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COVID-19 and the Global Chip Shortage
I. Introduction
A. Attention Getter: Everyone in this room is acutely aware of the effects of the COVID-19 global pandemic on society, positive and negative. As the world shut down, facing an unprecedented spread of disease, so too did the industries we rely on for comfortable lives grind to a halt. Among the most profound effects of these shutdowns was the sudden shortage of refined silicon in the form of semiconductors.
B. Reveal/Relate: You are constantly surrounded by silicon, without realizing it; everything from your laptop to your phone, your car to your Smart TV, have some sort of advanced arrangement of transistors and semiconductors we call a “chip”. Even devices you wouldn’t expect to have a chip, such as your charging cable, have a chip. 
C. Credibility: Computers have always fascinated me and taken up most of my time, but studying in Computer Science and working professionally in Information Technology have allowed me an insight into the processes our modern world relies on.
D. Thesis: The sudden emergence of the COVID-19 pandemic resulted in shutdowns throughout the semiconductor production industry, which caused one of the world's most fast-paced manufacturing environments to crawl to a halt for an unsustainable period of time.
E. Preview of Points: When I’m done speaking, I will have left you with three main takeaways: (1) the pandemic triggered a chain of events, (2) those events completely disrupted the production of semiconductors, (3) and the chip-making industry is permanently changed.
F. Transition to Body: With that in mind, let’s take a look at my first main point.
II. Main Point I: To begin, we look at the sudden reaction to the pandemic by semiconductor producers.
A. The world had very little time to react to COVID-19 before infections became widespread.
1. According to a case report by S. C. Cheng and their team published in the Journal of the Formosan Medical Association (2020), the first case of the SARS-CoV-19 novel coronavirus outside of China was officially identified on January, 21, 2020.
2. Explain how COVID-19’s suspected origin in Wuhan, China, is very close to Taiwan, where the majority of the world’s semiconductors are manufactured. 
3. Add context: Emanuela Barbiroglio of Forbes (2021) reported that Taiwanese chip-makers were already facing production delays due to drought.
B. The risk of disease spread resulted in issues with worker availability and safety.
1. Semiconductor fabs had to reduce their workforces or shut down entirely.
2. Relate these shutdowns to other industries, but emphasize the significance of a fab shutdown.
C. Transition: Thes sudden changes in circumstances had profound effects on Taiwan’s ability to produce the transistors relied on by fabs across the world.
III. Main Point II: Taiwan Semiconductor Manufacturing Company is the crux of global fabrication.
A. A completed chip goes through multiple fabrication plants during manufacturing.
1. Imagine the different assembly lines used to build cars; entirely separate teams work on the engines, the bodywork, etc., and even more people are involved in testing them. This is similar to how chip-making works.
2. Explain how TSMC produces a majority of the world’s chips.
a) Evidence: Chris Miller of Time Magazine (2022) stated that TSMC increased production by 8% in 2020, then 20% in 2021.
B. When some fabs had to shut down temporarily, the fast-paced process ground to a halt.
1. Explain how the process of refining silicon into wafers of potentially viable chips is the most human-involved part of the general manufacturing process.
2. Explain why there is not a large cache of refined silicon available to fabs.
a) Namely, whatever silicon is not made into a commercially viable product is used for testing new products.
C. By the time production had reached the speed it had before, it was falling short of new demand.
1. Add context: Increased demand due to people working and studying from home caused even dramatic increases in production to fall short.
2. Laptops and other computers that were already on shelves were purchased quickly, and not enough could be manufactured in time to meet demand.
a) Evidence: A press statement by Costello & Rimol of Gartner (2021) claimed that worldwide computer shipments increased by 4.8% year-over-year in 2020, which marked the largest market increase in history.
D. Transition: As you can imagine, the long-term effects of interruption in such a fast-paced industry extend far beyond the actual fabrication plants.
IV. Main Point III: As semiconductor production shifted focus to meet the demands of average consumers, production for lesser-known applications of chips suffered.
A. Chips such as those found in modern cars, TVs, and other appliances are manufactured using older transistor nodes that desktop and mobile devices have moved on from.
1. Explain how the focus on reviving mainstream computer manufacturing left little room for production using older processes.
2. Semiconductor producers such as TSMC and Intel accepted fewer new orders from car makers because the value of those orders is significantly less than orders by major chip designers, like Intel, AMD, NVIDIA, and Apple.
B. The best example of a product area left behind by the shortage is the Raspberry Pi.
1. Explain what Raspberry Pi is and why it’s important for the development of software.
2. Add information about Raspberry Pi’s size and lack of budget to place enough orders with chip fabricators to meet demand.
3. Per Eben Upton of Raspberry Pi (2022), manufacturing woes are being resolved soon.
a) Add context: Raspberry Pi has claimed to be overcoming these issues for months, but consumers have remained consistently unable to purchase low-power silicon.
C. Chip designers charged more in the face of increased demand during the shortage, and decided to keep prices high after the fact.
1. NVIDIA is a prime example: explain how the price of NVIDIA’s flagship graphics processors increased by nearly 40% between generations.
2. Add context: it was largely impossible for consumers to find already-expensive products at MSRP during the chip shortage.
D. Transition: This is the future we’re living in; we don’t know how things will change, but we can predict that chips will only become more expensive.
V. Conclusion
A. Signal Ending/Review: In conclusion, the sudden onset of the COVID-19 pandemic caused a lasting impact on semiconductor production.
B. Call to Action/Appeal to Audience: If you want to learn more about semiconductor production, there are thousands of YouTube videos available that can explain the process in better detail than I ever could.
C. Tie Back/Clincher: Remember: this is your future; the phones in our hands rely on this process, and we’ve more than passed the point of no return with the integration of technology in our lives. 
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