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BCG and NEMA are partnering together to provide actionable
insights for NEMA members to make their supply chains more

resilient

Context

NEMA members have been dealing
with multiple “perfect storms” in
their supply chains over the past few
years

As a result, NEMA is prioritizing
supply chain resiliency as one of its
three 2022/2023 campaigns

Campaign and BCG partnership
goals are to:
 |dentify potential future risks
that require policy/advocacy
focus
« Provide members with a
resiliency playbook they can
leverage independent of
policy outcomes

8-week sprint

Member companies will participate
in an e-survey (all members) and 1:1
focused interviews (for select
members) alongside input from
BCG's global experts to deliver:

Bill of Materials (BOM)
of the Future

BOM Risk Assessment &
Priorities

Supply Chain Capability
Assessment scorecard

Resiliency Playbook for
Immediate Action




What is Supply Chain Resilience?

Capacity to absorb stress, recover critical functionality, and thrive in altered circumstances

{) Absorb

supplier disruptions to

ensure business continuity
« Toyota stockpiled
Performance chips which cushioned
4 shortage impact

early 2021

COVID-19 | S&P dropped
34% in March '21

Suez canal | Obstruction
delayed ~9.6B worth of
goods daily

@ Recover % Thrive

Speedy y

commercial services needs than the competition

« Walmart proactively Optimize cost base to drive profitability
adjusts SC ahead of Capitalize on new commercial opportunities
disasters & is usually

first to open

Resilient Company

\ Resilience Non-resilient Company

Time

Source: BCG Henderson Institute Analysis




Structuring for resilience can be a source of competitive advantage; those
that act quickly amid disruption outperform others in their industry
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Tesla’s tech-like strategy overcomes crippling
auto chip shortage, brings in higher-than-
expected Q3 sales

+236%1 vs 32%7
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Western
Digital’

Micron and Western Digital Are Top Semi Picks
for 2022. Here’s Why.

By Sabrina Escobar Updated Jan. 13, 2022 1:16 pm ET/ Original Jan. 13, 2022 8:02 am ET

Textsize © @

The semiconductor sector will be a big
gainer in 2022 as demand grows and
supply-chain constraints ease, said
analysts at Mizuho Securities.

Chip stocks M

), ticker:

were some
of analyst Vijay Rakesh's top picks for
icro Devices (

AAMD ) receiving an honorable mention and a price target increase.

+959p2 vs 6%7
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ﬁ;;‘s;s;f Autos & Transportation
La’st Updated 3 months
Volkswagen focuses on

regions to reduce supply
chain vulnerability

Reuters

Mercedes-Benz (MBGn.DE) Chief Technology Officer Markus
Schaefer said last week that the German carmaker was also

tightening its supply chains in light of global bottlenecks.

+66%3 vs 32%7

.

BUSINESS | EARNINGS
Procter & Gamble Uses Its Size to Lessen Impact of
Supply-Chain Mess

P&G, lkea and Albertsons are among the large companies tapping alternative sources of inventory
to keep shelves stocked

P&G executives said the company’s scale, ability to spend on supply-
chain fixes and its flexible operations are enabling it to keep products
in stock even as consumers increasingly encounter sparse shelves at
stores.

P&G said it also has started enlisting backup suppliers, changing
shipping routes to get around bottlenecks, reformulating products
and, in some cases, limiting how much any one retailer can buy at a
time to avoid stockpiling.

+19%4 vs -12%7

J

Costco has chartered 7
ships for the next 3 years
to increase supply chain
flexibili

Over the next three years, Costco Wholesale Corp. COST, -1.27% will charter
seven ships, up from three previously, in order to increase its supply chain
flexibility. The company has also leased containers for use on these ships, which
will transport goods between Asia, the U.S. and Canada. "With these additions
about a quarter of our annual trans-Pacific container and shipment needs are
being accommodated this way, which gives us additional supply chain
flexibility.” said Chief Executive Richard Galanti on the company’s most recent
earnings call. “Despite all the supply chain issues, we're stayingin stock and
continue to work to mitigate cost and price increases as best we can” Costco

+17%° vs -39%7

J
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Supply chain woes, input costs push Medtech
companies to start making in India
L A o a
However, concerns about volume growth and a stable pricing policy are
causing certain companies to be in 2 wait and watch mode. Three large global

S I E M E N S medtech companies - Germany-based Siemens Healthcare, GE Healthcare of
the US and Japan-headquartered Nipro - which already have operations in

India, have taken the government's production-linked incentive (PLI) scherme
toset up manufacturing units in India,

The incentives being provided to manufacturers under the PLI scheme will
elp in managing the cost of production, which currently is on the higher side
s compared to other competing economies,” said Vivek Kanade, managing
Mirector of Siemens Healthcare (Indial.

