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Abstract of Copper Industry

I. Analysis of Industry Dynamics

In 2023, global refined copper output reached 26.54 million metric tons, an increase of
4.9%, of which primary refined copper output was 22.06 million metric tons, an increase of
4.3%; meanwhile, secondary copper output was 4.49 million metric tons, an increase of 8.1%.
Total consumption of refined copper reached 26.55 million tons, continuing to grow by 2.7%
with supply and demand close to striking a balance. The LME spot copper price averaged USD
8,485 per metric ton in 2023, 3.6% lower than that in 2022, and down 16% for the year. Asia
accounted for 59.8% and 75.3% respectively of global refined copper production and
consumption. China, as the world’s largest copper consumer, consumed 15.45 million tons of
refined copper, a growth of 7.4% and accounting for 58.2% of global demand. In the domestic
market, the output value of copper semi-finished products reached NTD 162.24 billion in 2023,
and output was 592,000 tons, a sharp decline of 14.5% and 13.3%, respectively, compared with
2022. The main reasons of decline are that global economic growth has decelerated due to the
impact of inflation and interest rate increases, the downstream demand has been weak, and the
process of supply chain destocking has been sluggish. This has also led to a sharp decrease in
the output value and volume of the domestic copper processing industry.

Il. Key Issue Analysis: Global recycled copper technology
development trends

According to a report issued by the International Copper Association (ICA), the global
average annual recycling input rate (RIR) of copper metal over the past decade has been
approximately 32% per year. Based on further reports from the Institute of Scrap Recycling
Industries (ISRI) and the Bureau of International Recycling (BIR), compared with primary
copper, the production of secondary copper can save 85% of energy and reduce carbon
emissions by up to 65%. In terms of circular economy and carbon reduction performance,
recycled copper generally outperforms steel and other non-ferrous metals.

Internationally, copper scraps typically include bright copper, No. 1 copper, No. 2 copper,
and No. 3 copper. Due to their high copper content, the related recycling and regeneration
technologies are usually simpler and have been well-established for many years. In recent years,
there has been a surge in interest in "urban mining" across various countries, with increasing
attention to copper recovery and regeneration from electronic waste. Such copper-containing
electronic waste, contaminated with impurities (e.g., organic solvents, solder, etc.), requires
further refining through pyrometallurgical processes to achieve the desired copper quality.
Meanwhile, there are also international developments in obtaining copper from electronic waste
directly through hydrometallurgical methods like electrowinning.

However, the capacity of copper regeneration equipment for pyrometallurgy abroad does
not meet the scale of the domestic waste printed circuit board recycling market. Combined with
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the high cost of equipment and stringent environmental regulations in Taiwan, the overall
production costs are higher, deterring industry investment. Currently, the method for handling
waste printed circuit boards domestically involves recycling by relevant recovery companies,
followed by crushing and sorting processes to produce copper powder containing non-metallic
substances (such as flame retardants, resins, etc.) with copper content up to 80%. This copper
powder can only be exported at low prices for copper regeneration treatment abroad, resulting in
the loss of copper resources for Taiwan.

To address this, the Department of Industrial Technology of the Ministry of Economic
Affairs has invested in R&D resources to develop pyrometallurgical copper regeneration
technologies for copper powder resources, including the development of bromine removal
processes and the establishment of copper regeneration smelting technologies. The goal is to fill
the gap in domestic recycling technologies and equipment, retaining copper resources for
recycling within the country to regenerate recycled copper materials, thereby creating better
carbon reduction benefits for the industry.

111. Conclusion and Recommendations for Relevant Manufacturers in
Taiwan

(1) Focus on Developing Key Copper Products for Emerging Industries and
Strengthening Supply Chain Resilience

In the face of challenges posed by net-zero emissions, geopolitical issues, and economic
and trade agreements to the copper metal industry, Taiwanese companies should consider how
to enhance product technology to solidify their competitive position and supply chain resilience.
Key copper products include wind turbine cables, submarine cables, solar cables related to
green energy, electronic connectors, busbars, heat exchangers, and heat sinks required by Al
data centers, as well as special high-frequency and high-speed copper foil products.
Strengthening these areas will enhance the resilience of Taiwan's industry within the
international supply chain. Traditionally, Taiwan's copper materials have primarily supplied the
domestic market. In the future, companies should collaborate with downstream application
industries to actively enter the international component supply chain. This not only promotes
the innovation and value addition of materials but also improves product quality and processing,
accelerating the expansion into niche markets and increasing overall industry competitiveness.

(11) Implementing a Circular and Self-Sufficient System for the Domestic Copper
Industry

Efforts should be made to integrate existing domestic recycling businesses and collaborate
with academic and research institutions to develop technologies for the treatment and refining of
recycled copper. Establishing a secondary copper resource regeneration system and promoting
the setup of recycled copper production lines and equipment is essential. Taiwan can learn from
countries like Germany and Japan, where the recycling rate of scrap copper is higher, and
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formulate policies to increase the threshold for copper scrap exports, thereby retaining copper
resources domestically. Copper manufacturers could also experiment with a new business
model that pairs product sales with waste recycling pricing to effectively manage the flow and
quantity of waste materials. In summary, a multifaceted approach is necessary to promote the
establishment of a circular and self-sufficient system within the domestic copper processing
industry, increasing the recycling rate of copper waste and reducing dependence on foreign
copper raw materials.
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