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INTRODUCTION
In recent years, Artificial Intelligence (AI), character-

ized by advancements in deep learning, big data, and 

sophisticated algorithms, has begun to permeate every 
sector of the economy and society. From automated 
manufacturing and intelligent customer service to algo-
rithmic trading and precision medicine, AI is not only 
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As the development and application of Artificial Intelligence (AI) technologies 
accelerate, their disruptive impact on the labor market has become a central 
issue in economic research. This paper aims to investigate the multifaceted 
mechanisms through which AI influences income inequality. It begins by re-
viewing the established theoretical frameworks linking technological progress 
to income distribution, followed by a survey of contemporary literature on AI's 
labor market effects. Building on this foundation, the paper develops a theo-
retical framework that delineates four primary channels through which AI may 
exacerbate inequality: enhanced skill-biased technical change (SBTC), capi-
tal-labor substitution, job polarization, and the "winner-take-all" effect. The 
analysis suggests that while AI substitutes for routine tasks performed by 
low- and middle-skill workers, it simultaneously complements the cognitive, 
social, and creative skills of high-skill workers, thereby widening the wage 
gap. Furthermore, as a form of capital, AI deepens capital-labor substitution 
and may contribute to the rise of "superstar firms," potentially leading to a 
decline in the labor share of income and amplifying inequality between capi-
tal owners and labor. Based on these findings, the paper concludes by 
proposing a comprehensive suite of policy recommendations, including re-
forms in education, modernization of the social safety net, and adjustments 
in labor market regulation and technology governance. These policies are 
designed to mitigate the adverse distributional consequences of AI while 
harnessing its potential for productivity growth, ultimately fostering a more 
inclusive society.
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reshaping industrial structures but also profoundly alter-
ing the fundamental dynamics of the labor market. This 
transformation promises significant gains in productivity 
but has also ignited widespread concern among acad-
emics and policymakers regarding its potential conse-
quences for employment and income distribution. Re-
search by Acemoglu and Restrepo highlights that AI 
and automation technologies produce both a "dis-
placement effect," which substitutes for human labor, 
and a "reinstatement effect," which creates new tasks 
for humans. The net impact on employment and wages 
is determined by the balance between these two 
forces[1][6]. 

Historical precedents from major technological revo-
lutions, including the steam engine, electrification, and 
the information technology revolution, demonstrate that 
such shifts are often accompanied by significant soci-
etal restructuring and profound changes in income dis-
tribution. As the core driver of the Fourth Industrial 
Revolution, AI's impact may be unprecedented in its 
speed and scope. Unlike traditional automation, which 
primarily displaced manual labor, AI possesses the ca-
pability to perform complex, non-routine cognitive tasks. 
This exposes a broader range of white-collar profes-
sions, previously considered immune to automation, to 
the risk of substitution. 

This context gives rise to a critical economic ques-
tion: Does the advancement of AI ultimately widen or 
narrow the societal income gap? Through which specif-
ic channels does it exert its influence on labor market 
inequality? A clear understanding of these issues is not 
only of significant theoretical value but is also essential 
for formulating public policies aimed at promoting social 
equity and sustainable development. This paper seeks 
to construct a comprehensive analytical framework to 
systematically dissect the multiple mechanisms through 
which AI affects income inequality and to propose cor-
responding policy recommendations. 

LITERATURE REVIEW
The relationship between technological progress 

and income inequality is a well-established field of eco-
nomic inquiry. The traditional Skill-Biased Technical 
Change (SBTC) hypothesis posits that new technolo-
gies complement skilled labor, increasing the demand 
for and relative wages of high-skilled workers, thereby 
widening the income gap between different skill 
groups[3][9]. This framework effectively explained the 
rising inequality observed in many developed nations 
during the late 20th century. 

Figure 1 | Mechanisms of AI’s Impact on Income Inequality: A Multi-Channel Trans-
mission Framework
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However, by the early 21st century, the SBTC model 
alone was insufficient to explain the phenomenon of 
"job polarization"—the simultaneous growth of high-
skill, high-wage jobs and low-skill, low-wage jobs, cou-
pled with a decline in middle-skill, routine-task-based 
occupations. The task-based framework, pioneered by 
Autor, Levy, and Murnane, provided a more nuanced 
explanation. It argued that information technology pri-
marily substitutes for routine tasks that can be codified 
and programmed, while complementing both the ab-
stract, problem-solving tasks of high-skilled profession-
als and the non-routine manual and interpersonal tasks 
of low-skilled service workers[4]. 

