reforms of the 

Republic of Kazakhstan (BNS RK) covering 

the period 2000-2024. Additionally, data from 

international organisations such as the World 

Health Organisation (WHO) and the World 

Bank were used, as well as the results of 

national and foreign studies on mortality, 

regional differentiation of health and gender 

differences. The statistical data are aggregated 

by region and type of economic activity, which 

makes it possible to ensure their comparability 

and systematic analysis. 

The following methods were used in the 

study: systematisation, comparison, analogy 

and descriptive statistics. The quantitative 

analysis included: 

(1) trend analysis of the dynamics of life 

expectancy for men and women by country and 

region, highlighting the stages of growth, 

decline and recovery after the COVID-19 

pandemic; 

(2) regional decomposition of indicators 

with identification of spatial clusters and 

regions with consistently high and low life 

expectancy values; 

(3) sectoral profiling of regions by 

dominant types of economic activity (mining, 

agriculture, services, education, public 

administration, etc.) in order to identify the 

relationship between the sectoral structure of 

the economy and public health; 

(4) causal decomposition of the gender 

gap with the determination of the contribution 

of male and female mortality to changes in 

aggregate indicators; 

(5) event analysis for 2020-2021, which 

allowed us to take into account the short-term 

effects of the pandemic. 

Indicators and variables 

The key indicator is life expectancy at birth, 

differentiated by gender, region, and dominant 

industries. The level of urbanisation, 

employment structure by type of economic 

activity, availability of medical services, 

environmental parameters, and socio-

economic characteristics of the regions were 

used as additional variables. The gender gap 

was calculated as the absolute difference 

between the life expectancy of women and men 

in the corresponding regional and sectoral 

groups. 

 

4. ANALYSIS AND RESULTS 
 

It has been reported by the Bureau of 

National Statistics of the Republic of 

Kazakhstan (2023) that the average life 

expectancy in Kazakhstan amounts to 71.5 

years, the average for males reaching 67.8 
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years, and the average for females reaching 

75.1 years. This information indicates a 

sustained gender gap of around 7–8 years, 

consistent with patterns observed in various 

post-Soviet countries, and significantly higher 

than the average gap found in European Union 

member states, where discrepancies typically 

range from 4 to 5 years. These disparities are a 

testament to the complex combination of 

behavioural, occupational, and healthcare-

oriented factors that consistently impact the 

demographic profile and the outcomes for 

public health in Kazakhstan (Table 1). 

 

TABLE 1. Life expectancy: Kazakhstan, 2022 and 2023 

Category 2022 (years) 2023 (years) Absolute increase 

Kazakhstan (average) 74,44 75,09 +0,65 

Men (average) 70,26 70,99 +0,73 

Women (average) 78,41 79,06 +0,65 

Almaty city 77,32 78,28 +0,96 

Ulytau region 71,44 72,41 +0,97 

Note: compiled from the source Bureau of National Statistics (2023) 
 

Based on Table 1, there is clear evidence of 

an overall improvement in the health of the 

population of Kazakhstan. The positive 

dynamics, an annual increase in life 

expectancy of more than 0.6 years, reflect 

gradually improving living conditions and 

advancements in healthcare, including better 

access to medical services, enhanced disease 

prevention, and a reduction in mortality rates. 

Despite this general progress, a persistent 

gender gap in life expectancy remains: in 2023, 

women lived on average 8.1 years longer than 

men, a difference that, while slightly less 

pronounced statistically than in previous years, 

continues to be a significant demographic 

feature. Notably, both the city of Almaty and 

the Ulytau region demonstrated substantial 

improvement in life expectancy, with an 

increase of approximately one year. This 

positive change can be attributed to different 

factors: in Almaty, the effect is likely linked to 

the presence of a well-developed healthcare 

system and higher living standards. At the 

same time, in Ulytau, it may be associated with 

the implementation of targeted state programs 

aimed at improving medical infrastructure and 

quality of life in remote regions. Over the ten 

years from 2014 to 2023, Kazakhstan’s overall 

life expectancy showed a consistent upward 

trend, except for the temporary decline in 

2020–2021 caused by the COVID-19 

pandemic. Nevertheless, the gap between men 

and women has remained significant, 

averaging around eight years nationwide, as 

illustrated in Figure 1, confirming that gender-

based differences in health outcomes persist 

despite overall improvements in population 

well-being. 

