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Abstract

The rapid development of artificial intelligence (AI) in the recent period brings hope for
increasing productivity and economic growth, while it also raises concerns about mass un-
employment and rising inequality. This paper examines the impact of technological prog-
ress, including Al on the labor market by reviewing current studies. Although there is
concern about the ‘robocalypse,” it is unlikely that technologies like Al will significantly re-
place human labor. However, the role of technology in increasing inequality can be large,
as several empirical studies report that automation results in higher inequality. This raises
the essential question of how to minimize the risk of Al while maximizing its benefits for
human labor. This paper argues that we need extensive institutional reforms and policy
measures, along with political changes, to promote inclusive growth and shared growth in
the era of ALl A more active role of the government, including increasing public investment
and protecting workers, is essential. Additionally, we should guide the direction of techno-
logical change to ensure it complements human labor rather than replaces it. Workers
should strengthen their bargaining power, and we should strive for more progressive politi-
cal changes.
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I. Introduction

We live in an era of rapid societal change, and technology stands out as one of the most
significant factors. The advancements in automation technology, specifically Al (artificial in-
telligence), are expected to affect our lives profoundly. On one hand, these developments
can increase productivity, while on the other hand, they can replace human labor with ma-
chines. It is evident that our future will involve an increasing co-existence with machines.
However, this change also poses risks, rendering workers more vulnerable with concerns

(559)



220 The Ritsumeikan Economic Review (Vol.72 No.4)

of mass unemployment and the possibility of rising inequality. This indicates that it is cru-
cial to study how to promote shared prosperity in the era of AL

Against this backdrop, I will first examine the impact of technological progress such as
AT on the labor market, encompassing issues of unemployment and inequality. While some
studies suggest the high risk of human labor being replaced by machines, the actual possi-
bility of mass unemployment caused by automation is not very high. However, rapid auto-
mation has indeed contributed to an increase in income inequality and a decline in the la-
bor share recently. Then the question is how we can harness technological progress to
benefit all members of society without exacerbating inequality. I will emphasize that insti-
tutional reform and proper policies, together with political changes, are crucial. More specif-
ically, policies for educating and training workers, providing a social safety net, and guiding
the development of Al more beneficial to human labor are necessary.

The outline of the paper is as follows. Section II examines the effects of automation on
employment and income inequality by reviewing current studies. Section II discusses the
implications of Al for these issues and presents the necessary changes to promote shared

prosperity in the era of AL Section III concludes.
II. Automation, Unemployment and Inequality

1. The Risk of Automation and Mass Unemployment

In human history, there has been always a serious concern about the so-called ‘Troboca-
lypse, referring to the huge unemployment caused by automation replacing human labor.
The Luddites protested against mz%?hines in the early period of industrialization, and simi-
lar worries resurfaced in the 1960s. However, these concerns did not materialize, and they
faded away. The recent advancements in robot technology and AI have reignited this con-
cern The rapid progress in information and communication technology, coupled with ma-
chine learning, has the potential for large-scale automation in several industries (Brynyolfs-
son and McAfee, 2012). Frey and Osborne (2013) report that about half of the jobs in the
US faced a high possibility of automation in 10-20 years as of 2010. They estimated it by
matching job information from O-Net data with the opinions of experts in machine learning
and mobile robots regarding the technical feasibility of automation. Other studies using a
similar methodology report a high risk of automation in other countries (Citibank, 2016;
World Bank, 2016). However, subsequent studies estimate the possibility to be much lower
because each job consists of several tasks, and while some tasks can be automated others
cannot. The task-based approach by Arntz et al. (2016) reports only 9% of jobs in the
OECD face a high probability of automation, while Nedelkoska and Quintini (2018) esti-
mate around 14%, applying more extensive information on tasks in Canada to other coun-
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tries.

We should also keep in mind that various factors can affect unemployment. It is not just
the technical possibility of automation; profit motives of firms and institutional factors play
a role. For instance, firms may not introduce automation technology if it isn't profitable, of-
ten because they can hire cheap workers. According to the UNCTAD (2017), although the
level of repetitive tasks is similar in the food processing and automotive industries the lev-
el of automation is much higher in the auto industry due to higher wages. Political resis-
tance and government regulation could also hinder the automation process which can re-
sult in unemployment. Looking back on history, we observe that more new jobs were
created than jobs lost because technology promoted productivity and income, leading to
higher demand for labor (Autor, 2015). Technological progress has not only displaced jobs
but also created new tasks in which labor has a comparative advantage, called the rein-
statement effect According to Acemoglu and Restrepo (2019), it was large enough to offset
the displacement effect, and the task content did not change much in the US until 1987,
resulting in stable labor demand and the labor share out of GDP. Autor et al. (2022) exam-
ine the change in job categories and find that 60% of job titles in 2018 did not exist in
1940. They argue that historically technological innovation augments human labor and
spurs employment growth as well as automation. They use patent data to show that aug-
mentation innovation produces the emergence of new job titles across occupations and a
long time. This suggests that the idea of the robocalypse is inaccurate, and the impact of

automation on employment is indeed complex.

