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Abstract: Income, as a core indicator for workers to enhance their personal income levels, is crucial for improving
one's life and realizing personal value. Previous research has mostly focused on the impact of traditional factors such
as education and health, as well as cognitive skills like mathematical and logical abilities and intelligence levels, on
wage income, while neglecting the role of non-cognitive skills such as workers' psychology and personality. Based
on classic human capital theory and new human capital theory, this paper reviews relevant literature on human
capital, cognitive abilities, and the income effects of non-cognitive abilities, and analyzes from a theoretical
perspective the channels through which cognitive and non-cognitive abilities influence wage income. The study finds
that both cognitive and non-cognitive abilities of workers have a significant positive effect on their wage income
levels.

Keywords: Cognitive abilities; non-cognitive abilities; income effect

1. Introduction

In recent years, the relationship between Chinese workers' human capital, particularly their employment qualities and
abilities, and their income has become a hotly debated topic in the field of labor economics. Against the backdrop of
rapid changes in the era, generations of intellectuals have continually pursued self-improvement, striving to become
outstanding talents who not only meet the demands of the times but also possess composite skills. They are not only
committed to accumulating human capital but also expect to obtain higher labor returns through this path, thereby
realizing their aspirations for a better life. Lai & Su, (2020), based on human capital theory, deeply analyzed the
importance of improving the efficiency of human capital allocation and promoting higher-quality employment,
emphasizing that this is a key path to meeting people's ever-growing needs for a better life.

As society's demand for high-quality workers increases, competition for high-salary positions intensifies, leading to
a nationwide surge in learning enthusiasm and a significant improvement in scientific and cultural cognitive levels.
However, while "knowledge quality” continues to rise, the issue of a lack of "ability quality” has become increasingly
prominent. This situation compels us to reexamine the degree of match and stability between Chinese workers' on-the-
job skills and their income. The actual utility of quality education in terms of income premiums still requires further
verification from the labor market. The research results of (Shi & Ding, 2017) revealed that when the human capital of
college graduates is subdivided into academic human capital and practical human capital, the impact of academic human
capital on income is significantly greater than that of practical human capital, further highlighting the importance of
ability quality.

To address the challenges of industrial transformation and upgrading, the "Opinions of the State Council on
Implementing a Lifelong Vocational Skills Training System" clearly state that strengthening the training of skilled
workers is a crucial path for workers to seek career advancement and increase their income. When determining salary
levels, both workers' professional knowledge and their abilities to solve practical problems should be considered.
Furthermore, the newly revised "Vocational Education Law of the People's Republic of China™ in 2022 emphasizes the
comprehensive requirements for workers' integrated abilities in high-salary technical occupations. In addition to cognitive
skills such as professional competence and methodological competence, workers also need to possess non-cognitive
abilities such as social skills and personal abilities to form the comprehensive occupational abilities required by their
positions, further enhancing workers' overall "ability quality."
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In light of this, the consideration and measurement of the connotation of Chinese workers' human capital urgently
require in-depth exploration. The feedback performance of various abilities encompassed by human capital on workers'
income needs to be supported by empirical analysis based on relevant data. Currently, there is no clear conclusion
regarding the specific contribution differences between knowledge-based cognitive abilities and quality-based non-
cognitive abilities to workers' income levels, providing ample room for exploration in this study.

1.1  Research Objectives

This paper aims to deeply integrate the research findings on the income effects of core cognitive and non-cognitive
abilities within the framework of the new human capital theory. From a theoretical perspective, it delves into the intrinsic
mechanisms and transmission paths through which cognitive and non-cognitive abilities influence income. Through this
analytical process, we hope to reveal new directions for the training and enhancement of workers' abilities in the future,
providing theoretical support and practical suggestions for workers to achieve ability-based wage premiums through
indirect paths. This will help workers attain better development and returns in their careers

