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Material shortages disrupt
automotive supply chains

How OEMs are mitigating Covid-19

and bullwhip effects




Introduction Slide 03 Part 4: Rubber Diverted Slid 28

« Covid uncertainty wreaks supply chain havoc * Rubber prices soar

* Bullwhip effect on supply chain logistics « Story behind rubber price hike
* Covid-19 forces OEMs to build supply resilience
« Materials prices hit the roof

Part 5: Container Crisis Slide 31
Part 1: Chip shortage Slide 08 . Container rates soar
N - Chip shortage drives up prices * Industry reactions
<+ « European overdependence on Asia
(- . OEMS push prioritised, profitable produ_ctlon Part 6: OEMs mitigate disruption e cE
¢b) « Estimating impact to European production
S * OEMs push value over volume
: - : : « 2021 Q1 European exports rise by value
Part 2: Metals price rise Slide 17
5 e e
* Metals indicators soar . Estimating delayed production
U * Iron ore up, steel up « Value-based production will benefit logistics

« Steel price hike affects automotive industry
* EU steel import restrictions to harm industry

Part 3: Upholstery Bottlenecks Slide 23

« Hides, skins, leather Soar
» Leather hike hits industry
« Seat foam prices soars




How uncertainty affects logistics

Incorrect forecasts, unknown projections cause havoc for logistics providers
« BULLWHIP EFFECT: Incorrect demand forecasts cause supply chain inefficiencies
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Impacts of uncertainty on FVL

Misguided Capacity
Allocation

Ineffective Transport
Management

Skewed Planned
Projections

Incorrect:&Uncertain prOJectlons Iead to
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Covid-19 forces OEMSs to shift strategy

« OEMs strengthen Supply Chain Visibility

Add ‘Plus One’

Identify Weakest |dentify Geographic :
Supplier

Link Concentration

A

 OEMSs enhance use of Digital & Autonomous systems
« Reimagine strategic architecture of supply chain
« OEMs push for digital systems to enhance agility and efficiency

 OEMs prioritise SKU Rationalisation
« Optimise profitable production using Stock Keeping Unit (SKU) Rationalisation
« Pause or stop output of low profit models, prioritise higher margin models
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Materials prices, container rates soar

* Iron Ore prices up 101.1% yly, Steel prices rise 41.37% yly
* Leather, hides up 30.53% yly

* Tyres & Rubber index up 104.2% yly
e Chip prices up 25% yly

« Container rates soar 300% y/y
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Industry Reactions

Volkswagen Group
“The supply chain of many industries is interrupted.
Price increases will be considered.”
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Chip Shortage Continues

Semiconductor prices surge, OEMSs prioritise production
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Chip Shortage Drives up Prices

Bloomberg

TSMC Lifts Targets After Warning Chip

Crunch May Hit 2022
——

TSMC reportEdly raising consumer SEMICONDUCTORS

electronics wafer prices by 25% TSMC cancels chip price cuts and
. promises $S100bn investment surge

dto
TSMC rumores - artphon

\ead to increase prices as it ramps up investment to deal with a "structural and fundamental increase” in

chip demand.
Chipmakers hike prices as global "o

semiconductor shortage continues

@Bﬁ%‘[ﬁ&ﬂﬁm\ﬁ Chipmakers are upping prices at a time \.:vhen demand is at an all-time high. Em’iCCG
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Rising new and used car prices
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Gebrauchtwagen werden durch

s Corona teurer e
As new car inventory dries up, here are ]iié‘f{?{;idfs T ) \\-“) S\'\Qﬂ.a% P
the ones that are almost impossible to | — "\Q&S \“C [\
ge One popular Toyota is down to just 9 days'supply . \\‘\%\\3‘ C.a“ “ /{A/4’
cnoice: e
ds: eSS —
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'We've never seen anything like this':
Computer chip shortage continues to impact

Kaufer weichen auf Gebrauchtwagen aus

car dealershlps Um 90 Prozent! Autopreise steigen viel
'schneller als Einkommen

Chip shortage explained: Low inventory, skyrocketmg used T
car prices and no end in sight

AUTOMOTIvR .~ Die Deutschen zahlen fir ihr neues Auto so viel wie
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Automotive suppliers highlight strategic role in EU semiconductor policy:
shortages may be felt well into 2022

