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Abstract

Traditional economics takes the scarcity of labor resources as its core assumption, which makes it
difficult to adapt to the disruptive impact of AI on the labor market. This article aims to make up
for this deficiency, clarify the concept of “Al infinite labor” for the first time, break through
traditional assumptions, and construct a systematic theoretical framework for Al infinite labor
supply. The study adopts rigorous model setting and derivation methods, focusing on in-depth
analysis of the impact of Al on economic growth, income distribution, and production consumption
balance. The results show that AI unlimited labor supply can not only significantly drive economic
growth, but also profoundly reshape the income distribution pattern, while having comp lex and far-
reaching effects on the production consumption balance. Based on the above research findings, this
article proposes targeted solutions for policy makers, such as “Al benefit redistribution” and “skill
training for low skilled groups”, to help the economy achieve efficient, fair, and sustainable
development in the Al era.
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1. Introduction

At 3 a.m. in an electronics factory in Shenzhen, 100 Al assembly robots operate continuously with
a precision of 0.02 millimeters, achieving a daily output equivalent to that of 500 skilled workers.
An Al customer service system at an internet company in Beijing handles tens of thousands of
inquiries simultaneously, with a response speed 8 times faster than human agents. AGV robots in
Amazon’s logistics centers have multiplied sorting efficiency severalfold—this is not a sci-fi
scenario, but a common reality in the global economy in 2024. According to the International

Federation of Robotics (IFR)’s 2025 World Robotics Report, the global stock of industrial robots
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reached 4.664 million units in 2024, with China ranking first globally with a stock of 2.027 million
units. Data from iiMedia Research shows that the market size of China’s Al industry reached RMB
747 billion in 2024, surging by 41.0% year-on-year, and is expected to exceed RMB 1 trillion in
2025.

More disruptively, Al has completely broken the physical boundaries of labor supply: a trained
industrial Al model can be deployed to factories worldwide within 24 hours, and its “labor supply”
is only constrained by computing power, with no need to consider attendance, training, or
geographical limitations. This “nearly unlimited labor supply” is challenging the century-old
foundation of economics. Since Solow (1956) proposed the neoclassical growth model, “labor
scarcity” has always been a cornerstone of economic theory—from Lucas (1988)’s human capital
accumulation theory to Acemoglu (2002)’s analysis of skill-biased technological change, all
implicitly assume that labor supply is limited by physical factors such as population and time.
However, Al exhibits the characteristics of “extremely low replication costs, unlimited supply, and
stable marginal efficiency,” which has completely reconstructed traditional logic and given rise to
multiple practical paradoxes: On the distribution side, the proportion of labor remuneration in
China's manufacturing industry continues to decline, and Yale scholar Restrepo predicts that the
proportion of labor income may approach zero in the AGI era; On the employment side, the
educational threshold for new Al positions is high, and there is significant pressure to replace low
skilled groups; Macroscopically, the contradiction between Al driven production expansion and
limited consumption by low skilled individuals contradicts the logic of economic growth.

Against this backdrop, this study focuses on three core research questions: First, what are the
definition, characteristics, and theoretical assumptions of Al unlimited labor, and what are its
essential differences from traditional heterogeneous labor? Second, after introducing this factor,
how is the four-factor production function (Al-high-skilled labor-low-skilled labor-capital)
reconstructed, and what is the mechanism by which Al affects wage structure and income inequality?
Third, how does AI disrupt the production-consumption balance, and how can structural
contradictions be resolved through theoretical and policy measures? The innovations of this study
lie in: constructing a theoretical framework of Al unlimited labor to fill the gap in traditional theories,
revealing the evolutionary laws of factor distribution through the four-factor production function,
and finally proposing targeted solutions such as the redistribution of computing power dividends
and skill training for low-skilled groups, thereby providing theoretical and practical support for
achieving a balance between efficiency and equity in the Al era.