2. The Impact of Technological Progress on Inequality

However, there is a valid reason to be concerned about the impact of technological prog-
ress and automation on inequality. Many economists point to technology as one of the most
important factors contributing to rising inequality since the 1980s in advanced countries,
particularly the US. The traditional model that examines the race between technology and
education focuses on the supply and demand and labor. It posits that workers with higher
education and skills can earn higher wages as technological progress occurs (Goldin and
Katz, 2008). In fact, the college wage premium has increased since the 1980s, with the de-
velopment of technology such as computers, when the supply of highly educated workers
was insufficient. However, this theory fails to account for the earnings decline of non-col-
lege-educated male workers, as it does not consider the labor replacement effect of technol-
0gy.

More recent research by labor economists focuses on the polarization of the labor mar-
ket using a task-based approach (Autor and Dorn, 2013; Goos et al, 2009) This approach
embraces the reality that automation or computerization directly replaces human labor in
some tasks but complements highly educated labor. Additionally, low-skill tasks in personal
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service, such as cleaning, requiring dexterity and tacit knowledge are also hard to auto-
mate. The argument put forth is that IT development replaced workers with middle level
of skill who were primarily engaged in routine tasks, while both high-skilled work and low-
skilled work are difficult to be automated. This phenomenon resulted in a U-shaped rela-
tionship between skill levels and the increase in the number of workers, leading to the hol-
lowing out of the middle class, as empirical studies have found. However, the implications
for wage inequality are more nuanced (Autor, 2022). For highly educated workers per-
forming non-routine tasks, this argument predicts higher earnings, while wages in middle-
skill occupations engaged in routine tasks should decline. But wages in lower-skill service
occupations might also decline because workers with middle-skill levels could enter previ-
ously lower-paid service occupations, exerting downward pressure on wages. Therefore,
while the U-shaped pattern of occupational growth is evident, the pattern of wage growth
is less certain (Bohm, 2020).

Overall, recent empirical studies demonstrate that automation exacerbates income in-
equality. Acemoglu and Restrepo (2022) examine the impact of automation using extensive
data from the US industry and labor market. They find that workers exposed to more
routine jobs in industries where the labor share declined due to automation experienced
significantly lower wage growth from 1980 to 2016. These workers were mostly uneducat-
ed workers without a college education. The task displacement from automation accounts
for over 50% of changes in the wage structuré? Another study also reports that the intro-
duction of industrial robots has negative effects on wages and employment, using commut-
ing zone data in the US (Acemoglu and Restrepo, 2020a). According to it, one more robot
per thousand workers reduces the employment-to-population ratio by 0.2 percentage points
and wages by 0.42%. Furthermore, Kogan et al. (2021) investigate the impact of innova-
tion by analyzing 160 years of patent data and occupation tasks. They find that technologi-
cal innovation has been associated with adverse labor market outcomes at the occupational
level, including wages and employment. Additionally, panel data on individual workers re-
veal that less-educated, older, and more highly-paid workers experience greater declines in
earnings after controlling for industry and occupation effects. Other empirical studies on
functional income distribution also report that the rapid technological progress, resulting in
lower investment goods prices, explains the decline in the labor share in advanced coun-
tries (Karabarabounis and Neiman, 2014).

However, we should not overlook the fact that changes in inequality are closely associat-
ed with political and institutional change. Advanced countries experiencing similar techno-
logical change have seen significant variations in the levels and patterns of inequality,
largely depending on government policies and politics. For example, the income gap and
top income concentration increased much more in the US than in European countries after
the 1980s, probably due to differences in government redistribution and workers’ bargain-
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ing power. A recent study emphasizes the importance of worker power in explaining the
decline of the labor share in the US (Stansbury and Summers, 2020). They present empiri-
cal evidence that the decline of worker power, as measured by falling unionization rates,
and the large-firm and industry wage premium, can account for the decrease in the wage
share out of value added. Acemoglu and Johnson (2023) highlight the significance of coun-
tervailing power, and policy changes in determining the inequality effect of technological
progress. After reviewing the long history of technology and prosperity, they argue that
inclusive economic growth and shared prosperity alongside technological progress and auto-
mation were achieved only when there was a proper vision of technology, workers’ coun-
tervailing power and government policies aimed at promoting shared prosperity. This sug-
gests that the impact of technology on inequality depends on our collective effort, and it

will continue to shape the future.
. How to Achieve Shared Prosperity with AI Development

1. AI Unemployment and Inequality

Some argue that Al is fundamentally different from previous automation technologies in
terms of its scope and power, potentially rendering human labor obsolete (Susskind, 2020).
Al has the ability to handle tacit knowledge and solve classification problems without fol-
lowing explicit rules (Autor, 2022). This means that AI could replace non-routine labor
much more than before, such as white-collar workers in office settings. A survey by the
Pew Research Center finds that in 2023, 52% of Americans feel more concerned than ex-
cited about AI, while only 10% are more excite(? This sentiment is largely related to the
negative impact of AI on unemployment and inequality.

