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Two Lessons the Chip

Shortage Taught Us about

Supply Chains
Navigating future disruptions calls for a more holistic and proactive strategy involving <)(B)(z n

closer collaboration between suppliers and customers.
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In 2021, if we didn’t open an article about the technology supply
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Partner, Silicon Valley chain by talking about the semiconductor chip shortage, you’d

wonder why.

CONTACT US Technology executives are well aware that the shortage has made

the already-pressing issue of increasing supply chain resiliency

even more painfully acute. Indeed, technology companies have ©

been dealing with increasingly disruptive supply chain shocks for
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even more painfully acute. Indeed, technology companies have

been dealing with increasingly disruptive supply chain shocks for

years, so it was only a matter of time before one of this magnitude

hit. While the breadth and depth of this shortage’s impact on the

tech industry and the global economy is unprecedented, the reality

is we’re going to see more of these disruptive events.

The hard lessons of the chip shortage have made it clear that
Technology

navigating future disruptions calls for a more holistic and

proactive strategy, one that requires closer collaboration between

suppliers and their customers than in the past.

Lesson 1: Major supply chain disruptions don’t have quick fixes.

When Will the Chip

. . . . Shortage End?

Despite massive investment announcements from semiconductor Even with recent

makers and pledges of government support, industry stakeholders investments and signs
of improvement, the

have been struggling against a harsh reality: There are limited recovery will be uneven

and depend on such

short-term solutions to the chip shortage (see Figure 1). It takes two eee

to three years to build a new semiconductor factory, or fab. Most economic activity,
geopolitical tensions,

have been running at full production capacity since the third and shortages of

: : vr “bleeding-edge”
quarter of 2020, and even adding capacity to an existing fab can chipmaking equipment.

take more than a year. It’s also incredibly expensive. We estimate Read More >

that adding just 5% to 10% capacity across existing nodes in the

chip supply chain would cost about $40 billion.

Figure 1 “7
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Sources: Bain analysis; industry interviews

Although some of these dynamics are specific to front-end

semiconductor manufacturing, the overarching principle holds for

many steps of the tech supply chain. For example, the production

of chip components such as substrates and silicon wafers faces

similar lead times and disconnects between supply and demand.

That’s dialing up the urgency for tech suppliers and their

customers to prepare for the next big disruption.

Lesson 2: This is unlikely to be the last tech supply chain

disruption that affects multiple industries, as more products across

sectors rely on components that share the same manufacturing

capacity.

Automotive was the canary in the coal mine. But the impact of the

chip shortfall soon spread to other sectors, even hitting blue-chip

tech companies such as Apple, Nintendo, and Cisco. The crisis

disrupted even the best-prepared companies that had been

investing in supply chain resiliency for years.

Why did the shortage spread? Most investments in semiconductor

R&D and capital expenditures for new fabs go into the “bleeding-

edge” technology needed to produce the advanced chips in

smartphones, laptops, and servers. But "lagging-edge” chips have

been the major pinch-point in the shortage. These chips, though

based on technology developed more than a decade ago, play

fundamental roles in automotive and industrial goods like cars and

washing machines, as well as tech products such as laptops and

smartphones (see Figure 2).

Figure 2 Kx

Lagging-edge chips play key roles in products across

automotive, industrial, consumer products, and other
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Despite Tech Layoffs,
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career development
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Lagging-edge chips play key roles in products across

automotive, industrial, consumer products, and other

sectors

Global semiconductor device revenue, 2020 ($B)

@ Automotive @ Industrial @ Consumer products @ Wireless communications ®@ Wired communications eoes “ones

$228 37 ~=©10 25 12 136 28 18

Discrete) Sensors PMIC RF | MCU Appimedia NAND DRAM
Analog — Display driver ober memory (EEPROM, ROM, cRany

Optoelectronics Other ASSPI/ASIC Wired Wireless FPGA/PLD
connectivity connectivity

Laggingedge Leadingedge Tr
Notes: Bleeding edge refers to wafers less than 7 nanometers (nm) in size, leading edge is 7-28 nm, lagging edge is 28 nm and larger. PMIC is power manage-

ment integrated circuits; RF is radio frequency, ASSP is application-speciic standard products; ASIC is application-specific integrated circuit, MCU is

microcontrotier unit; FPGA is field programmable gate array; PLD is programmable logic device: BB is baseband; EEPROM is electrically erasable programmable

read-only memory, ROM is read-only memory; FRAM is ferroelectric random-access memory; DRAM is dynamic random-access memory; GPU is graphics

processing unit. MPU is microprocessing unit; AP/BB SoC is application processor/baseband sysiem-on-a-chip

Sources: Gartner. Bain analysis

However, chip makers have had limited incentive to invest in

additional production capacity for these less-advanced chips,

which typically sell for a dollar or two apiece, compared with $100

or more for higher-end semiconductors. Unlike their bleeding-

edge cousins, the fabs that produce lagging-edge chips tend to be

older and fully depreciated, and have historically been run at full

capacity for maximum efficiency. When demand spiked last year, ———
lagging-edge fabs had no excess capacity to give.

