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Key Point Summary of Aluminum Chapter

I. Analysis on Industry Dynamics:

Global primary aluminum production increased from 64.17 million tons in 2018
to 68.42 million tons in 2022 (compound annual growth rate of 1.6%). Except for
North America, Western Europe, Middle Europe, South Pacific Countries, and Africa,
the output of the remaining major production regions is increasing at a compound
growth rate between 0.2% and 3.6%. In terms of the top three production regions and
the proportion of production in 2022, China ranks first with 59.0%, followed by 8.9%
in the Middle East (GCC), and 6.7% in Asia (excluding China). The total proportion
adds up to 74.6%. Taking a closer look at the output value of Taiwan's aluminum
metal materials industry and the import and export value of aluminum ingots from
2018 to 2022, we see that the output value rose from NT$101.48 billion to NT$121.90
billion (a compound annual growth rate of 4.7%). The output value of each product
and its proportion in 2022 was "aluminum and aluminum alloy ingots" at 25.4%,
"other aluminum processed products" at 25.1%, "aluminum extrusion" at 22.1%,
"aluminum sheet" at 14.6% and "aluminum alloy castings” at 12.8%. The import value
of aluminum ingots rose from NT$47.13 billion to NT$55.80 billion (a compound
annual growth rate of 4.3%). The output value of each product and its proportion in
2022 was "pure aluminum ingot" at 46.0%, "aluminum extruded ingot" at 38.5%, and
"aluminum alloy ingot" at 15.5%. The export value of aluminum ingots rose from
NT$6.08 billion to NT$7.78 billion (a compound annual growth rate of 6.4%). The
output value of each product and its proportion in 2022 was "aluminum alloy ingots”
at 92.1%, "aluminum extruded ingot" at 6.2%, and "pure aluminum ingot" at 1.7%.

Il. Key Issue Analysis: The Trend of Net Zero Emission Drives
the Growing Need of Low Carbon Aluminum

As aluminum industry operators begin to deal with increasing requirements from
downstream customers for low-carbon metals, international brands in fields such as
transportation, packaging, building materials, and consumer electronics have also
declared their goal of achieving net zero emission by 2030, some major manufacturers
even aimed at 2025, all of which showing the importance of the development of
low-carbon products. Therefore, some operators have begun to invest in net-zero
emissions energy-saving technologies and equipment for materials and processes at
the electrolysis/smelting, primary/secondary processing, terminal applications, and
recycling stages. Energy-saving solutions such as furnace lining with refractory
materials, hybrid melting furnaces, movable crucibles with heat sources, Al defect
prediction, waste heat recycling, and energy management systems. Overall,
commonalities include 1. Improvements in energy efficiency: Emphasizes the
importance of improving energy efficiency through equipment improvements and
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system designs, such as developing more effective insulation materials, improving
heating system performance, reducing energy consumption and carbon emissions, etc.
2. Improvements in material performance: For improvements in the design of
refractory materials and crucibles, the focus can be on the development of more
high-temperature and heat-resistant materials to improve the life and performance of
refractory materials and crucibles. 3. Environmental sustainability: With the goal of
reducing carbon emissions and energy consumption, strengthen the combustion
efficiency of smelting furnaces, and adopt renewable energy, waste heat recovery and
reuse and other means. 4. Innovation of technology: In the application of Al in the
aluminum die-casting production line, a more advanced artificial intelligence system
can be developed, accuracy of product defect detection and prediction can be
improved, and more methods for data collection and analysis can be explored to
achieve efficient and reliable production line operations.

I11. Conclusion

Considering that the domestic aluminum metal material industry mainly focuses
on secondary smelting and primary/secondary processing and that the company scale
is mostly small and medium-sized enterprises, it is affected by factors such as
domestic industrial environment characteristics, market attributes of major trading
countries, and the limited budgets for technology R&D and equipment investment. In
addition, the concept of net zero emissions is either lacking or there is no urgency for
industrial transformation. In the future, it will still depend on the government to
provide assistance in terms of policy tools and process technology. It is suggested that
domestic industry operators adapt Taiwan's manufacturing industry's net-zero
transformation promotion strategy and gradually implement industrial energy
conservation and carbon reduction from the three main axes of energy conversion,
process improvement, and circular economy. For example, increase the proportion of
recycled aluminum materials used, strengthen the quality of recycled aluminum
materials, improve purification technology of high-purity aluminum, improve the
secondary processing formability of recycled aluminum materials and reduce process
waste in the process. Also, introduce low-energy-consumption and emissions-reducing
green manufacturing processes, energy-saving technologies and equipment to help
industry operators in implementing green industrial transformation, gain independent
competence in key technologies for net-zero emission transformation, and thereby
maintain international competitiveness of the domestic aluminum metal industry.

In the short term, before the US and Europe officially launch their carbon tariffs,
the impact on Taiwan’s industry operators will be relatively small. It is suggested that
industry operators start to consider conducting carbon emissions surveys of various
products and take stock of carbon emissions hotspots in the manufacturing process. In
addition, programs such as phasing out of old equipment, improving process energy
efficiency, or even investing resources in R&D of energy-saving technologies can help
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products reduce carbon emissions and obtain certification from certification agencies.
In the medium term, the United States and Europe will roll out their carbon tariffs.
The industry should introduce carbon emissions reduction technologies into the
products covered by the tariffs, such as replacing low-carbon fuels or introducing
renewable energy, spreading carbon reduction technologies to downstream aluminum
metal products, and considering purchasing carbon emissions certificates. In the long
term, advanced countries such as Japan and South Korea will roll out their carbon
tariff mechanisms. The industry should redouble its carbon reduction efforts for
products and reduce the impact of domestic industry exports. Low-carbon aluminum
smelting processes can be combined with carbon capture technology to help the
industry proceed with green industrial transformation, gain independent competence in
key technologies for net-zero emission transformation, and reduce the impact on the
domestic industry from carbon border tariffs on exports to other countries.
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