The potential innovations of this study are as follows: First, it for the first time constructs a
theoretical framework of Al unlimited labor supply, challenging the traditional assumption of “labor
scarcity” and filling the gap in existing economic growth theories and labor economics in explaining
new phenomena in the digital age. This framework clearly defines the definition, characteristics,

assumptions, and prerequisites of Al unlimited labor, makes an essential comparison with traditional
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labor, and expands the understanding of labor to include Al unlimited labor. Second, it develops a
production function model integrating Al unlimited labor, revealing the role of Al unlimited labor
in the changes in the wage structure of heterogeneous labor, the widening of income inequality, and
the dynamic evolution of the production-consumption balance, and draws conclusions with
theoretical and practical significance. Third, addressing issues such as the innovation of economic
growth drivers, the reshaping of income distribution patterns, and the complex factors affecting the
production-consumption balance, it proposes solutions (e.g., “redistribution of Al benefits” and
“skill training for low-skilled groups”) for policymakers’ reference, provides strategic guidance for
enterprises to realize “collaborative allocation of Al and human resources,” and offers targeted and
operable suggestions to help the economy achieve a balance between high-efficiency growth and

social equity in the Al era.

2. Literature Review

In the field of economic research, labor income distribution has always occupied a core position and
remains a key topic of long-term concern and discussion among scholars. In recent years, with the
rapid development of artificial intelligence (AI) technology, the innovative concept of “Al-driven
unlimited labor supply” has gradually entered public discourse. Its potential far-reaching impacts
on labor income distribution have attracted widespread attention, necessitating further in-depth
research and analysis.

Tracing the evolution of economic theory, early classical economic growth theories laid a solid
foundation for subsequent studies. Solow (1956) developed a growth model that pioneeringly
identified capital accumulation and technological progress as key drivers of economic growth.
Although this model emerged before the advent of Al and did not directly address Al-related content,
its profound insights into the relationship between economic growth and factor inputs—particularly
the link between educational investment and growth, and the importance of technological progress—
provided a critical cornerstone for later scholars to understand economic operating mechanisms.
Subsequently, Romer (1986) emphasized the externality of knowledge and the central role of
increasing returns in long-term economic growth, while Lucas (1988) proposed an endogenous
growth theory that highlighted the significance of human capital accumulation. These two
frameworks greatly enriched the system of economic growth theory. While they did not directly
explore the domain of Al unlimited labor supply, they offered robust theoretical support for
subsequent investigations into the complex interactions between technology and labor in economic
operations, inspiring later researchers to examine the relationship between economic growth and
labor from diverse factor perspectives.

Entering the 21st century, Al technology gradually demonstrated its transformative potential.
Economists have astutely grasped its potentially far - reaching effects across economic aspects,

resulting in the progressive deepening of research in relevant fields. Aghion and Howitt (1998)
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proposed an endogenous growth theory that placed technological innovation at the core of economic
growth and constructed a dynamic analytical framework, providing a solid theoretical basis for
academic exploration of technology-driven economic development models. Barro and Sala-i-Martin
(1995) focused on the impacts of traditional production factors and macroeconomic policies on
economic growth; their findings offered important references for subsequent discussions on the
direction of policy adjustments in the Al era. Nevertheless, constrained by the context of their time,
their research failed to fully anticipate the transformative impact of the new factor of “Al unlimited
labor supply” on economic growth paths and the structure of labor income distribution, inevitably
leaving certain theoretical limitations.

In recent years, with the all-round penetration of Al technology in the economic sphere, academic
research on the relationship between Al, the labor market, and income distribution has flourished.
Brynjolfsson and Smith (2017) conducted empirical research and found that the application of
machine learning technologies significantly reshaped the employment structure of the labor market
and exerted a profound impact on the skill demands of workers, providing robust empirical evidence
for understanding the direct impact of Al on the labor market. Acemoglu and Restrepo (2018) further
delved into this area, revealing the complex substitution and complementarity relationships between
technology and labor. This finding offered key insights for subsequent explorations of the intrinsic
link between AI unlimited labor supply and labor income distribution, prompting scholars to
examine AI’s impacts on the labor market from the perspective of more complex interactive
relationships.