Where might the next supply chain disruption hit? It’s possible that

other components shared across industries could spark a similar

event. For example, tech firms have been the largest consumers of How to Master the Art

of Selling Sustainability

Our survey of 500 B2B

by the automotive sector as it shifts to electric vehicles. In a battery buyers and sellers

shows a widening

chasm on sustainability.

lithium-ion batteries for years, but they’re quickly being overtaken

shortage, tech vendors may find themselves the smaller, lower-

priority customer losing access to a vital component. A new industrial sales
model is needed to

close this buy-sell gap.

Governments are already bracing for the possibility of a battery Read More »

shortage. The European Union and India this year announced

subsidies for domestic battery production, and the US has also ©

signaled increased support for the sector.
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subsidies for domestic battery production, and the US has also

signaled increased support for the sector.

A holistic strategy

As supply chain resilience has risen to the top of the CEO and

board agenda, here are the investments leading companies are

prioritizing.

1. Developing a segmented strategy. Leading companies rank

and prioritize components based on the probability of whether

and how much they’ll be disrupted. Companies assess risk

across several areas: lead time to add capacity; concentration of

the supply base; geographic concentration (considering weather

risk and geopolitical tensions); and multiple industries

competing for supplies from the same producers.

2. Instilling smart resilience. Companies are embedding more

resilience in their supply chains through a custom blend of

investments. They run numerous scenarios to pressure-test

supply chain resilience and identify the relative return on

investments in addressing weaknesses. The most effective

strategies emphasize three capabilities:

- Adaptability. Companies are revising their component

qualification process to emphasize standardization of

hardware where possible. Electric vehicle maker Tesla uses

standard semiconductor hardware, but is developing the

software running on those chips in-house. That has given the

company more flexibility in the components to manufacture

its cars.

- Redundancy. For select areas, companies are building a

supply buffer by buying up extra product inventory and, where Technology

possible, purchasing from multiple vendors.

BeerRB ie

- Real-time feedback. Leading companies build a real-time icons
eee setma |

market monitoring system with a dynamic heat map of

potential supply chain failure points. For example, BMW is

working with Amazon Web Services to use machine learning eee ieee
Scale the Industrial

and blockchain technology to improve supply chain visibility. Internet of Things

Bain partners discuss3. Deploying a cross-functional operating model. Efforts to she opportunity Oo
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and blockchain technology to improve supply chain visibility. Internet of Things

Bain partners discuss
3. Deploying a cross-functional operating model. Efforts to she opportunity _

boost supply chain resilience can’t be confined to the supply hardware vendors to
. . . help companies develop

chain team alone. The most effective approaches involve all key their loT pilots.

stakeholders, including supply chain planning, engineering, Read More >

procurement, and sales. This can head off supply chain

disruptions or shift customer demand toward products with

larger inventory. More companies are looping the supply chain

team into the product design phase to highlight potential risks

and trade-offs. Germany-based automotive parts maker

Continental established an advanced buying process increasing

the purchasing department’s role in the engineering of parts.

This streamlined component use and reduced the number of

parts in Continental’s end products, thereby cutting costs and

limiting the company’s exposure to supply chain shocks.

4. Collaborating up and down the supply chain. Companies

increasingly recognize that complex, specialized supply chains,

like those involving semiconductors, require strong

collaboration between customers and suppliers. What does this

look like?

« More industrywide data sharing and negotiation for

manufacturing capacity, both to improve transparency and

avoid the bullwhip effect we saw with the chip shortage

Integrated planning teams to jointly assess the market

situation and develop aligned strategies

- Teaming up to appeal for government subsidies to locate

manufacturing in home countries or diversify production

capacity

The current chip shortage will pass eventually. The companies that

act decisively now to build supply chain resilience will be best

positioned to weather the next storm, wherever it comes from.

