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Abstract: Green and sustainable development is crucial for addressing environmental challenges and promoting a more 
sustainable future. Central to this endeavor is the investment in human capital, which involves developing and empowering 
individuals with the knowledge, skills, and mindset necessary to contribute and lead sustainable development efforts. 
Explores the importance of investing in human capital and the various ways in which it can be fostered to drive green and 
sustainable development. An analysis was made in the areas of investments in health care, education and environmental 
protection in order to develop a sustainable green development of the economy. 

Keywords: green development; human capital; environmental protection; sustainable development. 

JEL Classification: Q57; M54. 

Introduction 

The green economy is currently being differentiated as a separate direction in the economy that needs additional 
scientific research. What stands out is that it represents the efficient use of natural resources and the reduction of 
pollution in production processes. Along with the green economy, one can often come across the concept of 
"sustainable development". The direction of sustainable development of the green economy involves a process 
that affects the economic, social and political spheres of life of the population. An important component 
contributing to the process of implementing the green economy is human capital. Efficient distribution and use of 
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other types of capital will ensure the stable development of a sustainable green economy. Countries successfully 
implementing green economy principles have one of the highest human capital indices. Many states that 
successfully implement the principles of green development attract human capital from abroad. 

Before the introduction of restrictions, human capital accounted for about two-thirds of the structure of 
national wealth in the world. However, in the post-quarantine period, the formation of human capital has become 
extremely important, since human skills and knowledge are the most important resource for the sustainable 
development of the green economy. 

Socio-environmental and economic issues today have an important basis, characteristic of human life. 
Solving the problems of the ecological crisis, and hence reducing the level of poverty, actualizes the need to 
study the role and importance of human capital in the development of society. In this regard, the scientific 
substantiation of a number of criteria assessing human capital in the interests of the sustainable development of 
the green economy is of great importance. 

1. Literature Review 

The relationship between financial development and green growth is manifested in the fact that human capital 
and education spending are becoming one of the 2030 Sustainable Development Goals. Education and health 
have a positive and significant impact on economic growth and, by supporting higher growth rates, sustainable 
development. Human capital plays an important role in the process of economic growth, where education and 
health are key components. Economic growth is stimulated by such areas as life expectancy, the level of health 
care financing, technological progress, poverty reduction, child mortality, and fertility. 

Thus, it is necessary to take adequate measures for the listed measures in the field of increasing health 
care costs and life expectancy while reducing poverty, mortality and fertility. Practice shows that health care 
spending has a significant negative correlation with economic growth. With a high level of human capital, the 
economic impact of spending on health care is enhanced. 

The study of sustainable ways of conducting socio-economic activities leads to the inevitability of human 
overspending of natural capital. The formation of financial, natural and human resources for ecological systems is 
not well understood, which requires research on the combined impact of economic growth and capital on 
environmental sustainability. Natural resources and human capital help to reduce environmental impact, as does 
investment. Attracting investment and human capital will help the rapid introduction of innovation of states. 
Human capital influences the spread of intensive use of new technologies between countries, while ensuring 
economic growth (Cervellati et al.2023).The use of incompetent human capital leads to negative consequences of 
environmental degradation, which require the development of mechanisms for the implementation of nature 
management (Regier et al.2023). 

Human capital knowledge, potential and skills have a significant positive relationship with organizational 
performance, as evidenced by the effect of innovation leadership between human capital knowledge and 
organizational performance (Ahakwa et al. 2023, Jandrić 2023). Food security and the environment has important 
implications for improving environmental sustainability and efficient use of food resources has implications for 
human capital research (Ashraf and Javed2023). 

The study of strategic issues of working with human resources is in a positive relationship with the 
potential for the effectiveness of innovation. The need to implement a knowledge management strategy can 
rethink knowledge processes and unleash the full potential of their human resources, gaining a competitive 
advantage in a knowledge-based economy (Stefănescu and Stefănescu 2008), will positively affect the increase 
in life expectancy (Latifah et al. 2022, López-Cabrales et al. 2021, Budiarti 2018, Chung-Jen 2019). 

The lack of research by foreign and domestic authors and the practical side of the issues of human capital 
formation show the need to develop theoretical and methodological foundations in this area. 

2. Investments in Human Capital the Key to a Sustainable Recovery 

Sustainable development requires a holistic approach that encompasses various aspects of life, including the 
environment, economy, and society. Investments in human capital, particularly education and training. By raising 
the level of education and skills of employees within a company, several positive outcomes can be achieved, 
including the reduction of negative environmental impacts.  

All aspects of human capital have a positive effect on increasing life expectancy, which is explained by the 
demographic policy of many countries. However, increasing life expectancy hampers economic growth, probably 
due to an increasingly aging population (Sultana et al. 2022). Innovations in green technologies can bring dual 
benefits, i.e., technological progress and energy savings, as well as emission reductions, which are considered 
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an effective means of achieving economic development and environmental protection. Human capital significantly 
contributes to green technology innovation (Zhang and Li 2023). 