In both domestic and international academic circles, numerous scholars have actively engaged in
research on the relationship between Al and the economy. Domestic Chinese scholars, in particular,
have conducted extensive and in-depth explorations in this field. Cao and Zhou (2018) focused on
analyzing AI’s role in enhancing productivity and driving economic growth, while thoroughly
investigating its impacts on labor employment and whether it exacerbates income inequality—
providing a multi-dimensional perspective for comprehensively understanding AI’s economic
effects. Cai and Chen (2019) pointed out that in the process of Al and automation development, the
combined effects of the substitution effect and suppression effect are expected to keep total
employment basically stable, but the employment structure will inevitably face structural shocks:
middle-skill jobs are vulnerable to substitution, leading to polarization of the employment structure.
At the same time, the labor share in primary distribution will decline, with groups in substituted
industries who have low educational attainment, poor skills, and older ages suffering the most severe
losses—further widening income inequality. Guo (2019) found that advancements in Al services or
extended technologies drive the mobility of production factors across industrial sectors; the
direction of this mobility depends on differences in Al output elasticity and the substitution elasticity
between Al and traditional production methods across sectors, a process that also profoundly affects

changes in the labor income share. Jin et al. (2020) demonstrated through empirical research that Al
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application can significantly increase firms’ labor income share. Zhu and Liu (2020) explored the
impact of Al technological change on income distribution from a theoretical perspective, noting that
the data bias of Al leverages data advantages to foster a “winner-takes-all” market structure, further
widening income gaps between digital platform firms and within firms themselves. Wang and Chang
(2021) analyzed AI’s impacts on the labor market, arguing that Al exerts complex dual effects: on
one hand, it displaces certain jobs, reducing employment levels and labor compensation; on the
other hand, it creates new jobs, increases labor demand, and raises workers’ incomes.

Furthermore, numerous other scholars have investigated this field from diverse angles. For instance,
some scholars examined AI’s impact on the employment structure (Autor & Dorn, 2013; Frey &
Osborne, 2017), pointing out that with the development of Al technology, routine and rule-based
jobs face heightened displacement risks, while demand for high-skill, creative jobs may increase—
driving significant changes in the employment structure. In terms of income distribution, studies
have shown that Al application may exacerbate income inequality (Acemoglu & Restrepo, 2020;
Goos et al., 2014): high-skilled workers, with their stronger adaptability and effective use of Al
technology, tend to earn higher incomes; in contrast, low-skilled workers, being more vulnerable to
displacement, face significant constraints on income growth.

In summary, existing research has achieved notable progress in areas such as economic growth
theory, and AI’s impacts on the labor market and income distribution. However, most current studies
treat Al as a tool for improving efficiency, focusing primarily on its displacement and creation
effects. With the continuous development of Al technology and the widespread adoption of Al
robots, Al is gradually evolving into a new type of labor. It not only transforms traditional work
methods but also creates new jobs—such as machine learning engineers and data analysts. For
example, manufacturing assembly lines and customer service industries have widely adopted
industrial robots and chatbots, and the application of these technologies is driving the labor market
toward high-skill sectors. Against this backdrop, this study pioneeringly introduces Al directly into
the model as a new type of unlimited labor, conducting an in-depth analysis of its impacts on income
distribution and the mechanisms underlying production-consumption balance. Special attention is
paid to the mechanism through which AI unlimited labor supply affects the income distribution of
heterogeneous labor (e.g., high-skilled vs. low-skilled labor), aiming to provide new insights and a
unique perspective for research in this field, fill the gap in existing research regarding the in-depth
exploration of the characteristics of Al labor, and advance research at the intersection of Al and

economics.

3. The Theory of AI Unlimited Labor Supply
3.1 Definition and Core Characteristics of AI Unlimited Labor
Blunlimited labor is a new form of labor driven by cutting-edge artificial intelligence technology.

Distinct from traditional “efficiency-enhancing tools,” it essentially combines virtual programs with
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independent labor capabilities (e.g., intelligent algorithms) and physical carriers (e.g., industrial
robots), enabling it to participate in economic production beyond physical constraints (an extension
of Romer’s (1986) knowledge capital theory, which regards Al as a new type of knowledge-
intensive labor). Its core characteristics manifest in five key breakthroughs:

First, unlimited quantity: Through algorithm replication and cloud deployment, Al labor can achieve
unlimited expansion at near-zero marginal cost. For instance, a single intelligent quality inspection
system can serve thousands of production lines worldwide simultaneously, completely breaking free
from constraints imposed by population size and geography.