1.2 Significance for the Study

This study will bring a new dimension of thinking to the determination mechanism of human capital wages for Chinese
workers by analyzing the core essence of traditional and new human capital theories. Traditional theory focuses on
discussing subjective factors that influence human capital investment, such as investment duration, return on investment
cycle, and personal preference rates. However, in the new human capital theory, cognitive and non-cognitive abilities, as
embedded human capital elements within individuals, play a decisive role in determining wage levels throughout workers'
careers due to their characteristics that are difficult to surpass in the short term. The continuous evolution of these abilities
indicates the long-term continuation of this advantage effect. This suggests that the contributions of cognitive and non-
cognitive abilities to workers' income returns cannot be overlooked.

By analyzing the impact of different ability factors on workers' wage income, this study provides an objective
evaluation framework based on the ability perspective for the theory of human capital wage determination. This research
is not only significant for understanding individual income disparities but also highlights the importance of
comprehensively enhancing workers' personal abilities for promoting the overall development of the labor market and
social progress. It provides robust decision-making support for workers, helping them make career choices and
development plans that are more conducive to increasing their income. Simultaneously, the research findings will offer
policy recommendations and theoretical bases for constructing a more scientific and reasonable social talent cultivation
system.

1.3 Definition of Key Terms

Human capital theory divides human abilities into two major categories: innate abilities and acquired abilities. Innate
abilities primarily refer to basic capabilities determined by an individual's familial background, genetic factors, skin color,
race, and other innate conditions. These abilities stem from an individual's origin and are generally regarded as exogenous
factors. Conversely, acquired abilities mainly refer to capabilities formed under the influence of socioeconomic factors
such as environment, culture, education, and economic development level. These abilities are not only influenced by the
socioeconomic environment but also significantly exert a reverse impact on it, thus they are considered endogenous and
constitute an important aspect of economic activities. Building upon the theoretical foundation of the formation of human
abilities, scholars further subdivide human abilities into cognitive abilities and non-cognitive abilities.

1.3.1  Cognitive Ability

Cognitive abilities, a pivotal concept in the field of psychology, refer to the human brain's capacity to process, store, and
manipulate information. They can also be understood as an individual's intelligence and problem-solving capabilities.
This ability is often measured by scores on tasks such as reading, data analysis, and mathematical tests. It not only
embodies an individual's wisdom and potential but also serves as a key indicator of their adaptability and creativity in
complex and changing environments (Yin, 2020).

The formation of cognitive abilities is a complex process influenced by both innate factors and acquired
environments. According to an in-depth analysis of Human Capital Theory, human abilities are categorized into innate
and acquired abilities. Innate abilities, such as genetic traits and family background, provide a foundational framework
for the development of cognitive abilities. However, these factors are often regarded as exogenous variables, whose
influence, although significant, is not determinative. In contrast, acquired abilities are largely shaped by factors such as
environment, culture, education, and economic development levels, exhibiting strong endogenous characteristics (Nye et
al., 2022).

Cognitive abilities extend beyond the traditional scope of intelligence and are more extensive and complex. They
encompass both physiological basic abilities determined by an individual's innate endowments, such as logical reasoning
and mechanical memory, which are often referred to as Fluid Intelligence. These abilities, grounded in neurophysiology,
are heavily influenced by genetic factors and tend to increase and then decrease with age. Fluid intelligence primarily
reflects an individual's ability to learn new knowledge and solve new problems, with mathematical reasoning ability being
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a typical example. On the other hand, cognitive abilities also include Crystallized Intelligence formed through acquired
education, learning, and experience accumulation.