+394% vs -37%7

% change in Operating Profit as a % of Revenue Change Q1 2022 vs Q1 2021 (Source: BCG); See appendix for detailed calculations; Sources: 1. Insider Intelligence;
2. Barron's; 3: Reuters; 4: Wall Street Journal; 5: Market Watch; 6: Economic Times, India; 7. Average of relevant industry: automotive, tech, CPG, retail (BCG).
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Summary findings

Annual BOM Inputs with
o cost growth uncertainty Strategies for
8'1 O /0 projected 8 make up ~25% NEMA members
through 2030 of BOM cost

Driven by the intersection of...

Multi-sourcing
Global trends . Strategic buffer stocks

' § Cost growth for each of 8 inputs . Redesign and substitution
= » and BOM overall

"Smart" pricing

? Uncertainty index



BOM is expected to grow at 8-10% in the next 7 years

Uncertainty around 8 key inputs pushes 2030 "high" scenario to 10% CAGR

"High" scenario illustrated
Spend in $B

— Legend

Other
I Petroleum & coal prod
I Nonmetallic mineral prod
I Machinery
Il Chemicals & plastics
Il Computer & electronic prod
I Electrical equip.

Fabricated metal products

I Primary metals

pTTTTTmTT s
! | "High" scenario’
1 1

2023 Estimated Key inputs
Spend

Other inputs 2030 Forecast

Minimal disruption to any input has potential to hold up significant revenue

1. High scenario modeled using uncertainty index to shift up commodity prices and adjusted product category CAGRs to offset COVID effects

Source: U.S. Bureau of Economic Analysis (BEA) input/output (I/0) tables; Census 2016 Annual Survey of Manufactures; NEMA data on product mix by segment; Third party

product category outlook reports; BCG analysis

Overall BOM Summary

BOM growth to outpace
historic, pre-COVID revenue
and COGS trends...

Avg, revenue CAGR 0L2
(2012-2019) 2.4%

Avg. COGS CAGR .
(2012-2019) 2.0%

For a representative set of 21 publicly-
listed NEMA members

CAGR = compound annual
growth rate

2. Calculated as average of individual CAGRs. Triangulated with
collective revenue (1.5%) and COGS average (1.4%) and
weighted average (1.0% and 0.4%).

Source: BCG Value Science; Companies used: ABB, Acuity
Brands, Atkore, Bayer, Biogen Inc., Cardinal Health, Daktronics,
Eaton, Emerson, Encore Wire, Honeywell, Hubbell, Legrand,
Nidec Corporation, Novartis, Philips, Qualcomm, Rockwell
Automation, Schneider Electric, Siemens, Toshiba



Overall BOM Summary

8 key inputs are expected to drive uncertainty around ~25% of the overall
NEMA BOM

% of overall Projected
BOM composition Key inputs Highlighted because... BOM CAGR

Share of 2023 BOM spend in % Ra”ngeslfor "Bas_e" to

High" scenarios

A . Supply concentration in specialty resins, climate

6% ) ~ )0 - 0
I i) Resins regulation targeting certain plastics 2% 9-12%

. Demand-supply gap, geopolitical exposure of — 90 0
I Semiconductors supply from Taiwan, ramp up of domestic supply 2% 11-12%

Potential supply-demand gap driven by _ 110 0
Copper electrification, long lead time for new projects 11% >-7%

. Availability of primary & recycled aluminum to — 90 0
Aluminum meet specialized demand 2% 9-10%

¥ Regulation & speed of clean tech adoption 11041 0
e Steel requiring specialized (electrical) and/or green steel 11% 8-11%

