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Abstract: 

In the context of digital transformation, human capital is becoming a central factor in sustainable 

economic growth. This article explores how investments in human capital - including education, 

health and digital skills - contribute to achieving sustainable development goals. Based on the 

analysis of correlation and regression models, as well as a literature review, we found that a high 

level of human capital has a positive effect on economic well-being and social equality. Digital 

technologies play a key role in improving the quality of human capital, creating new opportunities 

for professional and economic development. 
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Introduction 

In the context of the rapid digital transformation of the global economy, human capital 

is becoming a key factor determining the competitiveness and sustainable development 

of countries and regions. Contemporary challenges such as globalization, technological 

change and the transition to a knowledge economy are placing new demands on 

societies and economies in terms of skills, education and health. In this context, 

investment in human capital becomes critical to maintaining economic growth and 

adapting to changing conditions. 

The digital age is significantly changing the structure of labor markets and the nature of 

employment. Automation, robotics, and artificial intelligence are transforming 

traditional work processes, creating new opportunities while threatening outdated jobs. 

In this environment, workers' ability to adapt to new technologies and develop digital 

skills becomes critical to their professional success and overall economic prosperity. The 

accelerated adoption of digital technologies requires workers not only to possess basic 

skills, but also the ability to continuously learn and grow professionally. Moreover, the 

development of human capital becomes the basis for innovation, which in turn is a 

driver of economic growth. In this regard, countries that are able to effectively invest in 

human capital ensure sustainable development and competitiveness on the global stage.  
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Moreover, sustainable development, which includes economic growth, social equality 

and environmental sustainability, is impossible without strong human capital. As 

numerous studies have shown, high levels of education and health of the population are 

directly related to improved economic indicators and improved quality of life. In this 

context, investment in human capital becomes not only an economic necessity, but also a 

strategic priority to achieve the Sustainable Development Goals ( SDGs ) set by the 

United Nations. 

Countries and regions that focus on human capital development are best positioned to 

adapt to the challenges of the digital age and achieve sustainable economic growth. 

Examples from such countries show that a combination of public and private 

investments in education, health and social welfare can significantly improve human 

capital indicators and contribute to more inclusive and sustainable economic 

development. 

The purpose of this article is to explore how investments in human capital contribute to 

sustainable economic growth in the context of digital transformation. We will review 

econometric models and analyze data from reports on the Sustainable Development 

Goals, Human Development and Innovation to identify the key aspects and strategies 

required for effective investments in human capital. The article also aims to identify the 

role of digital skills and technologies in human capital development and discuss how 

government and corporate policies can help improve the quality of human capital to 

support economic sustainability. 

Methods 

To study the impact of investments in human capital on sustainable economic growth in 

the context of digital transformation, this article uses econometric models based on data 

from reports on the Sustainable Development Goals (SDG Index), Human Development 

Index (HDR Index) and the Global Innovation Index (GII) . These data allowed us to 

conduct correlation and regression analyzes that revealed the relationship between 

investments in human capital and indicators of economic growth and sustainable 

development. 

Literature review 

Human capital (HC) is one of the key concepts in modern economic research, combining 

the knowledge, skills, experience and health of people that contribute to their 

productivity and ability to innovate. This concept was formulated within theories that 

view investment in education, training and health as critical determinants of economic 

well-being and growth of a society. According to leading economists such as Gary 

Becker and Theodore Schultz, human capital can be viewed as a form of capital, similar 

to physical or financial capital, that produces returns in the form of improved 

productivity and economic growth.[1;15] Investments in human capital include 

education, vocational training and skills development that not only improve individual 

productivity, but also contribute to overall socio-economic progress. 

Human capital is essential in a rapidly changing world, where technological innovation 

and globalization require workers to constantly update and expand their competencies. 

In this context, the importance of human capital increases as it becomes the main 

resource for adapting to new conditions and ensuring sustainable economic growth. 

Human capital plays a central role in achieving sustainable development goals, as it is 

not only a source of economic growth, but also a factor in ensuring social equality and 

improving the quality of life. 

