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Abstract: Artificial intelligence(Al) is facing rapid development, which presents both
opportunities and risks. The Unities States, the world’s largest economy and a leading
technological power, has witnessed significant advancements in Al. As an integral part of
automated production, AI drives economic productivity, but it alters the demands and
structure of the United States labor market. Increasing joblessness and a decrease in the
number of people actively participating in the workforce imply that Al holds the capability
to substitute human employment, thereby highlighting the importance of individuals adapting
to changing labor demands. Research indicates that individuals with lower educational
attainment and limited cultural proficiency face a greater likelihood of being replaced by
artificial intelligence (Al). However, the evolving labor market demands a greater emphasis
on Al-related skills. The potential of Al to foster the development of the United States labor
market is evident, as it holds the capacity to drive further innovation and growth in the
American economy. This research paper takes IBM, who officially announced the use of Al
as a replacement for human labor, as a case study to examine the influence of Al on the labor
market in the United States., exploring the opportunities and risks brought by Al development.
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1. Introduction

Artificial Intelligence refers to the capability of digital computers and robots operated by computers
to perform actions that are commonly executed by intelligent individuals such as decision-making,
prediction, and recommendation [1]. In recent years, there is a rapid and significant development in
the field of artificial intelligence (Al). Private investment in Al has been consistently on the rise since
2013. In 2020, private investments in Al in the United States reached $35.53 billion, which further
rocketed to $73.40 billion in 2021 [2]. Additionally, the government has shown strong support for the
development of Al, as evidenced by the recent provision of $140 million in funding by the White
House [3]. These factors indicate that both the government and investors possess a confident and
positive attitude toward the advancement of Al, driven by its contributions to production and
economic growth.

Al encompasses various technologies, such as natural language processing and image recognition,
which achieve their objectives through training machines' learning capabilities. Based on the
investigation carried out by Furman and Seamans, the error rate of Al image recognition decreased
by approximately 26% from 2010 to 2017 [4]. The progress in various state-of-the-art technologies
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has enabled the proliferation of a higher quantity of Al products. A recent poll by McKinsey &
Company found that 70% of businesses have used at least one sort of Al technology, and they forecast
that Al will have an impact of approximately $13 trillion on global economic activity by 2030 [5].
The implementation of artificial intelligence in many firms highlights the improvement in labor
productivity, but it also leads to job displacement, especially for those engaged in simple, repetitive,
and low-skilled tasks, such as production line workers in the manufacturing industry.

Most companies incorporate artificial intelligence in their goods or services production processes,
which, in turn, impacts the labor market to some extent. Some studies aim to investigate the impact
of artificial intelligence (Al), analyzing it from various perspectives such as social and economic
aspects, leading to both optimistic and pessimistic narratives. Certain research endeavors seek to
explore the impact of artificial intelligence (AI) from diverse social and economic standpoints,
providing both good and negative conclusions. According to the study conducted by Furman and
Seamans, Al can enhance productivity, but its effects on the labor market are mixed [6]. They
examined the extent to which different industries are affected by Al revealing negative consequences
in certain specific sectors and neutral effects on several other occupations [6]. Mutascu investigated
the influence of Al on unemployment rates and found that inflation rates also play a role [7]. With
the increasing presence of Al technology, the unemployment rate may decrease, but this trend appears
only with low inflation [7]. Based on existing research, this paper aims to further explore the impacts
of AI development. By contrasting and contrasting official data, it will investigate how Al is
transforming the U.S. labor market.

2.  Relationship between AI and Labor Market
2.1. The Development of Al in the United States

In 1965, a conference called the Dartmouth Conference was held at Dartmouth College, where the
term "artificial intelligence" was first used. Since then, over the course of more than sixty years of
development, people have entered the "big data era". Artificial intelligence, as a key concept, has
changed many aspects of people's lives in terms of politics, healthcare, education, marketing,
healthcare, finance, and manufacturing [8].
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Figure 1: Unit Labor Costs for All Workers in Manufacturing Sector from 1988-2022 [9].
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As a leader in the technology industry, the United States has witnessed significant changes,
particularly in the business and manufacturing sectors. As shown in Figure 1, the general trend of unit
labor costs for all workers in the manufacturing sector has increased since 2010. When comparing
the costs of Al and manual labor on production lines, Al manufacturing proves to be a better choice
for most large enterprises in the manufacturing industry since labor costs have steadily increased,
which contributes to a great proportion of the direct cost of firms and harms their profits. This cost-
benefit analysis partially explains the overall downward trend in job opportunities and employment
rates in the US manufacturing industry in recent years. When compared to June 1979, employment
levels in the manufacturing of both durable and nondurable goods fell significantly in June 2019. [10].
During a span of 40 years, the manufacturing sector experienced a significant decline in employment
with durable products witnessing a loss of 4.3 million jobs and nondurable goods facing a reduction
of 2.5 million jobs, together accounting for more than one-third of all job losses in the sector. [10].
In 2023, Arvind Krishna, the CEO of IBM, renowned for its computing expertise, will cease hiring
for non-customer-facing positions that are susceptible to automation by artificial intelligence,
resulting in approximately 7800 back-end jobs being replaced [11]. As a leader in the field, IBM's
decision to replace human labor with artificial intelligence sets a precedent for other related
businesses and, to some extent, encourages other businesses to implement similar actions. An
incremental effect can eventually lead to massive structural unemployment, which is a type of natural
rate of unemployment caused by a change in the structure of the labor market, in which the skills and
experience of some workers no longer match the market demand.