Human capital has a positive relationship between energy consumption and economic growth, although a 
significant negative relationship is found between R&D spending and energy consumption (Shahbaz et al. 2022). 
To achieve the Sustainable Development Goals (SDGs), the relationship between financial development and 
green growth is explored, where human capital and education spending are central to sustainable development 
(Ngo et al. 2022). 

The impact of environmental regulations and foreign direct investment on the overall productivity of 
industrial sectors by controlling human capital will ensure the transition to a green economy that will benefit its 
own sustainable development (Qiu et al. 2021). The relationship between human capital and economic growth 
shows that both education and healthcare have a positive and significant impact on the green economy and thus 
support higher growth rates (Chaabouni and Mbarek 2022, Jayadevan 2021). 

The results show that spending on health care and the green economy depends on different levels of 
human capital. In particular, when the level of human capital is low, health spending has a significant negative 
correlation with economic growth (Yang 2020, Puskarova 2022, Jabeen et al. 2023). 

Economic growth and energy consumption are negatively related to the ecological footprint. Natural 
resources and human capital help reduce environmental impact, as does foreign direct investment (Zafar et al. 
2019). A large number of publications devoted to the problems of human capital are confirmed by Kazakh 
researchers as Nakipova (2021), Aimurzina et al. (2021). 

The investments in human capital can contribute to environmental sustainability as follows: 
▪ Increased Environmental Awareness: Education can enhance individuals' understanding of 

environmental issues, their causes, and potential solutions. By providing education and training programs that 
focus on environmental sustainability, companies can raise awareness among employees about the importance 
of protecting the environment and adopting sustainable practices. 

▪ Adoption of Sustainable Practices: Well-educated employees are more likely to be knowledgeable about 
sustainable practices and technologies. Through training and education, companies can promote the adoption of 
environmentally friendly practices, such as waste reduction, energy efficiency, and resource conservation. 

▪ Innovation and Research: Investments in education and research can drive innovation in sustainable 
technologies and practices. Well-educated employees are more likely to develop innovative solutions to 
environmental challenges, sustainable production processes. These innovations can contribute to reducing the 
environmental footprint of businesses. 

▪ Compliance with Environmental Regulations: Education and training can help employees understand 
and comply with environmental regulations and standards. By investing in the education of employees, 
companies can ensure that they have the necessary knowledge and skills to meet environmental requirements 
and implement sustainable practices in their daily work. 

▪ Sustainability in Decision-Making: Education equips individuals with critical thinking and problem-solving 
skills. Employees with a higher level of education are more likely to consider the environmental impact of their 
decisions and incorporate sustainability principles into their work. This can lead to more environmentally 
conscious decision-making processes within the organization. 

Figure 1. Costs for environmental protection, mln. tenge 

 
Source: compiled by authors according to www.stat.kz  
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The data in Figure 1 show that the cost of environmental protection in 2022 increased by almost 2.3 times 
or 254,536 million tenge. Based on the foregoing, in recent years the level of social responsibility has been 
significantly reduced and environmental responsibility has been increased (priority to natural capital). 

With the help of applied statistics methods, the dynamics of two factors of sustainable development were 
compared. Next, we will conduct an analysis of variance to determine whether the sustainability factors depend 
on the selected socio-economic and environmental parameters of the space. 

Table 1. Forecast of two factors of sustainable development 

Year Nominalwages, tenge Environmental protection costs, million tenge 

2017 150.827 196.142 

2018 162.673 262.407 

2019 186.815 302.177 

2020 213.003 420.392 

2021 250.311 384.015 

2022 303.000 450.678 

2023 forecast 326.405,40 501.447,80 

2024 366.660,22 540.390,24 

2025 406.898,576 566.613,392 

2026 443.705,651 625.101,594 

2027 477.905,313 661.050,039 

2028 518.328,609 700.095,362 

2029 555.002,728 742.804,193 

2030 591.617,554 787.345,527 

2031 629.188,337 825.151,949 

2032 667.165,006 867.925,610 

2033 703.817,968 910.067,003 

2034 741.311,698 951.190,568 

2035 778.825,489 992.117,672 

2036 816.087,998 1.034.449,48 

2037 853.297,683 1.075.679,59 

2038 890.788,886 1.117.046,09 

2039 928.090,322 1.158.678,57 

2040 965.387,242 1.200.309,80 

 
y = 4587,1x2 - 2110,8x + 148921 
R² = 0,9988 

y = -5403,5x2 + 87988x + 109964 
R² = 0,9266 

Source: compiled and calculated by authors 

Figure 2. Linear relationship between two sustainability factors: nominal wages and environmental costs 

 
Source: compiled and calculated by authors 
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A linear relationship between two sustainability factors, nominal wages, and environmental costs implies 
that changes in one factor are directly and proportionally related to changes in the other. In this context, it would 
mean that as nominal wages increase, environmental costs also increase, and vice versa. If nominal wages rise, 
it could lead to increased consumer spending and economic growth, which might result in higher production and 
resource consumption, subsequently raising environmental costs. On the other hand, if nominal wages decrease, 
there might be reduced consumption and production, potentially leading to lower environmental costs. 