Crisis to Extend to 2022

<€ CLEPA

Autos & Transportation

warns manufacturer

Volkswagen warns of worsening Global Times

output hit from chip shortaqge -

FT

i 'REUTERS'| {0 ast till 2022

AUTO « SEMICONDUCTOR

Mercedes braces for hig (2 shortfall as
global chip crisis roils the luxury car | S

FORTUNE Stellantis scraps digital

market

uropean Association of Automotive Suppliers

Chip shortage to last until at least mid-2022,

myFT

Auto chip supply crunch worsens, probably

Vehicle sector to face tougher supply in Q3, experts warn

Chip shortage expected to cost auto

industry $110 billion in revenue in

cNEC

Ford details new production

cuts due to global chip shortage |

' Stellantis says carmakers’ chip shortage wil
FINANCIAL TIMES |plusses
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worsen

speedometers for Peugeot car

in chips shortage : . :ReuTers’
Auto Industry Production
l Wilts Under Pressure From

Chip Shortages, But There Are



European overdependence on Asia

Automotive responsible for 37% of demand for
semiconductors in Europe (globally 10%)

Europe sources 60-70% of chips from Taiwan
and China

Electronics and semiconductors now account
for 35% of car cost, and will rise to 50% for
electric and autonomous technologies
(CLEPA)

Production of 500,000-700,000 units disrupted
In Europe in first half of 2021
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OEMSs push prioritised, profitable production
Mercedes-Benz Strategy

We will focus on profitable growth

Profit Price Portfolio
Rethink volume ambitions - Reorientate pricing Reshape future product
profitability first and channel mix

PRE ] (ol [ Pl

H » o5 ——

Profit

Rethink volume ambitions: profitability first
Price

Reorientate pricing and channel mix
Portfolio

Reshape future product portfolio to optimise
returns

AUTOMOTIVE
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portfolio to optimize returns
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Rethink volume ambitions: Profitability first

Reinforce our contribution margins
with current portfolio -
shifting upwards over time

Ensure volume targets focus on the
most profitable models and regions

Mercedes-Benz will take actions to improve and
recalibrate its market strategy. These will focus
on optimising the balance between volume,
price and channel mix to ensure improved

contribution margins from the current and

future portfolio.

October 2020, Mercedes-Benz Strategy Update
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Impact to European Vehicle Production 2021

100%
Prioritised Production
80%
—
60%
40%
I
- .
0% ]
Q3 Q4
B Red-Major Disruption Orange-Disruption

B Green-Production as Normal New Normal-Prioritised Production

By year end, European production has shifted mainly to
orioritised profitable production
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What is deferred production?

Planned Production — Prioritised Production = Deferred Production

Deferred, delayed, deprioritised production
e Current ‘lost production’

e Postponed till ‘later’
* Subsequent quarters/2022
* When ‘normal’ returns
* Some may not be recovered

De-prioritised production likely to be deferred to 2022

(pamins . il €CG
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Estimating ‘lost production’

 |[HS Markit

« 2021: 84.6m units annual global LV
production forecast
o H1 2021 -628K, recovery H2 * Lost production is delayed, deprioritised
« European Production will see reduction
compared to pre-Covid plans

« European production has re-focused on
higher value products

« Some ‘delayed’ production may be
recovered in 2022 — some may be ‘lost’

e LMC Automotive

« 2021: 85.3m units annual global LV
production forecast

o H1 2021 -653K (Europe)

o H2 2021 +100K (Europe to grow
4%)

o Europe production to hit 19.3m in
2021, up 16% Y/Y

Can OEMs recapture

« volume in 2022?
AUTOMOTIVE EL
@mﬁuﬁmﬁm . . ME€ECG
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Metals Industry

Price Hikes Across Metals Indicators
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Major Industrial Metals Indicators

= Metals & Minerals Price Index % Change May 21 70.73%

* Prices Soar as Demand Outstrips Supply
« Metals & Minerals Price Index up 70.73% with Price hitting $125.79 per metric tonne (mt)

75.00%

50.00%

25.00%

0.00%
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*1 ™\ AUTOMOTIVE
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Iron Ore up, Steel up
Steel

o US Industrial Production: Construction Steel % Change
US Industrial Production: Raw Steel % Change

Up 101.1%, hits $207.72 per mt Raw Steel Up 41.37%, hits $94.98 per mt
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36.00%
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Source: World Bank, Y Charts
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Steel Price Soars, Affects Automotive Industry