The concept of sustainable development (SD) arose in response to the need to find ways 

to achieve long-term economic growth that does not deplete resources and does not 
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damage the environment. Sustainable development involves a balance between 

economic growth, social well-being and environmental sustainability, providing 

opportunities to meet the needs of current and future generations. The Brundtland 

Commission Report (1987) states that sustainable development must meet the needs of 

the current generation without compromising the ability of future generations to meet 

their own needs. [ 3 ] 

Research shows that high levels of human capital contribute not only to economic 

growth, but also to greater social cohesion and environmental responsibility. This is 

because educated and healthy people are more likely to engage in innovation, make 

responsible decisions and contribute to creating a sustainable future. [ eleven] 

Digital transformation (DT) represents fundamental changes in the way we do business 

and interact in society, influenced by modern digital technologies. This process affects 

all aspects of life, including the economy, education, health and social interactions, and 

requires people to develop new skills and adapt to rapidly changing conditions. [ 12 ] In 

the digital economy, the importance of human capital increases significantly. Digital 

transformation requires workers not only to have technical knowledge and skills, but 

also the ability to learn quickly, be creative and think critically. [13] This emphasizes the 

need for constant renewal and development of human capital to maintain 

competitiveness and adapt to new technological realities. 

Digitalization also plays an important role in achieving sustainable development goals. 

Modern technologies can improve the efficiency of resource use, reduce negative 

environmental impacts and create new opportunities for economic and social growth. In 

this context, human capital development becomes an integral part of the sustainable 

development strategy, providing the necessary basis for innovation and achieving long-

term goals. 

Human capital, sustainable development and digital transformation are interrelated 

concepts that together determine the direction and dynamics of modern economic 

development. Investments in human capital help create resilient economies that can 

adapt to the challenges of the digital age and ensure balanced growth. In the face of 

global change and technological innovation, human capital is becoming a key resource 

for achieving sustainable development goals and creating a more just and sustainable 

world. 

Results 

In order to identify the relationships between investments in human capital and 

sustainable economic growth, we conducted correlation and regression analyzes based 

on data from reports on the Sustainable Development Goals (SDG Index), Human 

Development Index (HDR Index) and the Global Innovation Index (GII). This analysis 

provides further insight into how human capital and innovation influence the 

achievement of sustainable development goals in the context of digital transformation . 

1. Correlation analysis 

Correlation analysis showed significant relationships between the main indices, which 

highlights the importance of the relationships between human capital, innovation and 

sustainable development. 
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Rice. 1. The relationship between the indices of sustainable development, human 

development and innovation 

 Correlation between SDG index and HDR : 

o Correlation coefficient : 0.888 

o Interpretation : A high correlation coefficient indicates a strong positive relationship 

between sustainable development (SDG) and human development (HDR) indicators. 

This confirms that improving human development indicators is closely linked to 

achieving the Sustainable Development Goals. 

 Correlation between SDG index and GII : 

o Correlation coefficient : 0.752 

o Interpretation : The strong positive correlation between SDG and GII shows that 

innovation plays an important role in maintaining and achieving sustainable 

development goals. A high level of innovation contributes to improved sustainability 

performance. 

 Correlation between HDR index and GII : 

o Correlation coefficient : 0.812 

o Interpretation : The significant positive relationship between HDR and GII suggests 

that high levels of human development are closely related to a country's innovation 

capacity. The development of human capital contributes to improving innovation 

performance and vice versa. 

These high correlation values indicate the importance of investment in human capital 

and innovation to achieve sustainable economic growth and development. 

