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Introduction

• Semiconductors are the foundation

of modern life and plays a vital role

in enabling the world’s technological

shift.

• Since the stay-at-home legislatives,

there has been an unanticipated rise

in semiconductor demand,

• The U.S. holds flagship in

technology sector but is currently

facing turmoil due to the disruptions

in the supply chain.

S O U R C E :  S E M I C O N D U C T O R  I N D U S T R Y  A S S O C I A T I O N ,  S I A ,  2 0 2 1 ,  A C C E S S E D  O N  1 2 / 0 1 / 2 0 2 2  A T  1 5 : 0 0 .

R E V I E W  O F  T H E  E F F E C T  O F  C O V I D - 1 9  O N  T H E  A M E R I C A N  S E M I C O N D U C T O R  I N D U S T R Y  S U P P L Y  C H A I N ,  2 0 2 0 ,  A C C E S S E D  O N  
1 2 / 0 1 / 2 2 2  A T  1 5 : 1 0 .  H T T P S : / / W W W . C O L U M B I A T H R E A D N E E D L E U S . C O M / B L O G / A - D E E P - D I V E - I N T O - T H E - G L O B A L - C H I P - S H O R T A G E
A C C E S S E D  O N  1 2 / 0 1 / 2 0 2 2  A T  1 8 : 2 5
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https://www.columbiathreadneedleus.com/blog/a-deep-dive-into-the-global-chip-shortage


4
Source:  An Al l ied  Approach to  Semiconductor  Leadersh ip ,  2020,  ht tps :// i t i f .o rg/publ icat ions/2020/09/17/al l i ed -approach -semiconductor- leadersh ip  Accessed 
on 12/01/2022 at  15:12.

1000 production 

steps

crosses borders 70 

times

3 full trips

100 days

Semiconductor Supply Chain

The transportation costs of the semiconductors are very less as compared to the value provided by them.

https://itif.org/publications/2020/09/17/allied-approach-semiconductor-leadership%20accessed%20on%2012/01/2021
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U.S. Positioning in Semiconductor Supply Chain

Design

Fabrication

Assembly, Test & 

Packaging

Materials

Tools & Equipment

Source:  100-Day Rev iews under  Execut ive Order  14017,  Bui ld ing  Resi l ient  Supply  Chain ,  Rev i ta l i z ing  American Manufactur ing ,  and  Foster ing  Broad-Based 
Growth ,  June 2021,  accessed on 12/01/2022 at  16:02.  
Boston Consul tancy Group,  How Rest r ic t ions To Trade Wi th  China Could  End US Leadership  In  Semiconductors ,  accessed on 12/01/2 021 at  16:05.

• The U.S. is world leader in semiconductor design and equipment, but relies on foreign countries for certain
materials, manufacturing, assembling, and testing.

• The semiconductor manufacturing has dropped from 37% of the global total in 1990 to 12% in 2021.
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Impact of COVID-19

Shortage of Chips due 

to the imbalance

PC & consumer 

electronics: nearly $442 

billion in retail sales 

revenue 

Inflation of goods: 

Automobiles

U.S. National Security 

at Risk

Source:  ht tps ://www.bar ret td i st r ibut ion .com/consumer -elect ron ics -fu l f i l lment Accessed on 12/01/2022 at  16:12.

https://www.barrettdistribution.com/consumer-electronics-fulfillment


Source:  Semiconductor  Indust ry  Assoc iat ion ,  S IA,  2021,  accessed on 12/01/2022 at  18:45 7

Semiconductor Demand Drivers 

• End-use demand 2020.

• The end-use sale of semiconductors experienced significant unexpected shifts across all the categories 
throughout 2020.