- . Concentration of battery-grade nickel extraction 0L2 0
1) Nickel in Russia, tech risk in extraction from other ores <1% 15-18%

o Large supply-demand gap, significant recent price 0L 0
Lithium volatility, risks surrounding new capacity <1% 15-21%

Concentration of expensive, environmentally 0L 0
Rare earth elements unfriendly processing activity in China <1% 8-13%

| d Il Primary metals I Electrical equip. Il Chemicals & plastics [l Nonmetallic mineral prod Other
L€g€l|’l Fabricated metal products [l Computer & electronic prod [l Machinery Il Petroleum & coal prod

1. Includes turned product (e.g., nuts, bolts, screws); 2. Assumes 1% of Nonferrous metal category given lack of granularity in NAICS code designations
Source: U.S. Bureau of Economic Analysis (BEA) input/output (I/0) tables; Census 2016 Annual Survey of Manufactures; NEMA data on product mix by segment; BCG Analysis 10



Global Trends
Digitization

* Increase in semiconductor content in NEMA member
products driven by...
» Automation: electronic control in
manufacturing and products
» loT & Connectivity: expansion of
telecommunication-based digital monitoring

Climate & Sustainability

US clean energy goals driven by
Paris Agreement (carbon-free in 2035
and net-zero in 2050)

Climate regulation restricting GHGs
(e.g., SF6)

Carbon tax impacting input
processing costs

Material recyclability has potential
to drive supply, pending mechanisms
in place

Electrification

Increasing demand for...

» EVs (50% by 2030), charging, storage

» Electric appliances (e.g., heat pumps)
» Renewables (solar panels, transmission

ﬂ

>,
Q

Global
trends

. . . / distribution infrastruct
Government Policy Impactlng electrlcal Dr'i\/'in]gsu_r] JHOT IITASHHETE
' * Increased demand in key materials
man Ufa Ctu Il ng » Potential shortages requiring

Inflation Reduction Act: Incentivized
investment in electrified transport and energy-
efficient manufacturing (e.g., critical mineral
agreements)

CHIPS act and protections: Advancing domestic
semiconductor production, protecting US metal
production (steel)

exploration of alternatives

Geopolitical

U.S.-China trade war, incl. tariffs impeding flows
) | ) ) » Ongoing conflicts (Russia-Ukraine) driving energy
Build America, Buy America: Domestic content shortages and shifting production, shipping lanes
requirements (incl. NEMA 5C advocacy) - Potential conflict (China-Taiwan tensions) could
Energy efficiency regulations: Energy Act of impact concentrated supply

2020, various DOE and CEC regulations - China's Belt and Road Initiative (BRI) expanding

presence in Europe, Africa, Oceania, Latin America
11
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Trade flows

Trade Flows

Most metals shifting flows away from China, with trade growing
more concentrated for three inputs and major supply shifts emerging for six

® Countries? importing into the US o0 Summary ——=e
% change 2023.vs. 2030 in import value3 for countries making up 75% of each input's supply
L 2 &
o Q& SRS 2 2 3\
b/b .(JO > Q ,§ > = Q 4’4’ .*Q’ & Q0 N
2 N L ¢ > N 2 . % > S Q N & S AD A2 )
. & S < < Q 2 8 & X D o & S N s N Concen Supply
Key input ¢ ¥ © v NSNS N O N N SN F ¥ o SR & | tration risk shifts®
2% 34% -8% 51% 0%  71% 116% 137% - - - - 59% - 21% - - - - 11 24%
Semi- 12% 34% -8% -88% 0% -32% 116% 137% -43% 25% 22% 152%  -32% - - - - - | 12514 32%
conductors
Copper -21% [-37% -65% 24% -77% -61% -14% -37% - - - - -18% - - - - -87% - 64 27%
-4% [-32% -57% -20% -23% -28% 42% - - - - - 1-46% -17% - 45% -8% - -l 1210 26%
-18%: -13% : -46% : -18% : -11% - -17% - - - - - -18% | -36% - - -66% 21% - 8->7 17%
@ Nickel 12% - - - 0% - - - - - - - 59% - 21% - 26% | -34% - - 68 20%
Lithium - - 8% - - - - - - - - - - - - - - - 34%| 1 (Chile) 30%
@ Rare earth IppwA - 8% - - - - - - - - - - - 21% - - - -| 1 (China) 9%
elements*
Total value' 398 151 207 113 77 59 51 30 29 23 11 06 114 16 14 14 14 06 3.7 0.2