With the advent of the AI era, scholarly focus has 
shifted to the unique characteristics of this new tech-
nology. Agrawal et al. define the core economic function 
of AI as lowering the cost of prediction, enabling ma-
chines to perform tasks that previously required human 
judgment and decision-making[5]. On the empirical 
front, studies by Acemoglu and Restrepo using U.S. 
data found that the deployment of industrial robots had 
a significant negative impact on manufacturing em-
ployment and wages, exacerbating inequality at the 

local labor market level[6]. Research by Frank et al. 
suggests that as AI capabilities advance, the demand 
for high-level cognitive skills becomes increasingly con-
centrated, leading to a "superstar" effect where a small 
number of top talents reap a disproportionate share of 
the rewards[7]. 

More recently, a branch of research has linked tech-
nological change to firm heterogeneity and market 
structure, giving rise to the "superstar firms" theory. This 
theory contends that digital technologies, including AI, 
allow the most productive firms to scale up and serve a 
global market at a low marginal cost, leading to in-
creased market concentration. Groundbreaking work by 
Autor et al. documents a broad-based rise in industry 
concentration and finds that these superstar firms tend 
to have a lower labor share of income[8]. Consequently, 
their ascendancy contributes to a decline in the aggre-
gate labor share, intensifying inequality between capital 
and labor. This paper aims to synthesize these distinct 
but interconnected strands of literature into a unified 
framework. 

Figure 2 | Dual Mechanisms of AI-Driven Labor Market Inequality: Skill-Biased Technical 
Change vs. Capital-Labor Substitution
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THEORETICAL FRAMEWORK AND 
EMPIRICAL EVIDENCE

This paper posits that AI deepens labor market in-
equality through four primary, interconnected mecha-
nisms. 

Enhanced Skill-Biased Technical Change 
AI technology extends and intensifies the long-

standing trend of SBTC. It not only increases demand 
for existing high-level skills (e.g., software engineering, 
data science) but also creates new roles requiring a 
hybrid of technical and domain-specific expertise, such 
as AI ethicists and human-machine interaction design-
ers. Concurrently, AI acts as a powerful augmentation 
tool for high-skilled professionals. For instance, AI-as-
sisted diagnostic tools can enhance a physician's accu-
racy, while algorithmic trading platforms can amplify a 
financial analyst's performance. This human-machine 
collaboration significantly magnifies the productivity and 
economic value of top talent, leading to higher wage 
premiums[3][9]. 

Deepened Capital-Labor Substitution 
Fundamentally, AI is a form of capital. Its deploy-

ment deepens the substitution of capital for labor, ex-
tending beyond the manual tasks targeted by traditional 
automation to a wide range of routine cognitive tasks 
(e.g., data entry, bookkeeping, contract review). As the 
cost-effectiveness of AI systems improves, rational 
firms will substitute them for human labor. This process 
exerts downward pressure on the wages and employ-
ment of middle-skilled white-collar workers. At the 
macroeconomic level, it can alter the functional distribu-
tion of income. If the returns from AI-driven productivity 
gains accrue primarily to owners of capital in the form of 
profits rather than to labor in the form of wages, the ag-
gregate labor share of national income may decline, 
widening the wealth gap between owners of capital and 
workers[8]. 

Job Polarization and Labor Market 
Restructuring 

AI accelerates the "hollowing out" of the labor mar-
ket by automating routine tasks. As noted, AI excels at 
structured, data-rich, rule-based tasks but struggles 
with two types of non-routine tasks: (1) requiring cre-
ativity, critical thinking, and complex problem-solving; 
and (2) abstract tasksmanual/service tasks requiring 
situational adaptability, interpersonal skills, and empa-
thy. This bifurcation of demand leads to employment 
growth at the high-wage and low-wage ends of the 
spectrum, while middle-wage jobs stagnate or decline. 

This job polarization trend is well-documented by 
empirical data. Table 1, adapted from research by David 
Autor, illustrates the structural shifts in the U.S. labor 
market over the past four decades[10][11]. 

The "Winner-Take-All" and Superstar Effect 
AI and the digital economy are characterized by 

strong network effects and increasing returns to scale, 
which foster "winner-take-all" market dynamics. Firms 
that possess superior algorithms, larger proprietary 
datasets, and top talent can rapidly dominate their mar-
kets, capturing immense profits. This phenomenon ex-
tends from "superstar firms" to "superstar individuals". 
As Autor et al. have shown empirically, market concen-
tration has increased across most U.S. industries since 
the 1980s[8]. Crucially, they find that industries with a 
faster rise in concentration have also experienced a 
steeper fall in the labor share of income. This suggests 
that the market power enabled by new technologies 
allows a disproportionate share of economic gains to 
flow to a small number of firms and their top executives 
and owners, drastically increasing inequality at the very 
top of the income distribution[12]. 

