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The world is facing a silicon shortage. We look 

at some of the key facts and figures to gain 

some insights. 

AWendy’s hamburger commercial asked, “Where’s 
the beef?” We’re asking, “Where’s the silicon?” 
Recent news clips concerning a global silicon 
shortage intrigued us. It’s a supply chain case 

study that comes with an interesting twist: is this problem 
natural or manufactured? We can’t answer that, but here 
are a few tidbits:

1. Silicon is a metalloid, 1 and China is the largest 
producer. 2

2. Silicon demand has been growing for microproces-
sors to support 5G, self-driving vehicles, artificial 
intelligence, and other uses. Pandemic lockdowns 
accelerated the demand for work-from-home prod-
ucts, and China has been accumulating integrated 
circuits (see Figure 1).

3. In the late 1980s,3 the prevalent business model 
among semiconductor designers changed to out-
sourced manufacturing. In the fabless model, a 
product vendor designs and sells hardware and semi-
conductor chips but relies on chip-making factories 
known as foundries to manufacture silicon wafers.

4. East Asia has emerged as the global epicenter of fab-
less. More specifically, Taiwan Semiconductor Man-
ufacturing Company (TSMC) has been credited with 
pioneering the “foundry and fabless” model. Accord-
ing to TrendForce, TSMC and Samsung have foundry 
market shares of 55% and 18%, respectively. 4 About 
three-quarters of the global semiconductor manu-
facturing capacity, as well as key suppliers of essen-
tial materials, are in Asia (Figure 2).

5. East Asia’s dominance is clear in the manufactur-
ing of semiconductor devices. Currently, 100% of 
the world’s highly advanced logic semiconductor 
(smaller than 10 nm) manufacturing capacity is 
in two Asian economies: Taiwan, 92%, and South 
Korea, 8%. 5 In 2020, Samsung and TSMC intro-
duced 5-nm chips. A plan exists to produce 3-nm 
chips in 2022.  6,  7

6. A single semiconductor fabrication plant costs 
US$10–20 billion. 8 Public support is almost certainly 
required. One important lesson from Taiwan and 
South Korea was the role that governments played.5

7. The United States recently took legislative mea-
sures; a 2020 bill, the CHIPS for America Act (H.R. 
7178), provides incentives to enable R&D in the 
semiconductor industry and secure supply chain s.4
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So that’s some of what we found. 
We’re still hoping to answer our orig-
inal questions. Expect to read more 
about this in future Computer issues. 
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FIGURE 2. Major economies’ share of the global semiconductor manufacturing capacity.

Taiwan

South Korea

Japan

China

United States

Europe

Other
0

5

10

15

20

25

30

35

40

45

50

1990 2000 2010 2020

(%
)

87.6

116.1

155.6

65.2
72.1

93.6

First Quarter 2019 First Quarter 2020 First Quarter 2021

Units (Billions) Value (U.S. Dollars, Billions)

FIGURE 1. China’s integrated circuit imports.
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