1.Total value (in billions) of input trade flows into US in 2023. 2. These trends do not include trade flows from Taiwan or impacts from new production capacity that

is not yet in service. 3. Import values quantified for direct trade flows, not country of origin 4. Number of countries that account for top 80% of imports for each

input 5. Collective magnitude of trade flow shifts calculated as weighted average of absolute % changes from 2023 to 2030 | Source: BCG Global Trade Model (with

inputs from IHS, Oxford Economics, World Bank), BCG Analysis

Change in trade flows
Decrease of <-30%

Increase of >30%

12



Trade Flows

Trade flows | Today's major import countries vary across materials, with
Canada, Mexico and China making up 50%+ of imports of key 8 inputs

® Countries? importing into the US o0 Summary ——=e
Import value in 2023 for countries making up 75% of each input's supply
% e &
(S & & & >
PO > o L S A Q K Q & & ST Concen-
© N L &P NI % B & & N ST A @ -~ " Suppl
. N ¥ Q< < > N X S & N N . & g N pply
Keyinput & & & ¢ & & & @ ¢ & & & Q  F ¥ & & & & |rotar fraton  shifts?
15.7 82 120 5.0 2.5 1.2 1.9 1.9 - _ B, . 5.1 - 1.2 - - B, - -| 547 11 24%
a)) Semi- 1.7 18 28 23 32 32 09 08 30 23 11 06 36 - - - - . - -| 244 12514 32%
conductors
Copper 42 13 05 07 03 02 03 03 - - - - 0.8 - - . - - 0.2 - 87 654 27%
5.1 2.1 4.7 0.8 0.4 1.3 1.3 - - - - - 1.00 0.7 - 1.4 0.6 . - | 195 12510 26%
11.9 1.7 0.7 2.4 1.2 - 0.8 - - - - - 0.6: 1.0 - , 0.6 i} 3.5 -l 244 8->7 17%
@ Nickel 1.2 - - 0.1 - - - - - - - 03 - 02 . 02 06 - -l 26 658  20%
Lithium - - 0.0 - - - - - - - - - - - - - - - - 02 0.2 1(Chile) 30%
Rare earth : 0
@ elements* 0.0 - 40 - - - - - - - - - - - 00 B : . - - 4.0 1(China) 9%

Total value! 398 151 207 113 7.7 59 5.1 3.0 29 23 11 06 114 16 14 14 14 0.6 3.7 0.2 1345

*Values for rare earth elements are in millions

1. Totals for countries shown (top 75% of imports) 2. These values do not include trade flows from Taiwan 3. Number of countries that account for top 80% of imports for each material 4. Collective

magnitude of trade flow shifts calculated as weighted average of absolute % changes from 2023 to 2030 13
Source: BCG Global Trade Model (with inputs from IHS, Oxford Economics, World Bank), BCG Analysis



Overall BOM Summary

8-10%

The size and composition of the BOM of the future is shaped by levers
impacting input volume and price

o—— Valuesused ——
Ranges for "Base" to "High" scenarios

Driver Description Key 8 inputs Other inputs

Baseline Model " : th 29

growth odels overall economic grow o
(1] !

1
Volume Product Incorporates growth forecasts for specific electrical 1 to 8%2 3 to 4% :
5 to 6% mix shifts product categories (beyond overall economic growth) 0 &% 0 4% :
1
|
1
BOM of the Accounts for shifts in the composition of inputs used L
Input . . . o o Deep dives
Future content shifts in the production of electrical products (based on trends -1 to 3% 0% to follow

such as digitization and supply deficits) .
8-10% !
(D) '
i 1
9 CorB?C%dlty Incorporates commodity price forecasts where available -2% to 9%?3 0% |
Price :
®

3 to 4% (F)