The most prominent pattern recognised in 

Kazakhstan shows a stable increase in life 

expectancy from the early 2000s onward, 

building upon a decline in the 1990s. This 

favourable trajectory was disrupted in 2020–

2021 due to the COVID-19 pandemic's effects, 

followed by a gradual recovery from 2022 

onward until 2024. Regardless of these 

fluctuations, the gender gap in life expectancy 

has experienced relative stability, oscillating 

between six and ten years for most regions, 

with females living longer than males. 

Particularly, the time span between 2000 and 

2010 was characterised by a stable growth in 

life expectancy, which coincided with the 

country's recovery from the socio-economic 

challenges experienced during the previous 

decade, while the gender gap itself stayed the 

same.  

Between 2010 and 2019, Kazakhstan 

experienced additional stable improvements 

that were traceable to enhanced healthcare 

service delivery, socioeconomic growth, and 

increased access to healthcare services.  
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Figure 1. Life expectancy in Kazakhstan by gender 

 

The 2020–2021 period accumulated a 

notable decline in life expectancy due to the 

effects of the COVID-19 pandemic, which 

disproportionately affected males mainly 

because of elevated mortality from accidents 

and injuries and cardiovascular disease. Life 

expectancy resumed growth between 2022 and 

2024, reaching a total average of 75.44 years 

by the end of 2024, which indicates that the 

long-term trajectory has resumed its positive 

direction. However, significant geographical 

disparities remain evident: life expectancy 

remains the highest for the south regions—

South Kazakhstan, Zhambyl, and Turkestan—

averaging 73–74 years, while the lowest levels 

are realised in East Kazakhstan and Karaganda 

regions at around 69–70 years. These 

discrepancies highlight the persistent effects of 

the regional socio-economic conditions, 

healthcare access, and environmental factors 

on the population's health outcomes across the 

country (Table 2). 

 
TABLE 2. Current life expectancy in Kazakhstan 

Region 2023 (total) Men Women Gender gap 

(years) 

Kazakhstan  75.09 70.99 79.06 8.07 

Abaya 74.14 69.74 78.30 8.56 

Akmola region 74.25 69.77 78.81 9.04 

Aktobe region 74.71 70.76 78.45 7.69 

Almaty region 74.53 71.03 78.22 7.19 

Atyrau region 75.29 70.96 79.33 8.37 

West Kazakhstan region 74.08 69.51 78.69 9.18 

Zhambyl region 75.25 71.13 79.36 8.23 

Zhetysu region 74.64 70.55 78.64 8.09 

Karaganda region 73.43 68.67 77.84 9.17 

Kostanay region 73.65 68.99 78.12 9.13 

Kyzylorda region 74.58 71.04 78.10 7.06 

Mangystau region 75.84 71.58 79.90 8.32 

Pavlodar region 74.33 69.63 78.71 9.08 

North Kazakhstan region 73.13 68.21 78.10 9.89 

Turkestan region 74.94 71.65 78.34 6.69 
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Ulytau region 72.41 68.04 76.95 8.91 

East Kazakhstan region 73.20 68.60 78.00 9.40 

Astana city 78.09 74.23 81.28 7.05 

Almaty city 78.28 74.47 81.43 6.96 

Shymkent city 76.32 72.60 79.56 6.96 

Note: Compiled based on World Bank (2023); Bureau of National Statistics (2023) 
 

This differentiation is explained by the level 

of urbanisation, environmental conditions 

(especially in the east and in industrial centres), 

and the availability of medical care. In cities of 

national importance (Astana, Almaty), life 

expectancy has developed above the national 

average due to the concentration of medical 

centres, educational institutions and jobs with 

a high level of qualifications. In industrially 

developed regions (Karaganda, Pavlodar 

regions), the impact of industrial risks 

associated with metallurgy, coal industry and 

chemistry is observed, which reduces life 

expectancy. In rural and agricultural regions 

(Zhambyl and Turkestan regions), indicators 

depend on the level of infrastructure, 

availability of medicine, and quality of 

working conditions in agriculture. 

Figure 2 shows life expectancy (in years) 

for each region, and the colour of the column 

reflects the primary industry that has the most 

significant impact on public health. The red 

dotted line shows the national average. 

