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Topic: Causes of the Global Microchip Shortage Crisis 

Introduction: 

In 2024, the global semiconductor shortage continues to impact industries ranging from 

automotive manufacturing to consumer electronics, despite production increases since the 

crisis began in 2020. What started as a pandemic-related disruption evolved into a multi-year 

supply chain crisis that revealed fundamental vulnerabilities in global technology infrastructure.  

The average wait time for specialized chips remains 6-9 months, causing production delays that 

cost manufacturers an estimated $500 billion in lost revenue annually (McKinsey, 2024). 

Understanding what caused this persistent shortage is essential for preventing future crises.  

The global microchip shortage stems from three interconnected causes: pandemic-driven 

demand surges that overwhelmed production capacity, over-reliance on geographically 

concentrated manufacturing, and the increasing complexity of advanced chip production that 

limits supply flexibility. 

Cause 1: Pandemic-Driven Demand Surge 

The first major cause was the sudden, unprecedented spike in semiconductor demand triggered 

by pandemic-related behavioral changes. When COVID-19 lockdowns began in early 2020, 

consumer spending shifted dramatically from services to goods, particularly electronics. Remote 

work required laptops, monitors, and webcams. Distance learning needed tablets and 

Chromebooks. Entertainment consumption pivoted to gaming consoles, streaming devices, and 

home theater equipment.  

The Semiconductor Industry Association reports that chip demand increased 37% from 2019 to 

2023, far exceeding the industry's historical 4-6% annual growth rate (SIA, 2024). This surge 

alone wouldn't have created a crisis if manufacturing capacity could scale quickly, but 

semiconductor fabrication plants (fabs) require 2-3 years to build and billions in capital 

investment. Existing fabs were already operating near full capacity pre-pandemic, with no spare 

production room to absorb demand spikes.  

When millions of knowledge workers transitioned to remote setups simultaneously, they 

collectively purchased hundreds of millions of devices in a compressed timeframe, exhausting 

inventory buffers that normally smooth demand fluctuations. The automotive industry 

compounded this problem by initially canceling chip orders during pandemic uncertainty, then 

discovering they couldn't reclaim production slots when demand returned, consumer 

electronics manufacturers had filled those slots, and semiconductor fabs prioritize customers 

with consistent, long-term contracts. 

Cause 2: Geographic Manufacturing Concentration 
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The second critical cause is the extreme geographic concentration of semiconductor 

manufacturing, which creates systemic vulnerability. Despite chips powering products 

worldwide, 92% of advanced semiconductor manufacturing (chips below 10 nanometers) occurs 

in just two locations: Taiwan and South Korea (Boston Consulting Group, 2024). Taiwan 

Semiconductor Manufacturing Company (TSMC) alone produces 54% of the world's contract-

manufactured chips and 90% of the most advanced processors.  

This concentration resulted from decades of industry consolidation driven by economics, 

building cutting-edge fabs costs $15-20 billion each, and only a handful of companies can 

sustain such investments. The problem isn't just geographic concentration but single-point-of-

failure risk. When Taiwan experienced its worst drought in 56 years in 2021, chip production 

faltered because fabrication requires enormous quantities of ultra-pure water; a single fab uses 

10 million gallons daily.  

Political tensions between China and Taiwan create additional risk, as conflict in the Taiwan 

Strait would instantly cut off more than half the world's advanced chip supply. Natural disasters 

pose similar threats; earthquakes, typhoons, or tsunamis could disable facilities that serve 

global demand. The concentration also limits competition and price pressure. With few 

alternatives, companies cannot easily switch suppliers when one manufacturer faces problems, 

creating cascading delays throughout supply chains. 

Cause 3: Increasing Production Complexity 

The third fundamental cause is the exponentially increasing complexity of advanced chip 

manufacturing, which limits how quickly the industry can expand supply. Modern processors 

contain billions of transistors etched at scales measured in single-digit nanometers; for 

reference, a human hair is approximately 80,000 nanometers wide. Producing these chips 

requires mastering extreme ultraviolet lithography (EUV), a technology so difficult that only one 

company (ASML in the Netherlands) manufactures the machines capable of it, and each 

machine costs $150 million (ASML, 2024).  

The manufacturing process involves over 700 individual steps, taking 3-4 months from a raw 

silicon wafer to a finished chip. This complexity creates multiple failure points; if any step fails, 

the entire wafer must be scrapped. Yield rates (the percentage of chips that work correctly) for 

cutting-edge processes hover around 70%, meaning 30% of production is waste despite perfect 

execution of hundreds of steps.  

Training engineers and technicians to operate these processes takes years, creating human 

capital bottlenecks alongside equipment constraints. When demand surges, manufacturers 

cannot simply "make more chips faster", the physics and chemistry involved have fundamental 
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time and precision requirements. Attempts to accelerate production often reduce yields, 

paradoxically decreasing output.  

This complexity also explains why new fabs take so long to become operational. Building the 

facility itself takes 18-24 months, but calibrating equipment, training staff, and reaching stable 

production yields requires another 12-18 months. By the time new capacity comes online to 

address a shortage, market conditions have often shifted, creating potential overcapacity risks 

that make companies hesitant to invest in expansion. 

Conclusion: 

The global microchip shortage resulted from a perfect storm of converging causes: pandemic-

driven demand surges that exceeded manufacturing capacity, dangerous geographic 

concentration that created systemic vulnerabilities, and increasing production complexity that 

prevents rapid supply adjustments. No single factor alone explains the crisis's severity and 

persistence; it's the interaction and reinforcement of these causes that created a multi-year 

shortage affecting virtually every industry dependent on electronics.  

Addressing this crisis requires diversifying manufacturing locations through massive government 

investments (like the U.S. CHIPS Act), developing less complex manufacturing processes for 

certain applications, and building strategic chip reserves to buffer against future demand 

shocks. Understanding these causes reveals that chip shortages represent not just a temporary 

disruption but a structural challenge requiring fundamental changes in how the world produces 

semiconductors. 

 