Second, continuous working hours: Unrestricted by physical fatigue, Al labor can operate 24 hours
a day. A typical example is intelligent logistics sorting robots, whose daily working hours are three
times that of human workers.

Third, high precision and stability: where data algorithms enable nanometer-level operational
accuracy (such as in Al lithography machines) with extremely low error rates, far surpassing the
variability of human labor.

Fourth, self-learning capability: Powered by machine learning algorithms, Al can dynamically
optimize its work methods in real time. For example, industrial robots can automatically adjust
processing parameters based on variations in raw materials to adapt to dynamic changes in task
complexity.

Fifth, substitution-complementarity duality: Al can replace humans in repetitive tasks (e.g., data
entry) and high-risk operations (e.g., high-altitude work), while also collaborating with high-skilled
labor (e.g., Al assisting lawyers in reviewing legal documents). This forms a dual relationship of
“substituting for low-skilled labor and complementing high-skilled labor.”

3.2 Theoretical Assumptions and Prerequisites for AI Unlimited Labor Supply

The realization of Al unlimited labor supply relies on three core prerequisites, none of which can
be omitted:

First, the assumption of continuous technological progress: Al must possess the ability to handle
complex economic tasks, which depends on breakthroughs in algorithm innovation (e.g.,
Transformer architecture), hardware upgrades (e.g., increased GPU computing power), and cross-
domain adaptation technologies. Without these, Al would be confined to simple labor and unable to
function as “general-purpose labor.” For example, Al surgical robots require deep integration of
image recognition algorithms and medical knowledge; technological stagnation would prevent them
from addressing complex surgical scenarios.

Second, the assumption of computing power and data support: Sufficient computing power (e.g.,
server clusters in data centers) serves as the physical foundation for Al operation, while massive
structured data (e.g., manufacturing production data, service industry user behavior data) acts as the

“nutrient” for AI’s learning and evolution. This aligns with the logic of “technology matching factor
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foundations” in Acemoglu’s (2002) theory of skill-biased technological change. Without computing
power and data, Al labor would be left without essential inputs to drive its capability evolution.
Third, the assumption of institutional and policy guarantees: Policies are needed to clarify the
responsibility attribution of Al labor (e.g., liability division for autonomous driving accidents), data
security standards (e.g., user privacy protection), and market access criteria, thereby preventing
technological abuse and social risks. For instance, the regulatory framework for “high-risk AI” in
the European Union’s Artificial Intelligence Act provides an institutional boundary for the orderly
application of Al labor.

3.3 Core Differences from Traditional Labor Supply Theory

Traditional labor supply theory is rooted in the premise of “labor scarcity,” whereas the theory of
Al unlimited labor supply completely breaks this assumption, resulting in three fundamental
differences:

First, subversion of theoretical assumptions: In traditional theory, labor supply is constrained by
population growth and physical limits, with an upward-sloping supply curve (wage increases only
lead to limited growth in supply). For example, Japan’s aging population causes labor shortages,
and even wage hikes cannot fill the gap. In contrast, the supply curve of Al labor is nearly
horizontal—it can be supplied infinitely at a given cost, constrained only by computing power and
free from population or physical limitations.

Second, reconstruction of the production function: Traditional production functions (e.g., the Cobb-
Douglas function) treat labor as a scarce factor with “diminishing marginal returns.” The integration
of Al unlimited labor, however, requires incorporating a “knowledge-intensive unlimited factor”
into the production function, highlighting increasing returns to scale. The collaboration between Al,
capital, and high-skilled labor can drive output growth far exceeding the growth of factor inputs—
for example, the combination of Al and robots in smart factories increases production capacity
fivefold compared to traditional factories.

Third, adjustment of factor distribution: In traditional distribution, the income share of labor and
capital remains relatively stable. In the AI era, however, high-skilled labor (e.g., Al algorithm
engineers) gains a significantly larger income share by collaborating with Al to create high value .
Low-skilled labor, by contrast, faces a declining income share due to substitution, forming a new
distribution pattern characterized by a “widening skill premium.”

