How Your Engineering Team Can
Help Solve the Chip Shortage

Companies are rethinking product design to
ease the current supply chain disruption, and
the ones sure to follow.

By Peter Hanbury, Bill Radzevych, and Benjamin Grant

BAIN & COMPANY (¥



Acknowledgments

The authors wish to thank Alex Smyth for his contributions to this article.

Copyright © 2022 Bain & Company, Inc. All rights reserved.



BAIN & COMPANY (O

How Your Engineering Team Can Help Solve the Chip Shortage

At a Glance

P Companies have tried to weather the global semiconductor shortage by stockpiling product
inventory, paying fees to expedite shipments, and improving their demand forecasting, along
with other tactics.

> But many have overlooked the critical role the engineering team can play in helping companies
manage through the shortage.

P Leading companies are redesigning products both to increase availability during the current
chip shortage and to be more resilient during future supply chain shocks.

Leadership teams are pulling out all the stops to blunt the damage of the global semiconductor chip
shortage on their businesses, including increasing order volumes, stockpiling product inventory,
and paying fees to expedite shipments. But many are overlooking a critical factor that can position
their company for a much smoother ride through this turbulent period: the engineering team.

The scope and magnitude of the current chip shortage is unprecedented. With chips now playing integral
roles in all kinds of products, the shortage has hampered nearly every industry, from automotive to
home goods, and industrial equipment to consumer technology products. Despite companies’ best

efforts to counter its effects, some manufacturers were forced to cut their annual production volume
by as much as 25%.

The problem, as many executives are painfully aware, is there are no quick fixes to the shortage
(see Figure 1). Although there’s now a light at the end of the tunnel, we expect the current shortage
to last at least through the second quarter of 2022, if not longer.

Furthermore, the reality is we’re going to see more of these kinds of global supply chain disruptions
in the future, and likely not only among semiconductors.

Most leadership teams are using a range of tactics to address the shortage’s immediate effects. They
stood up “war rooms” early in the shortage to map their response and revamp their supply chain
strategy. Many expanded their product stockpile to create a buffer against shortfalls. Companies have
also boosted the accuracy and length of demand forecasts, and some have used pricing to steer
customers toward their more widely available products.

These tactics have certainly made a difference, but at this point, they’re table stakes and don’t address
the root of the problem. Leading companies are going a step further. They’re turning to their engineering
team to quickly adjust the way the company designs its products, in order to more rapidly and effectively
mitigate supply chain shocks, with a focus on two key capabilities: resilience and availability.

Redesigning product design

The difficult lessons of the chip shortage have pushed more executives to prioritize resilience at the
core of their product design strategy. At the same time, they’re trying to strengthen their company’s
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Figure 1: Most solutions to the chip shortage have long lead times

Typical time required, in months

Redesign the part and switch suppliers

cppiers NN/, 18-24 months

sil Move to a different factory
ilicon
design NN/, 912

Increase factory utilization to maximum capacity

W/ -

Add capacity to a factory

Silicon
manufacuring RN/, 12-15

Build a new factory

777777 s

Standard time to manufacture one chip

- 3 months

Sources: Bain analysis; industry interviews

ability to quickly adapt products to increase availability when a short-term supply shock hits and
they’re actively (or imminently) losing sales.

When successful, the company quickly returns a nearly identical product to market. Even a single,
simple adjustment could make a difference. During the recent chip shortage, automaker Stellantis
swapped out digital speedometers for analog ones in one of its Peugeot models, allowing the company
to sidestep a significant production hurdle.

Leading companies also constantly refine their products to increase resilience. But if a company hasn’t
made this a central piece of its engineering approach to date, a deeper, fundamental product redesign
might make sense. The key considerations: Does the engineering team have the mandate and skills
to rethink product architecture to decrease reliance on at-risk components that are custom-made or
depend on a small number of suppliers? Is the company willing to sacrifice any features that depend
on the vulnerable components? Is the company confident it has ample time to procure needed
components for as long as the redesign will take?

Companies with more resilient product portfolios can weather future supply shocks more effectively
than the competition, which allows them to minimize their exposure to the disruption and makes it
easier to quickly respond and adjust their products, if needed. Indeed, at its most successful, the
design for resilience effort may go completely unnoticed by the outside world because component
shortages seem not to affect the company’s product or business.
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Designing for resilience

Each engineering capability requires a different set of levers for success. Designing for resilience involves
a consistent approach across the entire organization to prioritize product flexibility and reduce reliance
on any one part or supplier. In our work with clients, we’ve found that several specific attributes tend
to improve a resilience strategy’s odds of success.