 

 

 
Main industries: 
     Services, education 
    Services, public  
    administration 

     Metallurgy, coal 
 

 
   Energy, Chemistry      
   Agricultural industry 
    Oil and gas 

 

 

 

Figure 2. Life expectancy and primary industries affecting public health by region of Kazakhstan 

 

Public health is an integral indicator of the 

country's sustainable development. In 

Kazakhstan, where the economy is primarily 

focused on the raw materials sector, the 

influence of the sectoral structure on 

demographic indicators, including life 

expectancy and morbidity, is particularly 

pronounced. 

The sectoral structure of Kazakhstan's 

economy has a direct impact on public health. 

The specifics of industries form different 

production risks, social working conditions 

and environmental stress, which together affect 

the level of health. Thus, workers in the 

construction and manufacturing industries are 

at risk of injury due to exposure to building 

materials and chemicals. Harmful working 

conditions significantly impact health, 

encompassing chemical emissions, radiation 

exposure (such as in uranium mines), gas 

contamination of mines, a high level of 

occupational diseases (like silicosis, 

respiratory diseases, and skin diseases), and a 

risk of injury and premature mortality among 
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employees. High mortality rates from 

respiratory diseases and cardiovascular 

diseases are recorded in industrial regions 

(Karaganda, Pavlodar, and East Kazakhstan 

regions). These regions traditionally show 

lower life expectancy rates compared to the 

south of the country. Work in extractive 

industries (oil, gas, coal, metallurgy) is 

characterised by increased occupational risks, 

including air pollution, harmful working 

conditions, and high rates of occupational 

morbidity. This reduces the life expectancy of 

workers and residents of industrial regions 

(Atyrau, Mangystau, Karaganda regions). 

It should be noted that Atyrau, Mangystau, 

and Karaganda regions record lower life 

expectancy (69-72 years for men), which is 

associated with the concentration of extractive 

industries. 

The sectors of Kazakhstan's economy that 

have a negative and positive impact on public 

health are shown in Figure 3. 
 

 

 
 

Figure 3. The impact of Kazakhstan's economic sectors on public health 

 
In Figure 3, sectors of Kazakhstan's 

economy that are harmful to public health are 

colored red, while those that are beneficial are 

colored green. On average, women living in 

Kazakhstan have a longer life expectancy by 

7–9 years compared to men, a gap that is 

mainly accounted for by differences in 

employment patterns, working conditions, and 

living style. Women are underrepresented in 

the sectors of mining and heavy industry and 

are concentrated in education, services, and 

healthcare sectors that are affiliated with 

working conditions that are comparatively 

safe, greater social participation, and a better 

work–life balance. Men, by contrast, are 

concentrated in the extractive industry, 

construction work, and transportation, where 

work-related accidents are disproportionately 

high and circulatory diseases are widespread. 

Additionally, higher levels of smoking and 

alcohol consumption in men further exacerbate 

the gender gap in longevity. Occupations that 

are labelled intellectual or knowledge-oriented, 

such as scientists, teachers, and civil servants, 

are aligned with longer lifespans. Occupants of 

physically strenuous or dangerous jobs have 

shorter life expectancies. Hence, the gender 

gaps in longevity evident from Kazakhstan are 

a marker of a complicated interaction between 
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biological, occupational, and socio-economic 

factors. 

The principal obstacles that persistently 

impact life expectancy throughout the various 

regions of Kazakhstan encompass elevated 

morbidity rates among employees in heavy 

industries, inadequate career guidance and the 

prevention of occupational diseases, alongside 

a low level of investment in the development 

of human capital across numerous industrial 

and rural areas. To rectify these inequities and 

enhance public health outcomes, it is 

imperative to mitigate occupational hazards in 

the extractive and industrial sectors via 

technological modernisation, improved 

working conditions, and a progressive 

transition towards a green economy. The 

establishment of regional professional 

development and retraining programs will help 

reduce occupational risks and promote 

employment in safer sectors. Preventive 

medicine must be reinforced within enterprises 

through the advancement of occupational 

health services, the implementation of regular 

medical examinations, and the execution of 

awareness campaigns. Furthermore, the 

disease prevention framework should be 

broadened by enhancing screening initiatives, 

facilitating early diagnosis, and encouraging 

the adoption of healthy lifestyles. In remote 

and sparsely populated regions, such as Ulytau 

and the northern territories, the deployment of 

mobile healthcare and telemedicine services is 

vital to guarantee equitable access to medical 

care. 