Crystallized Intelligence encompasses a broad range of knowledge reserves, language skills, writing abilities, and
problem-solving strategies. These abilities are closely related to the sociocultural environment and can continue to
develop throughout an individual's lifetime. The enhancement of crystallized intelligence not only relies on individual
learning efforts but is also influenced by multiple factors such as family, education, and socioeconomic development
levels
1.3.2  Non-cognitive Ability
In 2010, Heckman hosted a seminar at the University of Chicago titled "Human Capabilities," which delved into the
concept of "capabilities," research methodologies, and empirical findings, with a particular emphasis on the significant
role of non-cognitive abilities in individual development. This perspective was later elaborated by Eric Hanushek in the
Handbook of the Economics of Education, where he proposed that a "new human capital” research agenda based on
capabilities should be established to better understand and predict individuals' socioeconomic performance, with non-
cognitive abilities occupying a central position (Le & Hu, 2017).

Non-cognitive abilities refer to personal traits that, distinct from cognitive abilities, also influence an individual's
economic and social performance. Non-cognitive abilities encompass various dimensions such as personality traits,
emotional dispositions, and social skills. Although these abilities are difficult to quantify directly, they have a profound
impact on individuals' behavioral patterns and life trajectories (Tan, 2023).

According to Hu (2017), research on non-cognitive abilities primarily focuses on two aspects. One is the impact of
non-cognitive abilities on individual development, including their influence on income and job performance. A study
utilizing data from the National Child Development Survey in the UK demonstrates that a comprehensive assessment of
non-cognitive abilities is significantly meaningful for predicting a range of important life trajectories, including
educational continuity (such as continuing education after age 16 and obtaining a degree before age 42), career
development (such as employment status at age 42, work experience accumulation and wage levels between ages 23 and
42), and health and social behavior (such as smoking, truancy, expulsion, teenage pregnancy, criminal tendencies during
adolescence, and even health status in adulthood). The other aspect is the formation process of non-cognitive abilities.
Anger (2012) specifically point out that the ages of 5 and 7 are critical periods for the development of both cognitive and
non-cognitive abilities, with adolescence being a particularly crucial time for the formation of non-cognitive abilities.

2. Literature Review

2.1 Human Capital Theory and the Relationship Between Ability and Income

The development of human capital theory has undergone three stages, each deepening the interpretation of the concept
of "abilities." During the classical and neoclassical political economy periods, abilities primarily focused on workers'
productive “capabilities,” namely cognitive abilities acquired through apprenticeships, vocational training, or formal
education, such as knowledge, skills, and proficiency, while non-cognitive abilities received insufficient attention.
Subsequently, modern human capital theory emerged, with scholars like Schultz, Mincer, and Becker delving into the
economic effects of human capital investment within the "investment-return” framework. Although they emphasized the
central role of education, they somewhat diluted the concept of abilities, concentrating more on quantifiable educational
achievements (Yin, 2020).

Entering the era of "new" human capital theory, the research framework shifted to center on "abilities," with
cognitive and non-cognitive abilities together constituting a new scope of abilities. Studies by Heckman et al. (2006) and
other scholars revealed that education not only enhances cognitive abilities but also significantly impacts non-cognitive
abilities, both jointly influencing individual wage levels. This discovery prompted the academic community to reexamine
human capital theory, incorporating non-cognitive abilities into the research core.

The continuous evolution of human capital theory has deepened the understanding of the complex relationships
among abilities, education, and income. Education, as a pivotal force driving theoretical development, connects students'
employment prospects with the development of knowledge and abilities (Jackson & Bridgstock, 2021), establishing a
close link between human capital theory, wage income, and individual abilities. In the modern human capital theory stage,
education is regarded as the primary means of enhancing cognitive abilities. Through educational investment, individuals
accumulate knowledge and skills, thereby improving productivity and wage levels. However, the proposal of "new"
human capital theory reveals education's significant impact on non-cognitive abilities, and non-cognitive abilities partly
explain differences in educational attainment and lifelong income, indicating that measuring human capital levels solely
by education is one-sided. Individual abilities are influenced by multiple factors, including innate talent, family
background, and social environment.