* 900kg of steel used per vehicle
» 40% used in body structure, panels,

doors, boot

» 23% used in drivetrain, including cast

iron for engine block

* 12% used in suspension

 Remainder used in wheels, tyres, fuel
tank, steering and braking systems

Iron Ore

Blast

Furnace

e + Carbon
up to
1.5%

Steel

Steel price soars

20

m Ni Steel Corp Total Refu Jun 321 92.71%
= Tokai Carbon Co Ltd Total Return Jun 321 92.52% 16| i 3o G D Ty & 0y (L
W Sumitomo Metal Mining Co Lid Total Retu Jun 321 55 58%
m JFE Holdings Inc Total Return Jun 321 89.06% 120.0%
®m S&P 500 Total Retur Jun 321 36.44%
A
B — -
Ad\_/\«,-f\ T J o
F" " = 40.00%
- 7 0.00%
\ J
Jul 20 Oct 20 Jan 21 Apr 21
Steel producers stock see surging prices
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Suppliers Raise Steel Prices...

* Hyundai Steel

« Annual production 5.5m tonnes of
automotive steel sheets

« 90% of auto sheet output to Hyundai
Motor and Kia

* Posco Steel, Hyundai Steel & Others

* RAISE steel prices by $44.93 per ton
(May 2021)
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Steel Import Restrictions in Europe...extended

« 2018 EU introduced ‘tariff-rate quota’ with Steel-import restrictions could have

25% duty manufacturing conseguences Autovista
- Quota system to be EXTENDED for 3 =
years Steel: EU final measures to restrict
» UK extends tariffs on most steel for at imports will harm auto industry
least 1 year

 Steel shortages have led to €1,300 per
tonne for automotive grade steel

* Only 10% of automotive steel imported

 BUT lockdowns in 2020 led to
reduced production

« Pandemic caused global reduction in
production

« Europe imports increase to offset
local shortage
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Upholstery Industry

Price Hikes Across Materials
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Hides, skins, leather materials soar

® US Producer Price Index: Hides, Skins, Leather, and Related Apr 21 30.53%
Products % Change

Up 30.53%, hits $189.40 per mt

36.00%

24.00%

/ 0.00%

JUL 20 SEP 20 NOW "Z0 JAN 21 MAR 21

@ﬁﬂ%ﬂﬁﬂgﬁ Source: US Bureau of Statistics yfff ECG
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Seat foam price soars....

Polar storm paralyses US Gulf Coast |
petrochemical sector W

T“fhe raw materials cut-off compelled chemical
producers and foam suppliers to invoke force majeure,
which allows companies to temporarily suspend
contractual obligations due to unforeseeable_ .
circumstances, in this case the weather. YOURSOURCE

LIFESTYLE // HOME DESIGN

A foam shortage has led to a furniture backlog.

You can blame it on the Texas freeze.
(i e e » MECG
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The Story Behind Foam Price Hike...

Foam production relies on
propylene oxide (PO) and
toluene diisocyanate (TDI)

@ a1 2021

e Orders pick up
e Winter Freeze

Propylene is obtained during
the refining of gasoline

(Texas)
) e Chemical Plants
2020 shut 4
e Production ® Production of
shutdowns propylene
e Covid-19 oxide (PO) and
protocols in  toluene
place diisocyanate
e OEMs and (TDI) affected.
suppliers cut
AUTOMOTIVE orders &
Gmbgtrgﬁﬂi?li production

27

Foam price hikes

‘ Q2 2021

PO produced by 3
companies in North
America, TDI produced
by 2 companies

e Plants are located in
Texas with 1 in
Louisiana

e Demand outstrips
supply

¢ Production limited
due to 2020 + Q1

US accounts for
25% of global PO

production
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Rubber Industry

Price Hikes Across Rubber

JF10\ AUTOMOTIVE il €CG
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Rubber prices soar

S&P 1500 Tires & Rubber (Sub-Industry) Level % Change Aut
.com
Tire & Rubber Up 104.2%, hits $85.7

From The Economic Times

Asian rubber prices soar on
supply woes, COVID glove
shortage and China tyre demand

Qutput across Southeast Asia - which accounts for more than two-thirds of
natural rubber supplies - has been hit by coronavirus-related labour

shortages as well as floods and unfavourable weather in Thailand and
Vietnam.