The promotion of retraining initiatives for 

employees in heavy industry is essential to 

support their transition into safer employment 

sectors, including services, construction that 

adheres to improved safety regulations, or the 

information technology field. It is imperative 

to enhance occupational safety and 

environmental management through 

compulsory audits and ongoing monitoring, 

especially in high-risk areas such as Atyrau, 

Mangystau, Pavlodar, and Karaganda. Social 

protection strategies should include targeted 

financial assistance for at-risk populations and 

elderly individuals in areas with low life 

expectancy. In formulating regional policies, it 

is crucial to prioritise the enhancement of 

medical service accessibility in rural and 

environmentally compromised locations. 

Furthermore, gender-sensitive health care 

policies must be established to mitigate 

premature mortality rates among males and to 

tackle behavioural health concerns linked to 

smoking, alcohol usage, and hazardous 

working environments. 

To achieve sustainable improvements in 

public health and reduce inequities associated 

with area, sector, and gender in life expectancy, 

Kazakhstan needs to expand its investment in 

human capital by emphasising education, 

retraining programs, and the creation of 

environmentally secure and sustainable jobs. 

Further, it is imperative to extend assistance for 

established workers through flexible work 

arrangements so that their social engagement 

may be encouraged and their income security 

ensured. Finally, utilising the "Healthy Life 

Expectancy" index as a key indicator for 

assessing social policy effectiveness would 

lead to a more accurate evaluation of 

population health improvements and provide a 

sound analytical platform for deriving 

evidence-based policy at both regional and 

national levels. 

 

5. СONCLUSION 
 

The gender gap in life expectancy in 

Kazakhstan remains a significant challenge for 

public health policy and requires a 

comprehensive approach that addresses 

behavioural, medical, and regional 

determinants simultaneously. Reducing this 

disparity demands coordinated efforts aimed at 

preventing behavioural health risks, improving 

accessibility and quality of medical services, 

and strengthening regionally differentiated 

social and health policies. To achieve this, it is 

essential to identify industries and regions with 

elevated mortality rates to direct occupational 

safety initiatives, alcohol and tobacco 

prevention programs, and improve access to 

healthcare and emergency medical services. 

Interventions must consider gender-specific 
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employment characteristics, ensuring that 

preventive measures are tailored to the distinct 

risk profiles of men and women—for example, 

enhancing occupational safety and the 

prevention of noncommunicable diseases 

among men, and expanding access to 

preventive and reproductive healthcare 

services for women. Regionally targeted 

prevention programs should be developed and 

implemented, focusing particularly on the 

working-age male population, with an 

emphasis on regular medical check-ups, early 

diagnosis, and promoting healthy lifestyles. It 

is also crucial to strengthen measures to reduce 

alcohol consumption and prevent injuries, 

including through stricter enforcement of 

occupational safety standards and initiatives to 

reduce road traffic accidents. Improving the 

availability of primary and specialised 

healthcare in remote and sparsely populated 

areas is another important direction, which can 

be achieved through the expansion of 

telemedicine, mobile medical teams, and 

outreach services. Equally vital is the 

enhancement of the national health monitoring 

system, ensuring the collection and publication 

of detailed, disaggregated data by gender, age, 

and causes of death to enable timely 

assessment of the effectiveness of public health 

interventions. By implementing these broad-

based measures, Kazakhstan can significantly 

reduce gender differences in life expectancy 

and work towards a healthier, more equitable 

society. 

Moreover, achieving sustainable 

improvements in life expectancy requires a 

commitment to long-term investments in 

human capital and the creation of health-

promoting environments. This endeavour 

requires the promotion of collaboration across 

various sectors, including healthcare, 

education, labour, and environmental agencies, 

to tackle the fundamental causes of health 

disparities. Initiatives aimed at raising public 

awareness should be broadened to promote 

responsible health practices, early disease 

prevention, and the maintenance of mental 

health. Educational institutions and workplaces 

hold significant potential to contribute by 

incorporating health education, stress 

management, and wellness initiatives into their 

operations.  

Additionally, providing incentives from 

both corporate and governmental bodies for 

businesses that adopt innovations in 

occupational health and safety, support 

employee wellness, and shift towards cleaner, 

safer technologies will enhance working 

conditions. By integrating preventive 

healthcare with comprehensive economic and 

social reforms, Kazakhstan can establish a 

basis for equitable and inclusive development, 

ensuring that advancements in life expectancy 

are advantageous for all demographic 

segments equally. 
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