Inflation Accounts for economy wide-price inflation 3%

Likelihood of long-term accuracy

1. Volume share of BOM CAGR attributed to non-price related growth, taken as a weighted average of key 8 inputs and other inputs 2. Lowest CAGR reflects base volume in best market prediction

spend for slowest-growing input, highest CAGR reflects uncertainty index-adjusted CAGR for fastest-growing input 3. Lowest CAGR reflects base commodity price
forecast for slowest-growing input price (REE), highest CAGR reflects uncertainty index-adjusted CAGR for fastest-growing input price (see commodity price backup page . .
for detail) | Source: BCG Analysis High Medium Low | 14



Key 8 Summary

Summary | Influences on the key 8 inputs

& il K @

o——— Global trends oo Trade flows ——e e——Driver tree impacts———=e
$ 2023 - 2030
s & &S @ o e
xS o S N
o I q & & § & & Concentrationrisk!  Supply shifts? _ d Vol
change S g & &S S countries trade flow A index mix shift product
Semiconductors 2-2.2x QO © & O 12514 32% 3X 1 ™ ™~
5 Copper 1.4-1.7x (/] 6 4 27% 3x 1 J ™
Steel 17-2x @ ® O 87 179% 3x 1 — 1
) Nickel 2.6 -3.2x Qo O 68 20% 4x ) — ™
Lithium 2.6 -3.9x © O 1 (Chile) 30% 5x M — M
@ Rare earth elements 1.7 - 2.3x ® O 1 (China) 9% 4x ™~ e J
All other inputs 1.7 - 1.8x Not assessed 1Xx 1T — 1T
Labor Significant non-BOM pain point flagged by many NEMA members
1. Number of countries that account for top 80% of imports for each material 2. Sum of absolute percent change of import flows between 2023 and 2030, weighted by country's share of imports in 2023 15

Source: BCG Global Trade Model (with inputs from IHS, Oxford Economics, World Bank), BCG Analysis



® Product mix shifts | NEMA-relevant product categories expected to outpace

overall economic growth

NEMA revenue
$B, Census Bureau, 2016

Electrical product category
As defined by NAICS

Wiring device 12.3

Lighting fixture 11.3
Communication & energy wire & cable
Switchgear & switchboard apparatus

Motor & generator

Storage battery*

Irradiation apparatus*

All other misc. electrical equip. & component

Copper rolling, drawing, extruding & alloying*
Primary battery*

Electricity & signal testing instruments
Carbon & graphite product

Automatic environmental control

Electromedical & electrotherapeutic apparatus
Speed changer, industrial high-speed drive, & gear*
Other communications equip.

Clay product & refractory*

Aluminum product manuf. from purchased aluminum
Motor vehicle electrical & electronic equip.

Heating equip. (except warm air furnaces)*
Nonferrous metal rolling, drawing, extruding, alloying3

11%

7%
10%
"Base case" CAGR

"High case" CAGR

* Indicates multiple sources used to triangulate average expected market CAGR 1. Top applicable inputs passing 2% threshold for each
product category per BEA I/0 tables 2. Copper rolling, drawing, extruding, and alloying 3. Except copper and aluminum | Sources: The
Business Research Company, Data Bridge Market Research, IndustryArc, Freedonia, MI, TechNavio, AMR, Icon Market Research, GVR,
Mordor Intelligence, BIS, GRDS, BCG Analysis

Expected market CAGR

Sourced from growth forecasts

23%

Product mix shift

e—— Applicable inputs! ———e

2
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Volume per product

@ Input content shifts | Three of eight inputs expected to have material
content per product shifts

Semiconductors Copper Aluminum

Digitization (IoT) will increase the Lower average copper content Higher average aluminum content

avg. number of semiconductors per given partial substitution due to given aluminum emerges as
roduct supply deficits and high prices cheaper, lighter copper alternative

Y PPy gnp P g pPp

* Semiconductor content Sxpected to .« Aluminum best substitutes for copper in cases where space/diameter not constrained 5
increase (CAGRs of 9-16%) in NEMA- (e.g., overhead or underground transmission lines)
relevant applications (e.g., automation, |+ R&D + standards assumed to shift allowing substitution in more applications from 2027
transport, energy, and industrials) .+ Inline with expected supply deficits, substitution to ramp to 8% of copper volume by 2030