The linear relationship between two sustainability factors: nominal wages and environmental costs is 
expressed by the equation: y = 36725x - 7E+07, R² = 0,9988.  

Table 2. Directions for investment in human capital 

Investmentprograms Results 

Environmental 
protection 

▪ Reducing harm to the environment. 
▪ The use of clean energy through social subsidies for utilities. 
▪ Implementation of environmental management through the training of professional 

workers in low-carbon enterprises. 

Education (inclusive) ▪ Covering the poorest segments of the population with quality education programs. 

Socialsphere 
▪ Access to health care and social support for vulnerable groups, including persons 

with disabilities, especially in times of cataclysms or pandemics. 

Source: compiled by authors 

In order to determine the structure of investments in human capital from the point of view of formation, it is 
necessary to analyze them in terms of investment areas, namely investments in healthcare, education and 
environmental protection, which is possible as a result of applying the summation of investment flows in the 
formation of human capital (Table 3). 

Table3. Forecast of investments in human capital, million tenge 

Years 
Investments in 
healthcare and 

social services (IH) 

Investments in 
education (IE) 

Investments in 
environmental protection 

(IEP) 

Investments in human capital 
𝐼HC = ∑𝐼 H+ ∑ 𝐼 E +∑𝐼 EP 

1 2 3 4 5 

2017 93.717 257.223 86.962 437.902 

2018 113.230 205.265 111.161 429.656 

2019 126.494 209.162 198.722 534.378 

2020 301.911 297.263 173.619 772.793 

2021 187.287 282.907 171.165 641.359 

2022 277.274,1 293.373,8 217.585 788.233 

2023 forecast 317.903,58 332.582,94 230.037,7 880.524 

2024 349.628,614 355.943,552 230.204,96 935.777 

2025 354.616,4012 362.525,1716 256.135,718 973.277 

2026 419.445,934 392.008,3213 275.794,0944 1.087.248 

2027 440.090,6726 415.450,1392 284.706,3565 1.140.247 

2028 470.594,4919 432.241,7751 301.853,7000 1.204.690 

2029 505.097,0309 453.290,216 321.299,4014 1.279.687 

2030 543.601,8513 477.632,1875 334.873,9458 1.356.108 

2031 569.761,454 496.850,8706 350.131,3239 1.416.744 

2032 605.533,7768 517.550,6002 367.733,9996 1.490.818 

2033 639.280,6188 539.766,6213 383.356,2307 1.562.403 

2034 671.744,6768 560.879,4661 398.571,0940 1.631.195 

2035 703.725,9203 581.359,0415 415.119,0798 1.700.204 

2036 738.251,2391 602.984,8822 431.226,1274 1.772.462 

2037 770.671,3142 624.246,4175 446.825,4377 1.841.743 

2038 803.521,1397 645.166,7883 462.897,6282 1.911.586 

2039 836.732,354 666.365,9253 479.035,7013 1.982.134 

2040 869.965,2238 687.683,3131 494.872,218 2.052.521 

    
y = 70778x - 1E+08 
R² = 0,9947 

Source: compiled and calculated by authors 
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Figure 3. Linear regression model of investment in human capital 

 
Source: compiled and calculated by authors 

Using the methods of correlation-regression analysis, the main static processes of the development of 
human capital were identified according to the criterion of maximum closeness of the pairwise correlation of such 
indicators as health care, education and environmental protection. The coefficient of determination (R2) is equal 
to R² = 0.9947. 

Conclusion 

Thus, the most important tool for the development of human capital is the process of investing in the sustainable 
development of a green economy. The transition to sustainable development towards a "green" economy 
determines the sustainability of the development of not only individual national economies, but also the 
conservation of natural resources and the uninterrupted supply of resources and ecosystem services. 

Green growth will accelerate investment in human capital, which will lead to the formation of new 
professional skills among specialists. The education sector, which ensures the development of human capital in a 
new innovative environment, the digital economy with qualified and competitive personnel, should play an 
important role. Human capital should become an integral part of the concept of sustainable green development, 
along with the economic, social and environmental spheres. 

Identifying talented youth and building a successful career in science to provide the sectors of the 
innovative economy with highly qualified personnel will become a platform for a green economy. The concept of 
developing human capital and intellectual potential should be based on the growth of investment in education, 
which will lead to the development of human capital and the socio-economic development of society. Human 
capital should also be considered as an economic and social resource for the development of any state by 
improving the system of higher professional education, ensuring continuous professional development and 
effective retraining of personnel. 

The transition to a resource efficient economy requires a skilled and knowledgeable workforce that can 
adapt to changes in technology, politics and business practices. There is a need to acquire skills and knowledge 
related. It is necessary to rethink the priority of the social sphere and the formation of a multi-channel system of 
sources of investment in higher education and health care by increasing the financing of primary health care, in 
order to rapidly increase financial / human resources for emergency response. 
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