More from the report
Customer

Experience

Welcome to the New Tech Shifting Semiconductor : r r =)
Economy > Equilibrium 4 | +) 7 i | 7 9 i[t)

Document title: Two Lessons the Chip Shortage Taught Us about Supply Chains | Bain &amp; Company
Capture URL: https://www.bain.com/insights/two-lessons-from-the-chip-shortage-supply-chains-tech-report-2021/
Capture timestamp (UTC): Fri, 07 Nov 2025 18:17:53 GMT Page 6 of 8

Petitioner Micron Ex-1087, 0006

https://www.bain.com/insights/two-lessons-from-the-chip-shortage-supply-chains-tech-report-2021/
https://www.bain.com/insights/two-lessons-from-the-chip-shortage-supply-chains-tech-report-2021/


OFFICES ¥ ALUMNI MEDIA CENTER SUBSCRIBE CONTACT ® GLOBAL| ENGLISH ¥ [7 SAVEDITEMS ¥

— _ BAIN & COMPANY 4 Industries v Consulting Services v Digital Insights ¥ About ¥ Careers [A]

REPORT Two Lessons the Chip Shortage Taught Us about Supply Chains < B ror A

Welcome to the New Tech Shifting Semiconductor C 9

Economy > Equilibrium > | 6 7 g TH 7 7 10
REGULAR UNLEADED

Tech-tonic Equity Shifts > Leading Al’s Next Era > - fy 3 95 7 8 Gg? i

PLUS UNLEADED

The Case for Big Tech M&A > US, China, and the Decoupling >

Push Accelerating

Tech Venture Capital Surges > Performance Despite

The Tech Talent War Expands > Inflation

SaaS Spurs Software > Turbulent times

Superperformance Scaling DevOps > shouldn't stop

companies from

Bringing Order to the Hybrid Cloud > The Go-to-Market Orchestra > P soe ng fu mos
ana business resillency.

Winning Europe's Cloud Market > Chip Shortage Lessons > Read More >

Read our 2071 DOWNLOAD THE PDF

Technology Report
EXPLORE THE REPORT

TAGS

Customer Experience IT Services Semiconductors Software

Supply Chain Technology

How We've Helped Clients

Helping FyMidsize Performance Improvement Sales and Marketing

ERP Player Compete Aggressively growing Sales blueprint puts

against the Giants an IT service provider IT Services Co.'s

with a high- growth back on track

performance culture

=

Document title: Two Lessons the Chip Shortage Taught Us about Supply Chains | Bain &amp; Company
Capture URL: https://www.bain.com/insights/two-lessons-from-the-chip-shortage-supply-chains-tech-report-2021/
Capture timestamp (UTC): Fri, 07 Nov 2025 18:17:53 GMT Page 7 of 8

Petitioner Micron Ex-1087, 0007

https://www.bain.com/insights/two-lessons-from-the-chip-shortage-supply-chains-tech-report-2021/
https://www.bain.com/insights/two-lessons-from-the-chip-shortage-supply-chains-tech-report-2021/


OFFICES ¥ ALUMNI MEDIA CENTER SUBSCRIBE CONTACT GLOBAL| ENGLISH ¥ SAVED ITEMS ¥

Industries Consulting Services Digital Insights About Careers

Two Lessons the Chip Shortage Taught Us about Supply Chains 0
D

Read to talk? We work with ambitious leaders who want to define the future,

y ° not hide from it. Together, we achieve extraordinary outcomes.

| want to talk to your experts in:

IT Services

; ; ; ; Your email address |siesomee
Stay ahead in a rapidly changing world. Subscribe to Bain

Insights, our monthly look at the critical issues facing global T MECICHCR UCR remo ment Reick

elUIS aos its terms.

BAIN & COMPANY ()

Contactus Sustainability Accessibility Termsofuse Privacy Modern SlaveryActStatement Cookie Policy Sitemap LogIn OG}

Document title: Two Lessons the Chip Shortage Taught Us about Supply Chains | Bain &amp; Company
Capture URL: https://www.bain.com/insights/two-lessons-from-the-chip-shortage-supply-chains-tech-report-2021/
Capture timestamp (UTC): Fri, 07 Nov 2025 18:17:53 GMT Page 8 of 8

Petitioner Micron Ex-1087, 0008

https://www.bain.com/insights/two-lessons-from-the-chip-shortage-supply-chains-tech-report-2021/
https://www.bain.com/insights/two-lessons-from-the-chip-shortage-supply-chains-tech-report-2021/