3.4 Comparative Analysis of Key Dimensions Between Al and Traditional Labor Supply

Table 1 systematically compares Al unlimited labor supply and traditional labor supply across core
dimensions, with additional insights into their differences in application scenarios, cost structure,
scalability, and innovation potential:

Application scenarios: Traditional labor supply is concentrated in fields requiring direct human

operation, judgment, and emotional interaction (e.g., education, medical care). Al unlimited labor
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supply excels at tasks with high repetition, large datasets, and clear rules (e.g., data analysis,
automated manufacturing).

Cost structure: Traditional labor costs include wages, benefits, and training, and tend to rise over
time. Al unlimited labor costs are primarily incurred during initial R&D and deployment, with
relatively low operational costs in later stages that can be further reduced through scale effects.
Scalability: Traditional labor supply is constrained by geography, culture, and language, making
cross-border expansion difficult. Al unlimited labor supply enables global deployment, quickly
adapting to different languages and cultural environments to achieve seamless cross-border
collaboration.

Innovation potential: Innovation in traditional labor supply stems mainly from individual skill
improvement and experience accumulation. Al unlimited labor supply, through continuous learning
algorithms and big data analysis, constantly spawns new application scenarios and business models,

driving industrial upgrading and transformation.

Table 1. Comparison Between Al Unlimited Labor Supply and Traditional Labor Supply

Comparative o o
) Traditional Labor Supply Al Unlimited Labor Supply
DImension
Scarce labor resource ) )
o ) ) New knowledge-intensive labor capable of
Definition constrained by population o o )
) unlimited participation in production
and physiology
Quantity Slow growth, constrained by =~ Near-zero marginal cost replication, nearly
Characteristics population size unlimited quantity
) 8-10 hours per day, 24-hour continuous operation, no physical
Working Hours

Precision and

Stability

Learning Capability

Theoretical

Assumptions

Economic Growth
Model

requiring rest

Easy to be interfered by
human factors, with a

relatively high error rate

Skill acquisition takes
months to years, slow

adaptation

Labor scarcity, diminishing

marginal returns

Relies on increased labor
quantity and human capital

accumulation

fatigue constraints

Algorithmic control, extremely low error rate,

high stability

Real-time data learning, hour-level adaptation

to new tasks

Breaks the scarcity assumption, dependent on
technology, computing power, and

institutional guarantees

Relies on Al technological innovation,
computing power enhancement, and data

utilization
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Factor Distribution Relatively stable income Income growth for high-skilled labor; low-

Pattern shares of labor and capital skilled labor faces substitution risks

In summary, the theory of Al infinite labor supply is not a supplement to traditional theories, but a
comprehensive reform of the essence of labor, the structure of production functions, and the logic
of factor allocation. Its core significance lies in providing theoretical support for balancing
economic growth and social equity in the Al era, while also providing analytical ideas for resolving

the practical contradiction between "technological substitution and employment security".

4. Construction and Analysis of the AI Unlimited Labor Supply Model
This section constructs and analyzes the Al unlimited labor supply model from five aspects: model
specification, model derivation, the impact of Al unlimited labor supply on the wages of high- and
low-skilled labor, the impact of Al unlimited labor on income distribution, and the analysis of total
consumption and production-consumption balance.
4.1 Model Specification
To deeply explore the mechanism by which Al unlimited labor supply affects economic growth, this
study develops a comprehensive production function model that integrates key factors: Al unlimited
labor (L), high-skilled labor (Ly), low-skilled labor (L), and capital (K). The production function
is specified as:

Y = AKULEH (L, + Ly)Pr (1)
In this model:
Y denotes total output, capturing the final result of economic activities.
A represents generalized technological progress driven by AI, which permeates sectors like
healthcare, finance, and manufacturing, transforming production via innovation and policy support.
Capital (K) includes both physical assets (e.g., factories, machinery) and human capital accumulated
through education/training.
Ly signifies high-skilled labor, which performs complex, high-value tasks using specialized
knowledge and innovation.
L;, represents traditional low-skilled labor, engaged in routine, repetitive work. Labor is classified
by substitutability with Al: workers who complement Al to enhance productivity are “high-skilled,”
while those replaceable by Al are “low-skilled.”
La; is Al-powered labor with near-unlimited supply. Currently, Al cannot fully substitute high-
skilled labor but can infinitely replace low-skilled labor; future substitutability for high-skilled roles
remains uncertain (this study assumes no substitution for high-skilled labor).
Parameters o, By, and B; denote output elasticities of capital, high-skilled labor, and the composite