2.2. Change in Jobs and Skills Requirements

This section must be in one column. The widespread application of artificial intelligence (Al) brings
about adjustments in the tasks of the labor market, even though large-scale job replacements might
not occur. However, the ability of workers to adapt to the new demands in the labor market determines
their potential for being unemployed. In other words, workers' adaptability indicates whether the
relationship between Al and the workforce is contradictory or compatible. From 2010 to 2019, the
overall ratio of Al skill-related job vacancies to total job vacancies has shown an increasing trend,
rising from approximately 0.18% to 0.72%. The number of job vacancies requiring Al skills has
consistently risen from 20.6 thousand to 219.7 thousand [12]. This growth underscores the sustained
increase in firms’ demand for labor with Al skills, and extrapolating this trend suggests that the
demand for Al skills may increase in the approaching years, highlighting a significant requirement in
today's labor market proficiency in Al skills.

Al skills are predominantly possessed by a workforce with higher levels of education, implying
that individuals with lower educational backgrounds face greater risks of being replaced. According
to the research by Arntz, Gregory, and Zierahn, as educational levels increase, the risk of workers
being replaced decreases. The risk value is highest for the category "Primary or less," as shown in
Figure 2. Hence, individuals with a more advanced level of education are less likely to be replaced
by Al in the workforce.
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Figure 2: Risk of Replacement over Different Levels of Education [13].

Furthermore, according to the definition of Al, it is a technology that accomplishes human tasks
or objectives, such as decision-making, predictions, or recommendations, through learning. However,
this learning process is mostly controlled by humans, as current Al lacks the ability for independent
thinking. Therefore, there are still many tasks that Al cannot replace, such as roles involving emotions,
critical thinking, and adaptability, for instance, the position of a psychological counselor. In the case
of IBM, they replaced 30% of backend workers without discontinuing hiring for consumer-facing
positions, which indicates the current limitations of Al capabilities.

2.3. Potential Opportunities and Risks of Artificial Intelligence Development

Al has found application in diverse fields, such as manufacturing, medicine, politics, and making
business decisions. Al automates repetitive tasks and processes, thereby enhancing production
efficiency and productivity. Through the automation of these tasks, Al allows humans to allocate their
resources toward more imaginative and strategic endeavors. It holds the potential to elevate human
capital by encouraging a greater number of individuals to tap into their capabilities and pursue
creative and strategic roles, such as psychologists, game designers, etc. Additionally, Al has the
capacity to expedite decision-making processes by providing more accurate data and analysis.
According to the research conducted by Furman and Seamans, the error rate of Al image recognition
decreased by approximately 26% from 2010 to 2017, and such accuracy is difficult for human
resources to achieve [4]. When the capability of image recognition is applied to tasks such as
diagnosing diseases or monitoring data changes, the time for disease diagnosis can be shortened, and
data changes can be recorded with greater clarity.

Although AI holds significant potential for enhancing productivity, its current technological
limitations and unpredictable future development introduce considerable risks to its widespread
adoption. Al's ability to replace repetitive tasks, as exemplified by IBM, could lead to the
displacement of approximately 7,800 jobs, resulting in a reduction in available job opportunities and
an increase in labor market competition. However, according to Mutascu's research, Al's impact on
unemployment rates is contingent on the inflation rate. Under low inflation, employing Al positively
affect unemployment rates, while under high inflation, its impact is neutral [7].
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Furthermore, Al is likely to exacerbate income inequality to some extent. According to studies by
Arntz, Gregory, and Zierahn, individuals earning lower incomes are more susceptible to Al-driven
job displacement, and similarly, those with limited educational attainment are also more vulnerable
to being replaced by Al [13]. This suggests a correlation between education levels and income, with
lower educational attainment associated with lower income. In today's society, companies
increasingly demand workers skilled in Al-related technologies. However, individuals with lower
levels of education are less likely to possess such skills, which may increase their difficulty in finding
employment, further worsening income inequality. As depicted in Figure 3, from 1970 to 2021, the
Gini index in the United States has consistently increased, partially explaining the negative impact of
Al on income inequality.
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Figure 3. Gini Coefficient of the US. Data from World Inequality Database [14].

