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Key Point Summary of Aluminum Chapter

I. Analysis on Industry Dynamics

Global primary aluminum production increased from 63.66 million tons in 2019
to 70.58 million tons in 2023 (compound annual growth rate of 2.6%). Except for
Russia, Eastern Europe, Western Europe, Central Europe, Oceania, and Africa, the
output of the remaining regions with major production is showing a growth trend
(compound annual growth rate between 0.6% and 8.7%). The top three production
regions and their proportion of output in 2023 globally are 59.0% in China, 8.8% in
the Middle East (GCC), and 6.6% in Asia (excluding China), totaling 74.4%. Further
observation of Taiwan's aluminum metal materials industry from 2019 to 2023 shows
that output declined from 1.150 million tons to 937,000 tons (annual compound
growth rate of -5.0%). For the output and proportion of each product in 2023, in
descending order, "aluminum and aluminum alloy ingots" were at 34.8%, "aluminum
billets" were at 20.5%, "other aluminum products" were at 20.3%, "aluminum sheets"
were at 12.2%, and "aluminum alloy castings™ were at 12.2%. The volume of import
aluminum ingot declined from 621,000 metric tons to 496,000 metric tons (compound
annual growth rate of -5.4%). In terms of the proportions of volume of various import
products in 2023: "primary aluminum ingot" was 60.1%, "aluminum extruded ingot"
was 26.9%, and "aluminum alloy ingot" was 13.0%. The volume of export declined
slightly from 91,000 metric tons to 90,000 metric tons (compound annual growth rate
of -0.3%). In terms of the proportions of volume of various export products in 2023:
"aluminum alloy ingot" was 86.7%, "aluminum extruded ingot" was 9.9%, and
"primary aluminum ingot" was 3.4%.

Il. Key Issue Analysis: Opportunities and practices for the
aluminum metal industry to play a role in the Al field

Examining the recent progress in digital and Al transformation in advanced
countries, national policies such as the United States' "Reindustrialization Policy,"
Germany's "Industry 4.0," China's "Made in China 2025," Japan's "Future Factory of
Human-Machine Coexistence," and South Korea's "Next-Generation Smart Factory"
are all actively promoting the smart transformation of their domestic manufacturing
industries. These efforts are aimed at gradually steering various industries towards
low-carbon or even zero-carbon footprint. Among them, the cases related to
introducing smart manufacturing can be summarized as follows according to the
collaboration model and technical level: 1. The Internet of Things involves the control
and operation of information/data sources and terminal devices. 2. Big data is a
platform for information/data storage and analysis. 3. Artificial intelligence and its
advanced technologies, such as machine learning, deep learning, and neural networks,
provide methods for information/data analysis and value addition. These technologies
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have evolved from initial data mining and prediction to robotic arms and machine
vision, and now to current applications in human-machine interaction and language
recognition. 4. Based on artificial intelligence, digital twin generates real-time
simulation, in which the production line operating efficiency is adjusted through a
feedback mechanism. Via these avenues, traditional manufacturing processes can be
transformed into a quasi-organic production model. Through continuous process
optimization, these models can offer opportunities for product upgrades and
innovation, benefiting the sustainable development of businesses and enabling the
development of more emerging and diverse value-added service models.

I11. Conclusion and Recommendations for Relevant
Manufacturers in Taiwan

(1) Strengthen supply chain flexibility, promote green production, and
mitigate international conflicts

Looking ahead to 2024, in the face of uncertainties in international geopolitics
and trade, domestic businesses should enhance their risk management capabilities by
adopting methods such as establishing sound risk warning and response mechanisms,
closely monitoring international market dynamics and policy changes in various
countries, and adjusting their business strategies in a timely manner. In addition,
companies need to diversify their supply sources, reduce reliance on a single source,
strengthen supply resilience, and introduce smart supply chain management tools to
provide early warnings for potential chain disruption risks and quickly adopt response
measures. Furthermore, promoting green and low-carbon production is key to
addressing the pressures of international environmental policies. Companies are
recommended to enhance energy efficiency, adopt clean energy technologies and
equipment, reduce direct emissions, and improve recycling efficiency. These strategies
will enhance compliance with increasingly stringent environmental regulations, reduce
energy costs, and strengthen market competitiveness. Additionally, encouraging the
recycling of scrap aluminum can ensure a stable domestic supply of aluminum
materials.

(2) Actively explore new business opportunities in Al transformation and
deploy forward-looking technologies and their applications in advance

Facing the Al trend, domestic aluminum companies should take the initiative to
avoid missing business opportunities due to a wait-and-see attitude, which will lead to
the marginalization of their competitiveness. First, companies in the industry should
delineate their investment motivations, decide on their self-established models, find
partners, or purchase ready-made solutions to ensure that Al applications support
sustainable development. Next, they should evaluate the difference between their
companies' current Al application status and goals, delineate the priorities of Al
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application areas, consider the potential value and cost-input ratio before and after
deployment, and prioritize Al application projects. Lastly, they should establish
performance indicators and operating results to identify problems and bottlenecks in
digital transformation, ensure continuous optimization of Al applications, control
implementation costs, and improve the visibility of expenditures in various
departments.
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