of low-skilled and Al labor, respectively. They satisfy a + By + B = 1, implying constant returns
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to scale—total output scales proportionally with equal proportional increases in all inputs. This
assumption simplifies analysis and aligns with real-world production trends (e.g., Solow-type
models use similar assumptions to study structural change in developing economies).
Combining L; and L,; into one term reflects economic intuition: Al labor substitutes for low-
skilled labor (with L,; reducing demand for L;) while complementing high-skilled labor (high-
skilled workers use Al to boost aggregate productivity, as seen in smart manufacturing where
engineers and Al-powered robots collaboratively optimize production).
4.2 Model Derivation
Under perfect competition, firms maximize profits, leading to the profit function:

™= AKQL?.IH (Ly, + LapPt — wyLy — wi L, — parLag — 1K (2)
Where:
wy = wage of high-skilled labor,
wy, = wage of low-skilled labor,
par = cost of Al labor (marginal cost is near-zero, so pu; reflects average R&D/maintenance costs),
r = capital rental rate.

To maximize profits, take partial derivatives of m with respect to Ly, Ly, Laj, and K, and set them

to zero:
i — ayBu-1 BL —
—GLH = ByAK Ly “(Ly + Ly)" —wy =0 3)
om ay Bu BL—-1
oL, = BLAK Ly (L, + Ly)P " —w, =0 4
om ay Bu BL-1
aLn = BLAK Ly (L + LADPE ™" —par =0 (5)
om a-17Pu B
ﬁ = (XAK LH (LL + LAI) L—r= 0 (6)

Solving these:

From Equation (3), the wage for high-skilled labor is:

Wy = BuAK LY (Ly, + Ly)™ (M
wy depends on technology (A), capital (K), high-skilled labor input (L), and the composite of low-
skilled/Al labor (Ly, + Lyy).

From Equation (4), the wage for low-skilled labor is:

wy, = BLAKYLE (Ly, + Ly)Pe? (8)
From Equation (5), the “price” of Al labor (its effective return in production) is:

Par = BLAKaLE’-{H (Ly + Lyp)Pe? )
These derivations clarify the interdependence of factor prices, laying groundwork for analyzing

factor market dynamics.
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Impact of Al Unlimited Labor on High- and Low-Skilled Wages
To analyze how L,; affects wages, take partial derivatives:

High-Skilled Wages (wy) with Respect to Ly;:

F - _
T = BuBLAKSLE ™ (Ly + Ly (10)
Since By, BL, A, K%, LEIH_l, (L, + LAI)BL‘1 > 0 (given By, P € (0,1) and Ly, Ly, Ly > 0), ZLL:I > 0.

Interpretation: Increasing L,; raises high-skilled wages. For example, in fintech, Al-powered data
analysis boosts high-skilled analysts’ productivity (e.g., generative Al increases U.S. worker hourly
productivity by 33%, per recent studies), creating complementarity between Al and high-skilled
labor that elevates marginal product and wages.

Low-Skilled Wages (wy,) with Respect to Ly;:

a -
oLs = Bu(BL — DAKLY (L, + Ly)P~? (11)

. . a
Since 1, —1 < 0 (and other terms are positive), aLﬂ < 0.
Al

Interpretation: Increasing L,; reduces low-skilled wages. As Al infinitely substitutes for low-
skilled labor, their wages decline and may eventually lead to unemployment.

This divergence highlights labor market polarization: high-skilled labor benefits from Al
complementarity, while low-skilled labor suffers from substitution. Policymakers must address this
via skills training to facilitate low-to-high-skilled transitions.