Human capital theory emphasizes that wage differences among individuals mainly stem from systematic differences
in productive skills, forming the core framework for analyzing wage disparities. These productive skills, as a crucial
component of human capital, encompass both innate talents and skills acquired through education, training, and work
experience. These skills directly participate in production, becoming key factors determining individuals' labor value.
For example, individuals with strong responsibility and perseverance are more likely to attain high-level positions, high
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salaries, and professional achievements. The market assesses the value of these traits and sets equilibrium market prices
for different combinations of skills and traits, thereby determining individuals' wage income. Even when controlling for
cognitive abilities, non-cognitive abilities still have a significant impact on individuals' wage income (Gensowski, 2018),
highlighting their economic value in the labor market that cannot be ignored.

2.2 Human Capital and Income

In the 1960s, the concept of human capital investment was first proposed by the American economist Theodore Schultz,
who explicitly pointed out that education and training are the core of human capital investment, capable of enhancing
labor productivity and indirectly increasing workers' labor remuneration. This groundbreaking idea immediately attracted
widespread attention in the academic community. Concurrently, Gary Becker's research made significant contributions
to the practice of evaluating the returns to education and delved into the relationship between human capital investment
and income distribution. Subsequently, the human capital earnings model proposed by Jacob Mincer provided a solid
econometric foundation for studying wage income issues.

As research deepened, macro-level human capital issues gradually became the focus, with the core still centered on
the economic benefits brought by knowledge, skills, and technological progress. However, at the beginning of this
century, James Heckman and Tim Kautz, in their article "Hard Evidence on Soft Skills," groundbreakingly discussed the
value of non-cognitive abilities in human capital, drawing scholars' attention to both cognitive and non-cognitive skills.
This shift in perspective not only enriched the connotation of human capital theory but also provided new directions for
subsequent research (Holzer, 2021).

In China, scholars have also conducted in-depth research on the relationship between human capital and wage
income. Among these, the impact of rural labor's human capital level on their wage income has become a focal point.
Sociologists and economists have pointed out that due to the lack of education and skills, rural labor often finds itself at
a disadvantage in the urban labor market, struggling to compete with urban labor. This situation is directly reflected in
their employment status and wage income (Li, Tu & Peng, 2019). Simultaneously, through empirical research, scholars
have also found that education and training have a significant effect on improving rural labor's wage levels, especially
on-the-job training provided by enterprises, which has a more pronounced effect on increasing rural residents' wage
income (Li & Hui, 2021). Furthermore, the fundamental role of education in determining migrant workers' wage levels
has been reaffirmed. These studies undoubtedly reveal the importance of human capital investment in enhancing workers'
wage income.

However, the income disparity issue arising from different levels of human capital cannot be ignored. In a segmented
and discriminatory labor market, rural labor with lower levels of human capital often faces more significant wage
differentials. These differences are not only reflected in gender and age but also in household registration and region.
More severely, the widening wage gap can, in turn, inhibit the incentive for labor to invest in human capital, creating a
vicious cycle (Shan & Jiang, 2020).

Additionally, research on human capital theory in the field of labor remuneration has exhibited trends of cyclicality
and specialization. Scholars have found that human capital investment plays a crucial role in the individual life cycle of
workers, especially the non-cognitive abilities advocated by new human capital theory, whose development spans a longer
life cycle, ultimately bringing lifelong economic value to workers. At the enterprise level, the high-quality employment
utility and wage income premium effect of specialized human capital far exceed those of general human capital.

2.3 Income Effects of Cognitive Abilities
Cognitive abilities, as the core competencies of the human brain for processing information, have increasingly prominent
income effects in the labor market, becoming a focus of attention across various sectors of society.

Firstly, the role of cognitive abilities in enhancing employment and wages cannot be ignored. The research by Zhang
& Shi (2020) provides strong evidence that cognitive ability training can facilitate the "upward" mobility of workers in
employment, thereby increasing wage levels, with this effect being particularly significant in rural areas. Additionally,
cognitive abilities are a crucial driver of entrepreneurial success. A systematic review by Ozawa et al. (2022) further
emphasizes the central role of cognitive skills in shaping economic outcomes, playing a pivotal role in both promoting
entrepreneurial choices and increasing entrepreneurial income.