• In the first half of 2021, strong growth has been observed in end market sales across all the categories.
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Semiconductor Revenue

Source:  Gartner  (Semiconductor  Forecast  Database ,  Wor ldwide,  1Q20 Update and 1Q21 Update) ,  accessed on 10/01/2022 at  14:54



Source:  Scot t ,  Nehemiah:  Managing  Supply  Chain  Disrupt ion Dur ing  COVID -19 2021 accessed on 12/01/2022 at  19:20. 9

BullWhip Effect: Semiconductor Supply Chain

• Global Production 
Network

• Unstable demand & 
supply



Source:  Dan Haml ing Chr is  R ichard  Duncan Stewart  Karth ik  Ramachandran,  F ive f i xes  fo r  the semiconductor  ch ip  shortage,  Delo i t te  Ins ights ,  6  Dec  2 021,  
accessed on 13.01.2022 at  15:24,  source:  ht tps ://www2.delo i t t e .com/xe/en/ins ights/ indust ry/techno logy/semiconductor -suppl y-chain -so lut ions .html accessed on 
13/01/2022 at  14:15. 10

BullWhip Effect: Semiconductor Supply Chain

https://www2.deloitte.com/xe/en/insights/industry/technology/semiconductor-supply-chain-solutions.html
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Survey Results

Survey link,  
https://forms.gle/vg9119p8cEKnpF
679

22

Number of respondents in 

the U.S. were surveyed

86%

Respondents feel the need 

to stock up the inventories

90%
Increased efficiency



Building Resilient 
Supply Chain

S o u r c e :   p e t e r  h a n b u r y a n d  a n n e h o e c k e r ,  ” t w o  l e s s o n s  t h e  c h i p  s h o r t a g e  t a u g h t  u s  a b o u t  s u p p l y  c h a i n s ” ,  b a i n &  
c o m p a n y ,  2 0  s e p t e m b e r 2 0 2 1 ,  a c c e s s e d  o n  0 9 / 0 1 / 2 0 2 2  a t  1 7 : 1 0 1 2

Bain & Co. has put forward some strategies to cope 

up with ongoing Semiconductor shortage: 

Adaptability, Redundancy & Real-time feedback.

In Adaptability, focus is to make product flexible in 

terms of components.

Redundancy, where company need to maintain 

inventory and purchase from multiple vendors.

Real-time feedback helps to monitor possible failure 

points in a supply chain via heat maps.



S o u r c e :  S y e d  F .  A l a m ,  S t e v e  C r a e n ,  J o l i e  L e B l a n c ,  v a n e s s a  n a i k  , " b u i l d i n g  r e s i l i e n c y  i n  S e m i c o n d u c t o r  s u p p l y  
c h a i n s " ,  A c c e n t u r e  r e p o r t  2 0 2 1 ,  a c c e s s e d  o n  1 1 / 0 1 / 2 0 2 2  a t  1 6 : 4 0

1 3

Digital Twin, Digital twins will help assess risks

associated with Operations & Finances with

respect to disruptions in the market.

Time ’s up for just-in-time

Digital Supply Chain, can help us redesign the

traditional supply chains into an integrated &

connected supply chain by focusing on all tiers of

suppliers.

Building Resilient 
Supply Chain



• Mckinsy states that actions taken for risk management of supply chain for any company is 

directly proportional to the maturity of their supply-chain risk-management capabilities.

Source:  Knut  Al icke ,  Ed  Barr ibal l ,  and Vera Trautwein ,  How COVID-19 is  reshaping  supply  chains ,  Mck insey & Company,  Nov  2021,  accessed on 10.01.2022 at  
01:57 14

Risk Management



Source: Dan Hamling Chris Richard Duncan Stewart Karthik Ramachandran, Five fixes for the semiconductor chip shortage, 
Deloitte, 6 dec 2021, accessed on 10.01.2022 at 19:30

15

Key Considerations for Major Players

All the steps are not needed to be completed by all the players involved.



Invest in U.S. 

Semiconductor 

Leadership

Strengthen America’s 

Technology Workforce

Promote Free Trade and 

Protect IP

Cooperate Closely with 

Like-Minded Economies

Source: Semiconductor Industry Association, SIA, 2021, accessed on 12/01/2022 at 21:00 16

U.S. Semiconductor Innovation Policy Landscape



Conclusion • The pandemic has disrupted the semiconductor

supply chain globally.

• The chip shortage has highlighted how susceptible

the supply chain is, and it has forced the companies

in this sector to reconsider and transform its global

supply chain model.

• To break the Bullwhip effect, all the players involved

in the sector need to coordinate and work in close

cooperation to come out of this semiconductor's

shortage circle.

• The U.S. government has produced number of

innovation policies to remain leaders in the

Semiconductor sector.
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