First, the leading companies decouple software from hardware. In a chip shortage, for example, the
fewer “hooks” the product has into silicon, the better. When it’s not possible to control the hardware,
leading firms make the hardware less critical to the product and increase reliance on software by
adding a flexible middleware layer on top of the firmware.

Second, design modularity can pay huge dividends. Leading companies use standard approaches and
flexible product architecture wherever possible, including building in additional time to test and
qualify multiple acceptable parts. They also limit the number of custom parts and rely on parts with
a proven history of performance and availability. For example, Acer, the Taiwanese hardware and
electronics company, said, in October, it intends to design a “different kind of product” that will give
it a wider selection of device component resources, as the company looks to counter the current
chip shortage and rising semiconductor prices.

Third, companies look for ways to insulate a product’s components. With fewer interdependencies
between teams and products, the work required to redesign a single part in the event of a shortage
becomes self-contained and less daunting.

Finally, reducing a product’s number of parts and reusing components wherever possible can make
the product less susceptible to supply chain hitches.

To enshrine these resilience principles into product design, here’s what leading companies are doing:

« Creating design guides for engineers. For example, a US-based industrial company has built design
guide compliance into its stage-gate process for product review. Throughout the product design
process, engineers have to confirm they’ve consulted and stuck to the relevant internal best practices.
If they haven’t, they’re expected to justify their alternative approach and get it approved. If they
identify a better solution, the design guide gets modified.

- Integrating standard, approved parts into their product design and computer-aided design (CAD)
toolkits. This can encourage reuse of parts across products.

« Setting key performance indicators (KPIs) and incentives aligned with desired outcomes, such as
the percentage of reused or custom parts in a product.

- Establishing strong links between the engineering, sales, and procurement teams to encourage
better communication and collaboration. A key goal is to ensure rigorous prioritization of
customer requests, especially in areas requiring customization.

«  Working directly with suppliers to design critical components and ensure their availability
and reliability.

The result should be a long-term roadmap and understanding of how to simplify product architecture
and move away from parts or components that could become supply chain bottlenecks.
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Designing for availability

Companies that are effective at designing products for resilience set themselves up well to respond
to supply chain shocks that require more urgent product adjustments. But designing for availability
requires a different set of capabilities.

The most successful companies start by deploying an Agile team, with the right skills to quickly and
effectively achieve the redesign, and give it a set of clear goals and incentives to deliver on the project.
This type of effort should be focused solely on ameliorating areas affected by the supply shortage and
doesn’t usually warrant a full-size product design team.

Similar to designing for resilience, close ties with the procurement, sales, and marketing teams can
make the Agile engineering team more effective. The procurement department can help engineers
identify and qualify available substitute parts. Sales and marketing can help the engineering team
understand what features can be removed or adjusted without damaging customer relationships.
Leading companies also send engineers and product managers to key suppliers to more closely
collaborate on the redesign, ensuring feasibility and speed of change.

Once ready to execute the redesign, the most effective teams rapidly modify software to accommodate
new parts, adjust the current product to free up resources for more important features, and use rapid
prototyping and testing to validate the new designs. Companies can give engineers more flexibility
by identifying elements of the organization’s standard product design protocols that can be relaxed
during design-for-availability projects.

How can companies strengthen their design-for-availability muscles? One useful tactic is to continue
using Agile teams in other strategic ways even after the supply shock has passed. For example, having
them continuously refine products to lower costs. That way, these teams continue adding value while
remaining ready to spring into action when the next disruption hits.

Tesla’s investments in designing products both for resilience and availability have paid off during
the current chip shortage, and the company’s experience demonstrates how the two engineering
capabilities can reinforce each other. The electric vehicle maker’s decision to use standard semi-
conductor hardware but to develop in-house the software running on those chips has given the
company more flexibility in the components to manufacture its vehicles. When it faced a shortage
of its typical microcontroller units (MCUs), the company’s Agile software development capabilities
and modular technology architecture helped it to rapidly develop and validate 19 new, alternative
MCUs, while simultaneously developing firmware for new chips made by new suppliers.

Executives increasingly recognize that being able to design for both availability and resilience can
help their companies handle short-term supply shocks and prepare for future ones. But the most
successful companies will become so effective at designing for resilience that they’ll rarely need to
design for availability; if they do, it’ll be a much faster, smoother process. The result will be companies
that are better equipped to handle any supply chain disruption that comes their way.
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