Education, as the primary channel for enhancing cognitive abilities, is crucial in influencing the income effect of
cognitive abilities. The study by He & Wang (2017) reveals that educational cognitive gaps between genders and between
urban and rural areas, particularly in numerical and mathematical abilities, significantly constrain the full realization of
the income effect of cognitive abilities. The research by Yang & Zhang (2020) uncovers the transmission path through
which cognitive abilities lead to high returns through intermediary mechanisms. Furthermore, in-depth research by Gu
(2022) finds that cognitive abilities mediate the impact of mental health on family income, with a contribution rate as
high as 16.96%, and there are differences in cognitive abilities across different income levels. The study by Bastani et al.
(2024) explicitly points out that the link between cognitive abilities and income from capital markets is particularly close,
highlighting the important role of cognitive abilities in enhancing workers' income.

It is worth mentioning that language ability, as a vital component of cognitive abilities, has an increasingly
prominent effect on wage income. The research by (Tan et al., 2017) indicates that proficiency in English significantly
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increases wage levels, with this effect being particularly pronounced among young employees and university graduates.
Meanwhile, the introduction of international evaluation indicator systems such as the Programme for the International
Assessment of Adult Competencies (PIAAC) provides important references for assessing the cognitive ability levels of
workers (Wang et al., 2020). The study by Palczynska (2021) further emphasizes that strong cognitive skills not only
enhance employee productivity but also help them learn new things and adapt to changing work requirements, thereby
further increasing wage levels.

In summary, the impact of cognitive abilities on workers' income is multidimensional and comprehensive. They not
only promote employment and increase entrepreneurial income but also influence non-wage income and exert a wage
premium effect through language abilities. Therefore, we must attach greater importance to the enhancement and
cultivation of cognitive abilities, continuously improving workers' cognitive ability levels through various means such as
education and training, to fully leverage their positive role in workers' income.

2.4 Income Effects of Non-cognitive Abilities

The impact of non-cognitive abilities on labor compensation is a complex and multidimensional issue, closely linked to
individual traits, market conditions, and societal development trends. Existing research has clearly revealed that non-
cognitive abilities play a crucial role in determining workers' income, a finding that has been validated across multiple
countries, with its influence being significant.

Firstly, numerous empirical studies, such as the analysis by Yu et al., (2017) using CEES data, and the research by
Huang and Xie (2017), indicate that the impact of non-cognitive abilities on wages is generally greater than that of
cognitive abilities, particularly among male skilled workers. The study by Yin (2020) further points out that after
controlling for traditional human capital factors like education and health, non-cognitive abilities emerge as a key
determinant of workers' income, with increases in non-cognitive ability coefficients directly associated with significant
rises in income levels. The analysis by Palczynska (2021) of the working-age population in Poland also supports the
positive impact of non-cognitive abilities on wages, albeit with differences in the direction of impact among various
non-cognitive traits.

Non-cognitive skills not only directly affect wages but also exert a profound influence on the wages of informal
employees by improving health status, reducing the likelihood of overeducation, and increasing social capital. The
research by Genli & Liang (2022), even after considering endogeneity and robustness, still confirms the significant
positive impact of non-cognitive abilities on the wages of employed individuals, especially white-collar informal workers.
The study by Tan (2023) further refines the dimensions of non-cognitive abilities, noting that workers with high
conscientiousness and openness have clear advantages in education advancement and income increase, and that the role
of non-cognitive abilities in enhancing income levels becomes more prominent in the mid-to-late stages of their careers.