There is a need for further research to examine the impact of Al on the labor market.
One study reports that establishments whose occupational structure in 2010, the pre-Al pe-
riod, made them suitable for Al increased job postings for workers with Al skills between
2010 and 2018 (Acemoglu et al, 2022). They also find that as these establishments adopted
Al more extensively, they changed the mix of job skill requirements in non-Al positions,
reducing hiring in non-Al positions moderately. However, the overall effect of Al at the ag-
gregate occupation or industry level remains unclear. A more recent study by Goldman
Sachs suggests that AI can replace about half of jobs in the US but only 7% of jobs are
at significant risk, with more than half of their tasks being automatable (Hatzius et al.,
2023). They argue that for most jobs, Al will serve as a complement, leading to higher
productivity growth. In contrast, Hui et al. (2023) report that the negative impact of gen-
erative Al on white-collar jobs could be large. They find that copywriters and graphic de-
signers on major online freelancing platforms experienced a significant drop in the number
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of jobs they got and steeper declines in earnings within a few months of the launch of
ChatGPT.

Still, there is significant uncertainty surrounding AI's impact. Although AI has the poten-
tial to replace human labor in many non-routine and higher-level decision-making tasks in
the future there are currently limitations in this process, as Autor (2022) argues. It may
take several decades for artificial general intelligence to emerge, reaching what is called
the singularity. Humans will still have a comparative advantage in creativity, judgment,
contextual thinking, emotional intelligence, and other areas. In the meantime, most skilled
workers will likely continue to be complemented by Al as more professionals are current-
ly utilizing generative AL AI's replacement of low-skilled service occupations will also be
slow because automating these will require progress in low-cost robots capable of dexter-
ous and adaptive interactions with people and the environmenﬁ Furthermore, new Al tech-
nologies can create new skill demands and job opportunities, such as ‘prompt engineers’
who guide ChatGPT to provide more correct answers.

However, the effect of Al on inequality can be a cause for concern. It is interesting that
many recent studies report that recent developments in generative Al are more beneficial
to lower-skilled workers in customer support service, writing tasks, law exams, software
development, and even consulting work (Brynjolfsson et al, 2023; Noy and Zhang, 2023;
Choi and Schwarcz, 2023; Peng et al, 2023; Dell'Acqua et al, 2023). This suggests that Al
technology may play the role of an equalizer for income among workers in similar tasks.
Nevertheless, there is still a possibility that inequality may rise between workers who
know how to utilize AI and those who do not, as well as between workers threatened by
Al and capitalists who own machines. If Al results in unemployment for some white-collar
workers (Hui et al, 2023), albeit not too many, and they find jobs with lower wages and
worse working conditions, the overall distributional effect of AI could be rather negative.
Although the AI's impact on the quantity of jobs may be benign, its impact on the quality
of jobs may not be. Al will change the set of jobs available and the skills they demand,
presenting a challenge to unprepared workers. Consequently, what happened in the last 40
years-rising income inequality and the falling labor share-may occur on an even larger

scale in the Al era.

2. AI and Prosperity for All

The coming era of Al raises a fundamental question: how can we maximize the benefits
of Al while minimizing its risk, particularly the inequality effect ? First, it is crucial to rec-
ognize that technological innovation, including AI, when left only to the market will not
lead to shared prosperity. History has shown that a profit-driven capitalist logic, coupled
with neoliberal economic policies that reduce government regulation and weaken worker
power resulted in increased income and wealth inequality.
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This is why many are now advocating for the need for complementary institutions and
policy measures to achieve prosperity for all. For instance, more public investment in edu-
cation and workforce training can enhance access to good jobs for workers and improve
the quality of existing jobs. However, merely expanding education may not be sufficient, as
we have witnessed a rise in inequality in the US despite more education in the recent pe-
riod. What we need are institutional reforms and policies that protect and empower work-
ers, and increase wages in line with rising productivity (Autor, 2022). Specifically, this en-
tails enforcing labor standards more rigorously, enhancing the bargaining power of
vulnerable workers by assisting them in organizing labor unions and engaging in collective
bargaining, raising the minimum wage, and expanding the scope and scale of the unem-
ployment insurance system. Moreover, a shift from shareholder capitalism, which prioritizes
short-term profits at the expense of workers, to stakeholder capitalism will be desirable.
The AI report by the White House also underscores the importance of simultaneously pro-
moting innovation and protecting workers (White House, 2022). It presents a range of
measures, including investments in training and job services, public investment to support
AT initiatives that can complement workers, and effective regulation of platforms.