BIB[C

The wonder material we all need but is running out

FleetOwner
Natural rubber prices are rising
Jul'20 0ct'20 Jan'!l Apr'21
0152001, M ED Poweedty Y CHARTS Malaysian rubber glove group says demand to
@ AUTOMOTIVE | outstrip supply until 2023 ‘ L
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The Story Behind Rubber Price Hike...

= !

Extreme weather,
fungal leaf disease
‘White Root Disease’,
Labour shortage

* @
Demand for GLOVES Automotive Demand bounces

AUTOMOTIVE
FMULTIMAMEDIA
Global. Business. Intelligence.

SOSe back...
\ . BUT glove demand continues

. Supply diverted from Shortage of Natural Rubber,
COVId-19 tyre IndUStry PRICE SOARS
Lockdowns
O

Rubber Demand
forecast to DROP
4.3% in 2020

Lead time for rubber gloves now seven months , March 2021
i€CG
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Container Shipping Crisis

Soaring Container Prices Hit Suppliers

JF10\ AUTOMOTIVE il €CG
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Container Spot Freight Rates Soar 300%

Spot freight rates by major route
10 June: Drewry World Container Index (USD per 40f container)
Our assessment across eight major East-West trades:

7,000
Weekly Annual
000 Route 2T May-21 03-Jun-21 10-Jun-21 change (%) change (%)
Composite Index 56,257 36,464 56,727 4% A 209% A
5,000 Shanghai - Rotterdam 510,174 510,462 §10,522 1% A 524% A
o Rotterdam - Shanghai $1,546 31,629 51,715 5% A T0% A
2 400
@ Shanghai - Genoa $0,662 30,900 510,472 6% A 449% A
Shanghai - Los Angeles $h,742 35,052 56,313 6% A 199% A
3,000
Los Angeles - Shanghai 5744 &779 5808 4% A 61% &
2000 Shanghai - New York 57,147 &7,550 58,251 9% A 203% A
New York - Rotterdam 5946 5991 51,012 2% A 08% A
1,000 Rotterdam - New York 3,670 53,720 3,988 7% & B6%% A
Jep #'U -% r‘,{’ "-'t;. Ijl"'r_) ¢?ﬂ MJ’-I- "‘fn ’ﬁ“*, -}ﬂ "Jr','- "’,‘.ﬂ & B % 53, ) 5 '
. W, q | ' [ £ G Ve &, f
by, Yo M, M Gy M TRy, G e, A R B, TR
Uy Ty, e Wy, Wy, B B W, W w G,
Source: Drewry Supply Chain Advisors
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Covid-19 Shipping Shockwaves
f « Sudden soaring demand

Bloomberg | « Shortage of containers

Business

Out-of-Control Shipping Costs Fire Up
Prices From Coffee to Toys

' = ;;;;“X,.‘\ A « Ship delays due to Covid-19 lockdowns,

= — - Suez canal blockage, China ports...
hy are shipping containers so expensive right now? |

-
% -
- = = e <N
A - \ 5y
| % of o NS
a = s

Shipping during COVID-19: hy cntainer freight rates have
surged Unprecedented shortage

Contrary to expectations, demand for container shipping has grown during the pandemic, bouncing back quickly from an initial slowdown. |

 Saturated ports
‘ « Shortage of ship space

« Import Container delayed = Export
container delayed

S
o o’ﬁ?
BT
" ]

* Producer prices could rise 2% following
205% rise in shipping costs — HSBC

‘Coronavirus pandemic triggers shipping
_container crisis

(P i . i €CG
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Industry Reactions

lllll

“The challenges in the international transport and logistics market
remain critical.

Containers still regularly come to a standstill in ports because there
IS simply not enough shipping capacity available.

Demand currently significantly exceeds the supply here. In addition,
there is a massive shortage of available containers for loading raw
materials, as well as a significant delay in ship departures from the
ports of origin.”

g il €CG
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OEMs mitigate disruption

Prioritise ‘Value over Volume’ Production

EV production gains

AUTOMOTIVE
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OEMs prioritise profitable production

Stock Keeping Unit (SKU)
Rationalisation identifies products
based on profitability

Price

SKU rationalisation increases

optimisation of higher profitable
products in production

Increase
production of
higher ranked
SKU products

Yesterday

Deprioritise,
discontinue low
ranked SKU Value
products over

>

Volume Time
v
[ suens . €ECG
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OEMSs prioritise Production: A New Normal?
European Light Vehicle Production 2021

120%
* Q1 Impact of chip shortage hits European

production, 50% of plants face some
disruption

100%
80%

60% * Q2 OEMSs push production under reduced
working times, move to prioritise higher profit
models, introduce retrofitting components.