+ Difference in product category growth i+ Assumes copper-aluminum price differential holds :
rates and semiconductor growth rates ! !
attributed to input content shifts i E

TT Higher semiconductor content vs. history J' Lower copper content vs. history 1, Higher aluminum content vs. history

+300 bps of 11% semiconductor CAGR -100 bps of 5% copper CAGR +200 bps of 9% aluminum CAGR

Sources: Gartner Semiconductor Forecast ('18-'25), IHS, BCG analysis 17



® Commodity price | Price forecasts account for <1% of 8-10% overall BOM

growth

Commodity price

Commodity price

.—
CAGR
Key input Unicre]gt;inty 2022 price "Base" case® "High" case® Forecast source
Actual or normalized’
Resins 2X $1,182 / ton? 2.9% 5.3% Statista for historical price, forecast at inflation
3% $0.42 / unit3 4.0% 7.5% Wells Fargo, Credit Suisse, TSMC
3X $6,869 / t 3.9% 7.3% BCG Commodity Market Insights model
2X $2,938 / 2.3% 4.4% BCG Commodity Market Insights model
3% $656 / t! 2.3% 5.7% HSBC, BofA
4x $14,433 /! 3.5% 5.9% BCG Commodity Market Insights model
5x $7,218 /¢ 3.6% 9.0% BCG Commodity Market Insights Model
Rare earth elements 4x $97.7 / kg'#4 -2.4% 1.3% MCQ, Statista, BCG Analysis

1. Commodity baseline price normalized to account for COVID and inflation related disruptions in 2020-2022 2. Taking PVC as proxy 3. Average price per device 4. Taking neodymium as proxy 5. As forecasted 6.
Uncertainty index applied as a 0.1x factor on commodity price (e.g., a 2x score translates into a 20% upward adjustment of commodity prices)

18



Overall BOM Summary

Division (and your individual company) BOMs will grow at different rates with
varying degrees of exposure to key inputs

Building Transportation Industrial Products
Infrastructure Systems & Systems

| ! |
| ! |
| : I

. | |

[ | | !

| ! |
| ! |
| ! |
1

Utility Products &

Systems Lighting Systems Medical Imaging

Building Systems

Top 3 «  Steel
exposure + Copper
inputs e Lithium

- Steel
* Resins
« Copper

+ Steel + Steel + Steel «  Copper
« Semiconductors +  Aluminum «  Copper + Steel
«  Copper « Semiconductors « Semiconductors + Semiconductors

+ Copper
«  Aluminum
- Steel

Fastest growing division given
storage battery influence

|
G

Nearly %2 of BOM is tied to
high-uncertainty key inputs

s Grob)

Nearly %2 of BOM is tied to

high-uncertainty key inputs

_-J__—___
2023 2030 I 2023 2030 2023 2030 2023 2030 2023 2030 2023 2030 I 2023 2030
Spend in $B ! ’ !
b e e e D D - = | b e e e e D - - = |
I
! d Il Primary metals I Electrical equip. Il Chemicals & plastics [l Nonmetallic mineral prod Other
egEIl’l Fabricated metal products [l Computer & electronic prod [l Machinery I Petroleum & coal prod

Spend growth normalized to 2023 values

Source: U.S. Bureau of Economic Analysis (BEA) input/output (1/0) tables; Census 2016 Annual Survey of Manufactures; NEMA data on product mix by segment; BCG Analysis 19



Recommendations

for NEMA
members

To support
operational
resilience

To protect
bottom lines

Recommendations

Pursue multi-sourcing wherever possible to reduce
exposure to supply concentration and geopolitical risk

Create strategic buffer stocks to hedge against
systemic price and supply volatility

Double down on redesign and substitution to
reduce material use and reduce key input exposure

Develop "smart" pricing capabilities to preserve
margins in an environment of long-term elevated
systemic risk

20
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Thank you for attending today's webinar

Wednesday, May 10, 2023

Focus on Utilities - FERC,
Transformers and Transmission

s R L e e e
ﬁ 1:00 PM - 2:00 PM | ET

Register Today

Check out previous and upcoming webinars at

NEMA.org/PowerHour



https://www.nema.org/PowerHour
https://www.nema.org/PowerHour

