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Introduction

Our economy is facing a major industrial transformation, including digital and green transitions and
the restructuring of global supply chains. The global industrial paradigm is evolving toward 'Industry
5.0', which emphasizes human-machine interaction. As Al is emerging as one of core elements of
global technological and industrial competitiveness, it is essential to examine the industrial changes

induced by Al proliferation and the associated policy challenges.

Al: Core Technology of a New Industrial Revolution

Al is recognized as a general-purpose technology (GPT) with the potential to revolutionize the
economy and society as a whole, much like steam engines and electricity that drove previous
industrial revolutions. According to Goldfarb et al. (2022), the core technologies of Al such as
machine learning and data science, exhibit broad applicability, innovative potential, and a strong
ability to propel innovation across various industries. Today, AI’s potential lies primarily in its
predictive and decision-making capabilities. While electricity enabled automation and efficiency
improvements, Al is expected to drive industrial transformation by rapidly analyzing vast amounts
of data to generate reliable predictive insights and enhance decision-making processes. In other
words, Al is not only a general-purpose technology that creates value and fosters innovation across
sectors like manufacturing, finance, and retail, but it also serves as a cornerstone of today's

knowledge-based economy.

Industrial Transformation with Industry 5.0 and the Spread of Al

As the global industrial paradigm advances toward Industry 5.0, the significance of Al in industrial
applications becomes increasingly emphasized. Whereas Industry 4.0 centered on technology-driven
changes to enhance efficiency and reduce energy consumption wihtin industrial settings, Industry 5.0
aims to create value through human-machine collaboration, focusing on building a human-centered,
sustainable society. In this new paradigm, AI’s primary role lies in processing extensive data into
actionable information for predictive insights, thereby contributing to human decision-making and
fostering deeper understanding. Al is expected to generate value across multiple complex pathways,
including the implementation of autonomous manufacturing systems, customization of manufacturing
processes, quality enhancement, resource efficiency improvement, and resilience strengthening.

In industries, Al adoption primarily focuses on automation, efficiency improvement, and cost
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reduction driven by predictive capabilities. According to the “Survey on the Use of AI Technology
by Domestic Companies” released in August by the Korea Chamber of Commerce and Industry and
the Korea Institute for Industrial Economics and Trade, companies mainly utilize Al in product
development (66.7%), IT tasks such as security and data analysis (33.3%), quality and production
management (22.2%), customer service management (13.7%), sales and marketing (13.1%), and
logistics and supply chain management (9.8%). AI applications differ across sectors: in
manufacturing, Al is used for for production planning, predictive maintenance, and visual inspection;
in finance, it supports credit evaluation, asset management, and fraud detection; and in retail, it
assists with sales, inventory management, and customer service.

The impact of Al on industry transformation varies by sector, but some common changes can be
expected based on core functions like data utilization, prediction, and decision-making. First, Al is
likely to contribute to task simplification, error reduction, and production expansion through the
automation of simple, repetitive tasks, particularly impacting manufacturing, logistics, and finance
sectors. Second, as Al technology advances in data processing and analysis, data-based
decision-making is expected to become increasingly vital, especially in retail and finance sectors,
which are highly responsive to market changes and consumer trends. Third, big data analysis will
further expand the customization and personalization of products and services, emphasizing its

importance in sectors where meeting individual consumer preferences is critical.

Examples of Al Utilization by Industry

Industry S
Sector Example of Al Application
Production planning (demand forecasting and production planning using
. software), predictive maintenance (proactive machine inspection and
Manufacturing . . . . .
maintenance based on data), visual inspection (detecting defects through
image recognition)
. Credit evaluation (using non-traditional data for credit scoring), asset
Finance & . . .
Insurance management (automated financial counseling through robo-advisors), fraud

detection (blocking specific transactions based on anomaly detection)

Sales (linking inventory information using wearable devices), inventory
Retail management (customized product offerings based on loyalty card data),
customer service (responding to inquiries with in-store robots)

Professional, | Scientific research (identifying wildlife through image recognition), legal

Scientific, and | services (searching for inconsistencies in contracts with machine
Technical learning), architecture (creating digital representations of building
Services structures with software)

Surveillance (monitoring social distancing compliance using computer
Transportation | vision), route optimization (planning efficient routes with data-based

& Storage traffic predictions), warehouse management (tracking inventory with
cameras and scanners)

Health research (predicting potential drug candidates using biomarkers),
diagnosis (evaluating abnormal signs through image recognition), bed
management (optimizing patient flow in hospitals with software)

Health &
Welfare

Source: Excerpt and reconstruction from OECD (2023)
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Policy Challenges to Expanding Al Adoption in Industries

The importance of AI as a core element of industrial transformation and the growing demand for
its utilization among companies are expected to increase. In a survey by the Korea Chamber of
Commerce and Industry, 78.4% of respondents indicated a need for Al technology to improve
productivity and reduce costs. However, despite high interest, the actual Al adoption rate remains
only 30.6%. According to the 2022 Business Activity Survey by Statistics Korea, the Al adoption
rate among 13,825 companies with 50 or more employees and capital of at least 300 million won
is just 4.5%. Surveys from various institutions commonly identify barriers to Al adoption, such as
shortages of skilled personnel and funding. The government’s role in promoting industrial Al
utilization lies in addressing these obstacles by providing timely support.

As global demand for AI talent is rapidly expanding, the shortage of Al professionals is not a
challenge unique to Korea. Unlike countries experiencing a net inflow of Al talent, such as the
United States, the United Kingdom, and Canada, Korea faces the additional concern of Al talent
outflows. To address the shortage of Al talent within companies, fostering local talent is urgently
needed. Alongside current government initiatives, such as Al graduate school programs and Al
convergence innovation graduate school programs, it is essential to improve the treatment of
research and development personnel from a long-term perspective to create an environment that
attracts both domestic and international talent. Additionally, to resolve funding shortages, the
government is required to actively respond to various industry needs, including research and
development funding, tax incentives, and financial support, thereby moving Korea one step closer to

securing Al leadership.
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