Impact on Income Distribution

To measure the high-to-low-skilled wage gap, define the wage ratio %:
L

-1
wi _ BHAKCLEA T (L +LapPL
WL BLAKSLET Ly LoD Pl

(12)
Simplifying:

1
= O (L, L) (13)

wy B Lu
As L,y increases, vvt—]z rises—income inequality widens. High-skilled labor leverages Al to create
value (e.g., using Al for innovation), while low-skilled labor faces reduced employment and
stagnant wages.
Widening inequality risks social unrest and economic inefficiency (e.g., imbalanced consumption).
From an employment perspective, Al concentrates opportunities in high-skilled sectors (e.g., Al-
driven logistics eliminates low-skilled sorting jobs but creates high-skilled Al maintenance roles),

deepening labor market polarization.
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4.3 Production-Consumption Balance
Let total consumption C = Cy + C;, where Cy (high-skilled consumption) rises and C; (low-
skilled consumption) falls with Al-driven wage changes. The product market equilibrium condition
is:

AKCLPH(L 4+ Ly)PL =Cy+CL+14G (14)
Substituting Cy, C;, (linked to wy, wy) into this equation yields a complex relationship between
Ly, Ly, Lap, K. Define L), as the level of Ly; that balances production and consumption:
If La; < L};: Production < Consumption (shortage), so firms expand, increasing factor demand and
stimulating growth.
If La; > L};: Production > Consumption (surplus), so firms contract, reducing factor demand and
slowing growth.
Further mathematical analysis reveals how L); varies with parameters like A, o, By, and B,
elucidating the dynamic interplay of Al labor and macroeconomic balance.
This framework advances understanding of AI’s role in growth, distribution, and macro stability,

providing insights for policy and firm strategy in the Al era.

5. Research Conclusions and Policy Recommendations

5.1 Core Research Conclusions

This study constructs the theory of Al unlimited labor supply and conducts an in-depth analysis of
AT’s mechanism of action in the economic system, yielding the following core conclusions:

In terms of economic growth drivers, Al unlimited labor supply reshapes the model of economic
growth. When integrated into the production function, Al collaborates with high-skilled labor, low-
skilled labor, and capital to become a new growth engine. As Al technology advances and Al labor
input increases, total output rises, and the structure of factor inputs and production efficiency are
optimized—this not only drives steady economic growth but also has achieved notable results in
smart manufacturing, such as the establishment of intelligent automated production lines,
optimization of production management processes, intelligent quality control, and efficient supply
chain management. Empirical studies indicate that the application of AI technology exerts a
significant positive impact on average wage levels; particularly in high-skill industries, workers’
incomes have increased markedly. However, the substitution effect of Al technology on low-skilled
labor has led to a decline in the incomes of this group, thereby exacerbating income inequality and
labor market polarization. Such polarization may trigger socioeconomic issues, including intensified
social class conflicts and imbalanced consumption structures.

In terms of production-consumption balance, Al transforms the production function and industrial
structure on the production side, while influencing the income and consumption capacity of labor
with different skill levels (and thus changing the consumption structure) on the consumption side.

The production-consumption balance is shaped by multiple factors, including Al labor supply,
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technological progress, income distribution, and industrial structure, and exhibits different supply -
demand states at various development stages.

5.2 Policy Recommendations

Based on the above conclusions, the following policy recommendations are proposed to promote
sustainable economic development:

5.2.1 For Innovating Economic Growth Drivers

Governments should increase financial support for AI R&D, encourage universities and research
institutions to conduct research on cutting-edge AI technologies, and advance the in-depth
integration of Al with the real economy. They should also guide enterprises to increase investment
in Al technology and high-skilled labor, optimize the industrial structure, and enhance the overall
production efficiency of the economy.

5.2.2 For Reshaping the Income Distribution Pattern

First, it is essential to strengthen vocational skills training and build skill-upgrading platforms for
low-skilled labor, helping them transition to high-skill fields to mitigate the employment shocks and
challenges brought by Al development. Second, governments should improve tax and welfare
policies to regulate excessively high incomes, safeguard the basic livelihoods of low-income groups,
narrow income gaps, and maintain social stability.

5.2.3 For Maintaining Production-Consumption Balance

Given the complex factors influencing production-consumption balance, governments need to
establish a dynamic monitoring mechanism to closely track the impacts of changes in Al labor
supply, technological progress, income distribution, and industrial structure on this balance. Based
on the supply-demand state at different stages, they should formulate targeted fiscal and monetary
policies. For instance, when production exceeds consumption, expansionary fiscal policies such as
tax cuts and increased government spending can be adopted to boost consumption and effectively
absorb excess production capacity. Conversely, if consumption outpaces production, enterprises
should be incentivized to expand capacity, and resources should be rationally allocated to the

production sector to ensure steady economic operation.
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