2. Regression analysis 

To gain a deeper understanding of the impact of human capital and innovation on 

sustainable development, regression analysis was conducted. 
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Fig. 2 Impact of the level of human development and innovation potential on 

sustainable development indicators 

Two key linear models are considered: 

Model 1: Impact of the level of human development on sustainable development 

indicators 

 Model : SDG Index Score ~ HDR Index Score 

o Regression coefficient : 55.8960 

o p-value : 0.000 (significance at 1% level) 

o R-squared : 0.787 

o Interpretation : The model shows that a 1 unit improvement in HDR Index Score is 

associated with a 55.8960 unit increase in SDG Index Score . The high R-squared value 

(0.787) indicates that the model explains 78.7% of the variance in the SDG Index Score 

due to the HDR Index Score . This highlights the importance of human development for 

achieving sustainable development goals. 

Model 2: Impact of innovation potential on sustainable development indicators 

     Model : SDG Index Score ~ Global Innovation Index (GII) 

o Regression coefficient : 0.4703 

o p-value : 0.000 (significance at 1% level) 

o R-squared : 0.565 

o Interpretation : A 1 unit increase in GII is associated with a 0.4703 unit increase in 

SDG Index Score . The model explains 56.5% of the variance in the SDG Index Score , 

which confirms the significant role of innovation in maintaining sustainable 

development. Despite the lower R-squared compared to the first model, the impact of 

innovation remains significant. 

The results of our analysis show that human capital, measured through HDR, has a 

significant impact on sustainability achievements. The high level of correlation and 

regression coefficient indicate that improvements in human development indicators 

(education, health and living standards) contribute to achieving sustainable 

development goals. This confirms that investment in human capital is a critical factor for 

achieving sustainable economic growth. 

The second key aspect of the study is the role of innovation, as measured through the 

GII, in achieving sustainable development goals. Our analysis shows that high levels of 

innovation capacity also contribute to improved sustainability performance. Innovation 
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plays an important role in improving the efficiency and sustainability of economic 

processes, making it an important element for countries seeking sustainable 

development. 

Human capital as the basis for sustainable economic growth 

The literature confirms that human capital is an integral element for achieving 

sustainable economic growth. Investments in human capital are investments in 

education, health and skills that improve productivity and economic well-being. 

Bulanov and Kataitseva (2020) argue that human capital goes beyond traditional 

economic understanding and includes social and cultural aspects that are important for 

the comprehensive development of society. They note that improvements in human 

capital are directly linked to achieving the Sustainable Development Goals ( SDGs ), as 

evidenced by the strong correlation between the HDR and SDG indices. [ 2 ] 

Petrov and Ivanova (2021) emphasize that human capital development contributes to 

inclusive economic growth, which is especially important in the digital economy. They 

indicate that countries that invest in education and health achieve higher levels of 

sustainable development and social well-being. [4] 

The impact of digital transformation on human capital 

Digital transformation is bringing significant changes to human capital requirements. In 

the digital economy, the emphasis is shifting to the development of digital skills, which 

become critical for competitiveness in the global market. 

Smith and Jones (2022) note that the introduction of digital technologies requires 

workers to develop new competencies, such as analytical thinking and creativity. This 

makes human capital development essential for successful adaptation to digital 

transformation. Their research shows that high levels of digital skills have a positive 

impact on economic growth and sustainable development.[6] 

Lee and Kim (2020) highlight that access to the Internet and digital technologies 

contributes to improved educational outcomes and the quality of human capital. They 

indicate a significant correlation between access to digital resources and educational 

outcomes, which is consistent with our regression analysis results showing the impact of 

Internet use on the quality of education. [ 7 ] 

The role of public policy in the development of human capital 

Public investment in education and health plays a key role in the formation and 

development of human capital. Policies aimed at improving access and quality of 

education and healthcare help strengthen human capital and therefore support 

sustainable economic growth. 

Antonov and Kuznetsov (2019) review public investment strategies that improve the 

quality of human capital. They note that integrating education and health policies with 

national sustainable development goals is essential to ensuring long-term economic 

growth and social stability. These findings are consistent with our findings confirming 

the significant role of human capital in achieving sustainable development goals.[5] 

Garcia and Martinez (2021) examine how different countries use educational and social 

programs to support sustainable development. Their analysis shows that successful 

countries combine public and private investment in human capital, leading to higher 

levels of economic well-being and social inclusion. These observations are consistent 

with our correlation and regression analysis results highlighting the importance of 

human capital investment in achieving economic growth. [8] 

The literature review confirms that human capital plays a central role in ensuring 
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sustainable economic growth and adapting to the challenges of digital transformation. 