More importantly, non-cognitive abilities play a pivotal role in the process of individuals' career choices, thereby
influencing their income levels. The research by Yin (2020) finds that workers with innovative thinking and a strong
sense of responsibility are more likely to enter high-income industries, while non-cognitive abilities such as emotional
stability and agreeableness significantly promote entry into white-collar professions. The study by Yao et al. (2021) also
emphasizes the importance of non-cognitive abilities like communication, cooperation, and emotion management in
individuals' career development, influencing not only career choices but also career success. Furthermore, non-cognitive
abilities influence the entrepreneurial intentions of college students, further demonstrating their long-term impact on
individuals' income potential. Traits such as openness, conscientiousness, extraversion, and emotional stability have a
significant positive impact on college students' entrepreneurial intentions, encouraging them to pursue their
entrepreneurial dreams and maximize their personal value (Si et al., 2022).

Synthesizing the above findings, the impact of non-cognitive abilities on workers' wage income is multifaceted and
deep-seated. It not only directly correlates with wage levels but also indirectly shapes workers' income trajectories by
influencing career choices, health status, social capital, and other pathways. Therefore, the role of non-cognitive abilities
cannot be ignored when discussing income disparities among workers.

3. Discussion

The theory of human capital has evolved through three stages, with a deepening interpretation of the concept of "abilities."”
It initially focused on productive capabilities, then modern human capital theory emphasized the central role of education,
and the "new" human capital theory expanded to include non-cognitive abilities within its research scope. This broadening
of the theoretical framework provides us with a more comprehensive perspective to understand the relationship between
abilities and income. As the core of human capital investment, education not only enhances cognitive abilities but also
significantly influences non-cognitive abilities, both of which jointly determine an individual's wage level.

In research on human capital and income, scholars have empirically demonstrated the importance of education and
training in raising rural labor's wage levels and highlighted the income disparities arising from differences in human
capital levels. These studies have not only enriched the connotation of human capital theory but also provided a solid
basis for policy formulation. Furthermore, the trends of cyclical and specialized human capital investment offer new
research directions, emphasizing the long-term economic value of non-cognitive abilities throughout an individual's
lifecycle and the role of specialized human capital in high-quality employment and wage premiums.
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The impact of cognitive abilities on income has garnered widespread attention. Research indicates that cognitive
ability training can promote employment, increase entrepreneurial income, and exert wage premium effects through
specific dimensions such as language skills. These findings underscore the central role of cognitive abilities in
determining workers' income and provide effective pathways to enhance workers' earnings.

The influence of non-cognitive abilities on labor compensation is equally significant. Existing research reveals that
non-cognitive abilities generally have a greater impact on wages than cognitive abilities and affect workers' income
trajectories through multiple pathways. Non-cognitive abilities not only directly influence wage levels but also exert a
profound impact on the wages of informal employees by improving health status and increasing social capital.
Additionally, non-cognitive abilities play a crucial role in the process of career choice, thereby influencing workers'
income levels.

4. Conclusion

In summary, the development of human capital theory provides us with a framework for deeply understanding the
relationship between abilities and income. As the core of human capital investment, education significantly enhances
both cognitive and non-cognitive abilities, which jointly influence an individual's wage level. Cognitive abilities play a
crucial role in promoting employment, increasing entrepreneurial income, and exerting wage premium effects, while
non-cognitive abilities affect workers' income trajectories through multiple pathways, with their influence sometimes
even surpassing that of cognitive abilities.

Therefore, when exploring income disparities among workers, we must consider the roles of both cognitive and
non-cognitive abilities. Policymakers should value the role of education and training in enhancing workers' cognitive
abilities and also pay attention to the cultivation of non-cognitive abilities, such as improving workers' sense of
responsibility, perseverance, communication, and cooperation skills through vocational education and psychological
counseling. Moreover, enterprises should focus on developing and utilizing employees' non-cognitive abilities to fully
harness their potential in improving production efficiency and employees' wage levels. Future research should further
explore the interaction mechanisms between cognitive and non-cognitive abilities and their specific impacts across
different industries and employment forms, providing more precise guidance for policy formulation and corporate
practice.
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