We should also actively influence innovation and the direction of technological progress
to complement and augment human labor. Emerging industries, such as renewable energy,
supported by government R&D and subsidies, have the potential to create new jobs that
can offset the losses from automation. The process of automation by AI should be managed
with care, too. Acemoglu and Restrepo (2019) emphasize the issue of excessive automation
with so-so technology that does not yield substantial productivity gain. This happens when
technological progress primarily leads to automation when labor markets are imperfect, re-
sulting in a limited reinstatement effect. Several factors contribute to this, including the vi-
sion and business models of tech companies and government tax policies. Current Al tech-
nology often encourages firms to simply replace workers with capital without increasing
productivity largely and considering the adverse effects of automation (Acemoglu, 2021).
To address this, we should develop Al in a way that fosters the creation of new labor-in-
tensive tasks and promotes productivity, rather than merely cutting labor costs in produc-
tion, thereby increasing labor demand. For example, in education, Al can be harnessed to
create new tasks and boost teacher productivity. This includes adapting teaching material
to meet the diverse needs and attitudes of students in real time, enabling more individual-
ized teaching (Acemoglu and Restrepo, 2020b) Similarly, Al applications in healthcare can
personalize patient care and empower nurses and other practitioners to deliver more effec-
tive care. This kind of AI adoption could increase labor demand and productivity. The role
of the government in providing public investment and R&D support is essential for facili-
tating this transformation.

Of course, all these changes depend fundamentally on political changes. Workers who
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may face threats of AI should make concerted efforts to organize themselves and form alli-
ances with civil groups to drive these political changes. Citizens should actively participate
in the democratic process, electing politicians who support these transformations and influ-
ence policy-making. Scholars should engage in research and communicate their findings
with citizens and policymakers, contributing to a vigorous debate about an alternative fu-
ture. This can help establish a vision for technological progress that fosters shared prosper-
ity. Finally, international cooperation is essential. We should collaborate globally to learn
from successful experiences in managing automation in specific industries and through vari-
ous policies and share these lessons worldwide. As argued by Acemoglu and Johnson
(2023), a proper vision or ideology, workers' struggle for power, and institutional and poli-

cy changes are crucial components of achieving shared prosperity in the Al era.

IV. Conclusions

This paper discusses the impact of automation and Al technology on employment and
inequality by examining various studies. Unlike the common concern about the robocalypse,
it is unlikely that robots and AI will extensively replace human labor in the near future.
Technological progress has consistently created new tasks and jobs in the past, and Al is
expected to follow the same trend in the future though there are valid concerns to consid-
er. However, its potential effect on inequality is a cause for serious concern, as demonstrat-
ed by the experience of the past few decades. Economists report that automation has
played an important role in the rise of income inequality and the decline in the labor
share, particularly during periods when the government reduced its role in the economy,
and worker power diminished. Without institutional and political changes, the rapid devel-
opment of Al technology may result in excessive automation, merely replacing human la-
bor without generating substantial productivity gains, and exacerbating inequality.

Therefore, we argue that a more active role of the government is essential for achieving
shared prosperity in the age of Al This includes promoting public investment in education
and training, as well as protecting and empowering workers. Specifically, it is crucial to
steer the course of technological progress of Al in a direction that creates more tasks for
human labor, with a significant reinstatement effect. How Al can contribute to shared pros-
perity and inclusive growth hinges on human efforts and the determination to bring about
change of the current system. As Marx pointed out long ago, the issue is not machinery in
itself but how capitalists use it. This observation holds for the current development of AL
Whether we can coexist harmoniously with machines and achieve shared prosperity for all
in the AI era will depend on our collective efforts to reshape politics and create better in-
stitutions and policies.
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Notes

1) President Kennedy said reaching full employment at a time when machines are replacing
men is the major domestic challenge of the Sixties. See Barestrup (1962).

2) This relationship was not observed before 1980, suggesting that the downward pressure on
the wages of workers performing routine tasks is associated with technological advancements
such as automation and computerization.

3) The share of concerned people increased from 38% and that of excited people fell from 15%
in 2022 (Tyson and Kiuchi, 2023).

4) These tasks are also not very attractive to automation because personal attention and affec-

tion from another person is important.
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