Investments in education, health and digital skills development are critical to 

maintaining competitiveness and achieving sustainable development goals. Effective 

government policies and investments in education, health and digital competency are 

critical to supporting human capital and driving sustainable economic growth. 

Discussion 

Data analysis confirmed that human capital plays a central role in achieving sustainable 

development goals. The high correlation between the SDG and HDR indices highlights 

that improvements in human development indicators (education, health and living 

standards) are closely linked to achieving the Sustainable Development Goals. This 

means that countries that invest in human capital are better positioned to achieve 

sustainable economic growth and improve the quality of life of their citizens. 

Investments in education and health are key components of human capital that provide 

long-term economic benefits. Education promotes productivity, innovation and the 

ability to adapt to changes in the labor market. Health, in turn, influences workers' 

economic activity and productivity. These investments provide the basis for sustainable 

growth and development, allowing countries to use their resources more efficiently and 

achieve a balance between economic, social and environmental goals. 

Digital transformation (DT) is making significant changes to the economy and society, 

creating new challenges and opportunities for the development of human capital. Our 

results show that the use of digital technologies and access to the Internet have a 

positive impact on human capital indicators, including educational attainment and life 

expectancy. 

The results of the regression analysis confirm that increasing access to the Internet has a 

positive effect on the quality of education and, consequently, on the overall level of 

human capital. In the digital economy, information technology skills are becoming 

critical to remaining competitive in the global marketplace. This highlights the need for 

continuous learning and skill updating to adapt to rapidly changing work 

environments. 

Digital transformation also helps create new opportunities for economic growth and 

sustainable development. Modern technologies can improve the efficiency of resource 

use, reduce the negative impact on the environment and create new jobs in high-tech 

industries. However, to take full advantage of these opportunities, it is necessary to 

provide access to digital resources and develop the skills needed to work in the digital 

economy. 

Conclusion 

The study confirms that human capital is the main driver of sustainable economic 

growth in the era of digital transformation. In the modern world, where technological 

innovation and globalization dictate new rules of the game, investments in human 

capital are becoming an integral part of strategies aimed at ensuring long-term 

development and competitiveness. 

Human capital, which includes people's knowledge, skills and health, is central to 

achieving sustainable development goals. Our results demonstrate that high levels of 

human capital are closely associated with improved economic and social performance. 

Investments in education and health not only contribute to productivity growth and 

economic well-being, but also play an important role in creating resilient societies that 

are ready for new challenges and opportunities. 

Digital transformation is bringing significant changes to the economy and society, 

requiring people to constantly update and expand their competencies. Our analysis 
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showed that access to the Internet and digital technologies has a positive impact on 

human capital indicators, improving the quality of education and contributing to overall 

productivity. This highlights the need to develop digital skills and increase access to 

technology for all segments of the population. 

In the digital economy, the integration of the principles of sustainable development into 

educational programs and human capital development strategies is of particular 

importance. This not only prepares workers for new technological realities, but also 

helps create a more inclusive and equitable society. Public and private investments in 

human capital should support education, health and professional development to 

ensure long-term sustainability and adaptation to change. 

Thus, to achieve sustainable economic growth in the era of digital transformation, it is 

necessary to focus on human capital development. Investments in education, health and 

digital skills are critical to creating competitive economies that can adapt to rapidly 

changing conditions. Strategies aimed at developing human capital must be a priority 

for both public and private organizations seeking to ensure a sustainable future. 

Our research highlights the need for continued work on human capital development 

and its impact on economic growth and sustainable development. In the context of 

global changes and technological innovation, human capital remains the main resource 

that ensures the prosperity and sustainability of society. 
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