Prioritised production gains momentum

40%

20%

0% « Q3 prioritised model production takes over,

covering 70% of production, stabilising
supply chains

Q1 Q2 Q3 Q4
B New Normal-Prioritised Production

B Green-Production as Normal

Orange-Disruption * Q4 OEMs have mitigated shock by pushing
W Red-Major Disruption higher value models to offset reduction in
volume
AouoTE i €CG
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Estimating ‘de-prioritised’ production

Passenger Car Production Q1 * Q1 2021 Europe Production down 1.8%
yly but down 20.9% compared to 2019
(pre-Covid)

6000000

5000000

» De-prioritised Production in Jan-May
2021 estimated at:

e 1.7m units

4000000

3000000

» 20-25% of 2019 production volume
de-prioritised

By year end 2021, around 20% of pre-

Covid volume to be de-prioritised

2000000

1000000

Q12021 Q1 2020 Q1 2019
B GERMANY H SPAIN m CIS = RUSSIA
5 o
B CZECH REPUBLIC  mUNITED KINGDOM m SLOVAKIA B FRANCE O E M S CUt 20 A) p re COVI d
m TURKEY mITALY m ROMANIA ® HUNGARY volume
m POLAND m BELGIUM PORTUGAL B AUSTRIA ' . ey '/
de-prioritised
B SLOVENIA B FINLAND W SERBIA UKRAINE
Source: OICA
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Value over volume

Germany: Vehicle & Components Germany: Vehicle & Components
Export by VALUE (USD) Export by VOLUME

2500000 80
30,000,000 80

25,000,000

2000000
20,000,000
1500000
15,000,000
1000000
10,000,000
LS
Q1 2021 Export - Q1 2021 Export
0 500000 o,
5,000,000 » Value up 15.65% Volume up 3.25%
0 0
,-19 Q 0 0 ,»Q ,\,0 Q . ,»'» :-1,'\, :-\/'\r
(\ C \

v v v v % v
v ¥ g g Ty 4
@'b v.Q @'b\\ \Q(\ \0 VO% (_)Q/Q O(' eo QQ' \’b(\ <<Q\/° @'b

N Germany == \oM % Change H Germany B MoM % Change
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OEMs also prioritise EVs

« OEMSs prioritise EVs over ICEs * Renault ElectriCity
* Regulations push EVs « SOP 2025
 EVs are on average 20% more * 400,000 UPA
expensive « Renault to produce fewer, more
o Despite higher costs, regulations profitable cars under Luca de Meo
and consumer demand push OEMs . Stellantis
to prioritise

* Focusing on high-margin vehicles, as
lean inventories drive up prices

e SOP 2024 at Melfi Plant

« EVs do not always offer a higher profit
margin, but play strategic role in
meeting current regulations

- Consumer demand jumps for EVs o 4 EVS
o 400,000 UPA
INSIbEe=ws - Volkswagen Group

EVs Are Still 45% More Expensive To Make Than Combustion-Engined Cars I  EV line up prioritised

Stellantis to Produce Four Electric Vehicles at Italy's
@éﬂ%ﬁﬂgﬁ Melfi Plant From 2024 - UILM Union | GMECG
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Value-Over-Volume Benefits Supply Chain

* OEMSs prioritise high value production
models, cut low margin production

* Production volume lower but more
profitable and stable

« Reliable forecasting and production
stability to benefit supply chain and
vehicle logistics
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@ o ULTIMAMIEDIA " E/'",I CG
U

Global. Business. Intelligence.



For more detalls, contact:

Executive Director, ECG Automotive Analyst, Ultima Media,
Mike.Sturgeon@ecgassociation.eu Namrita.Chow@ultimamedia.com

Editor-in-Chief, Ultima Media, Automotive Analyst, Ultima Media,
ChrIStODher.LudWIq@u|tlmamedla.C0m Dan|e|Harrlson@u|t|mamed|acom

More research can be found at: ecgassociation.eu/ecg-business-intelligence
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