It is worth mentioning that there are many ethical difficulties with the use of Al. The opacity of
artificial intelligence tools implies that not all decision-making processes are apparent, and humans
may not fully grasp the decisions made by AI. Moreover, Al can be unfair, leading to errors,
discriminatory outcomes, and inherent or introduced biases in its choices. [15]. These issues also
indicate that in the short term, Al cannot replace human resources on a large scale. Instead, society
requires increased control and regulation of the human resources involved in the use of Al.

3. Future Outlook and Recommendation
3.1. Future Development

According to research findings, from 2010 to 2030, roughly 47% of job roles in the United States are
expected to be programmed [16]. This foretells a potential future scenario where many low-educated
workers may face challenges in finding employment. However, Al significantly alleviates work
pressure for individuals, as indicated by Ford's predictions, stating that 88% of job replacements occur
due to Al-driven automation, resulting in enhanced efficiency in production [17]. Increased
production efficiency can raise a company's output, thereby promoting economic growth in the United
States.

Furthermore, Al is expected to improve the future business environment. It can standardize
production processes within companies and facilitate more objective and data-driven business
decisions. Moreover, Al enables the establishment of innovative industries. The introduction of Al
technology enhances human resources development by optimizing the allocation of educational
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resources and augmenting human capital, leading to the creation of more innovative job opportunities.
When appropriately managed, Al can have a positive impact on economic development.

3.2. Policy Recommendations

The following policy recommendations can be broadly categorized into two areas: first, policies
aimed at enhancing human capital to ensure higher employment rates in the labor market, and second,
policies concerning the regulation and control of Al usage to ensure its ethical and appropriate
implementation.

To begin with, data indicates that individuals with higher levels of education are more susceptible
to being replaced by Al Therefore, the government should focus on providing increased access to
educational resources. This can be achieved through the construction of more public educational
facilities, lowering tuition fees, and elevating the educational attainment of low-income families. By
introducing more vocational courses tailored to the demands of the labor market, such as robotics
engineering, machine learning, and big data analysis, the workforce can acquire skills that align with
current job market needs. Additionally, national policies should reinforce the protection of employee
rights and standardize human resource management practices, for instance, by strengthening the
influence of labor unions. This would encourage job retention and expand the labor force.
Furthermore, policies should foster entrepreneurship and support the growth of innovative industries.
Given that Al technology has the potential to replace numerous repetitive and simplistic jobs, the
economy requires more innovative sectors to create new job opportunities.

Secondly, the regulation of Al usage also necessitates government policies to address ethical
concerns. Al primarily operates through learning from existing theories or information to generate
new insights, which raises issues regarding the privacy of personal information. The government must
exercise stringent control over Al usage and adapt existing policies as Al technology advances to
safeguard the rights of citizens and protect privacy.

In conclusion, these policy recommendations aim to strike an equilibrium between harnessing the
potential of Al for economic growth and productivity while ensuring the well-being and rights of
individuals in the workforce and society at large. By promoting education, empowering workers, and
implementing responsible Al governance, policymakers can navigate the challenges posed by Al and
create a sustainable and equitable future.

4. Conclusion

IBM, as a technological industry giant, has officially announced the utilization of Al to replace
manual labor, signalling a development trend in the relationship between Al and the labor market. Al
is expected to partially replace repetitive tasks, leading to a reduction in vacant positions within the
US labor market. Concurrently, integrating Al into various industries will increase the need for Al-
related skills in the job market, thereby exerting employment pressure on individuals with lower
educational and income levels, while benefiting those with higher education and proficiency in Al
skills. This may exacerbate income inequality, resulting in a larger pool of unemployed and
disheartened individuals.

However, Al also promotes the development of human resources and encourages innovative
thinking among the workforce, necessitating increased support from government policies. The
government can address this issue by subsidizing low-income families, expanding public educational
resources, and creating a supportive atmosphere that fosters innovation and entrepreneurship, thus
ensuring the progress and development of human capital.
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