POLICY IMPLICATIONS
The analysis indicates that AI is not a neutral force; 

its inherent economic properties can significantly exac-
erbate inequality if left unchecked. A proactive and mul-

Table 1 | Ten-Year Change in U.S. Occupational Employment Share by Skill/Wage Level (Percentage Points)

Occupation Category (Ranked by Wage) 1979–1989 1989–1999 1999–2007 2007–2017 Skill & Wage Level
Managerial, Professional, Technical 0.98 1.86 1.91 1.74 High-Skill / High-Wage
Clerical, Sales, Production, Craft -0.44 -1.29 -2.07 -1.33 Mid-Skill / Mid-Wage
Service, Labor -0.54 -0.57 0.16 -0.41 Low-Skill / Low-Wage

Note: This table is adapted and synthesized from data presented in the works of David Autor (2015, 2019). Positive values indicate an 
expansion of the employment share for that category, while negative values indicate a contraction. 
Data Source References:The data in Table 1 unequivocally show the "hollowing out" of the middle of the labor market. High-skill jobs have 
consistently expanded, while middle-skill occupations have experienced an accelerating decline. This structural shift is a powerful engine of 
rising income inequality. 
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ti-pronged policy response is necessary to build a more 
equitable future. 

Reimagining Education and Skill Development 
• Fundamental Education Reform: K-12 and univer-

sity curricula must shift focus from rote memorization 
to fostering skills that are complementary to AI, such 
as critical thinking, creativity, collaboration, and digi-
tal literacy. 

• Lifelong Learning Infrastructure: Governments, in 
partnership with industry, should establish a robust 
system for continuous reskilling and upskilling. This 
could include individual learning accounts, portable 
training credentials, and subsidized programs for 
workers in declining industries. 

• Promotion of "New-Collar" Jobs: Vocational and 
technical education should be revitalized to prepare 
workers for skilled technical roles that involve oper-
ating and maintaining intelligent systems. 

Modernizing the Social Safety Net and 
Redistributive Mechanisms 

Portable Benefits: Social insurance systems (e.g., 
unemployment, health, retirement) must be modernized 

to cover workers in non-standard employment 
arrangements, such as the gig economy, by creating 
systems of portable benefits that are not tied to a single 
employer. 

Income Support Innovation: Policymakers should 
cautiously explore and pilot innovative income support 
programs, such as enhanced wage insurance or nega-
tive income taxes, to provide a buffer for workers dis-
placed by technology. 

Tax System Reform: Tax policy should be re-exam-
ined to address the imbalances created by AI. This 
could involve increasing taxes on capital gains and cor-
porate profits, reducing tax advantages for capital-in-
tensive automation over labor, and exploring novel tax-
es on data or digital services to fund social programs. 

Strengthening Labor Market Regulation and 
Technology Governance 

Worker Protections: Labor laws must be updated to 
ensure that platform workers and other non-traditional 
employees have access to fair wages, decent working 
conditions, and the right to collective bargaining. 

Antitrust Enforcement: Robust antitrust enforcement 
is crucial to curb the excessive market power of super-

Figure 3 | Policy Framework for Mitigating AI-Driven Inequality: Toward an Equitable AI 
Transition
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star firms, promote competition, and ensure that the 
gains from technology are broadly shared rather than 
captured by a few dominant players. 

Human-Centric AI Governance: Governments 
should promote the development and adoption of "hu-
man-augmenting" AI through research funding and ethi-
cal guidelines, while establishing standards for trans-
parency and fairness in algorithmic decision-making. 

CONCLUSION
This paper systematically explores the impact of AI 

on labor market income inequality through four core 
mechanisms: enhanced skill-biased technical change, 
deepened capital-labor substitution, job polarization, 
and the "winner-take-all" effect. The research confirms 
that AI's inherent technological and economic properties 
tend to exacerbate inequality by expanding high-skill 
wage premiums, displacing middle-skill labor, reducing 
the aggregate labor share of income, and concentrating 
market gains among a small number of superstar firms 
and individuals. However, this outcome is not in-
evitable—proactive policy interventions, including edu-
cation and skill development reforms, social safety net 
modernization, and strengthened labor market regula-
tion, can effectively mitigate these adverse distributional 
effects while harnessing AI's productivity-enhancing 
potential. 

While this paper outlines the primary mechanisms of 
AI's impact on inequality, several areas warrant further 
investigation. Future research could use high-resolution 
microdata to trace the career trajectories and wage dy-
namics of individual workers affected by AI adoption, 
enabling a more precise causal identification of its ef-
fects. Furthermore, the differential impacts of AI on in-
equality across gender, race, and geographic regions 
are critical areas for study. Finally, understanding the 
role of AI in reshaping global value chains and its impli-
cations for inequality between developed and develop-
ing nations remains a vital research frontier. 
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