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The Russian invasion of Ukraine reveals weaknesses in global supply chains; companies are
forced to rethink their supply chain and footprint strategies to ensure resilience

Transformation
& Resilience

O Rethink Supply Chain and
Footprint

Is this the end of global low cost?

Co

© Commetity availability

* Can alternative sources be found?

* What implication will this have on the EV
transformation?

® Russian Produeti®h Market

@ Supplier Relocation What willkhappen with Russian market
demand and production?

Covid-19 RUSSO- How long will it take to relocate?

Chip Crisis ykrainian war

“Repair” (& “Rethink”
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such as wire harnesses; it is expected to be solved within weeks

Ukraine has become a key supplier
of automotive components such as
wire harnesses due to competitive
labour costs. Plant closures of
Ukrainian suppliers lead to material
shortages and production stops
at European OEMs in their to Just-
in-Sequence production. Those
supply chain disruptions are
expected to last only temporary
until production has been relocated
towards secure neighboring
countries.

Wire harnesses are labour-
intense products with low

machine complexity. Hence
production relocation will be
completed faster than other

automotive components.”
Dr. Reinhard Geissbauer, Partner PwC

© Suppliers started to relocate their production from Ukraine, mainly labour-intensive products

Not exhaustive
FIGURE 1
Components Supply | Automotive Supplier Market in Ukraine - Selection of major suppliers?

Number of major supplier?

1) List not exhaustive; Source: PwC Analysis, Reuters, Ukrainelnvest
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® In 2021, Russia produced around 9% of all vehicles in Europe, mostly for the domestic market;

it is expected that the volume exported to Russia can be absorbed by other EU markets

FIGURE 2

Vehicle Production | Production Volumes 2021 for Light Vehicles (in thousand units, Europe)

Germany
Spain
Russia
France
Turkey
Czech Republic
Slovakia
United Kingdom
Italy
Romania
Hungary
Poland
Portugal
Sweden
Uzbekistan
Belgium
Austria
Netherlands
Slovenia
Finland
Kazakhstan
Belarus
Serbia
Ukraine

Source: PwC Analysis, IHS Markit (Release: Feb-22)
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@B Top OEM Groups

Renault
Hyundai
Volkswagen
Toyota
Nissan
GAZ Group
Sollers
Great Wall
Mazda
Ford

Total
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Ukraine does not have a
significant role in market
demand, while Russia ranked
third in Europe's Automotive
markets with ca. 1.5m vehicles
produced in 2021 (market share:
ca. 9.2%). Russia has ca. 34
plants but largely produces for
the domestic market. The gap in
production volumes is expected
to be covered by other European
markets.

Currently, we are in a market
where the demand is still
available, but production and
especially the material
availability limits the sold

cars.”
Thomas Steinberger, Partner PwC
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©® Russia and Ukraine are supplying key commodities such as energy and raw materials; sanctions

and supply disruptions can endanger the speed of the EV transformation

Russia and Ukraine are
significantly involved in the
manufacturing and export of
essential commodities for the
automotive industry. Shortages of
raw materials and rising prices
lead to challenges for OEMs and
suppliers. Retaliatory measures of
Russia in response to European
sanctions could further limit the
availability. This could endanger
the speed of transformation and
exacerbate global chip production.

The upcoming shortages of
commodities can have a
notable impact on availability
for critical resources needed
for transformation and chip

production.”
Thomas Steinberger, Partner PwC

1) High voltage; 2) Usage dominant for electric vehicles production;
Source: PwC Analysis, Reuters, Bloomberg, Statista, Financial Times, Economic Times
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FIGURE 3
Commodity Supply | Key Commodities of Russia and Ukraine
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Y Russia’s Invasion of Ukraine (Feb 24, 2022) @ Price trend since Russia’s Invasion of Ukraine
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O Following the geopolitical tension, global manufacturing footprints and supply networks are
under pressure to increase their resilience in challenging market environments

Increasing market pressure and risks Consequences

Global Market-entry of
@ competition Market deregulation competitors yvlth
local footprint

Cheaper competitor
products

Decreasing

Product Increasing Smaller Increasing factor

Derivatisation product variants lot sizes costs revenues

(@ Production Shortened product Shortened Shortened

. : roduct delivery/cycle
Complexity life cycles de\?elopment tirrr1>lesy
Value chain
Outdated Missing market Increased market Unfavorable unit breakdowns
manufacturing access / unbalanced dependencies costs and
footprint Mfg. networks and supply risks service levels
- - - - - +
Increasing geopolitical and environmental risks (3) Cost
o Veh INCrease
P Factory shut Supply shortages . -
JQb (F.’Elotzjal oo downs, port and and work force Ir;?re:g(ljr;gszcl)jt
¥ andemic border closures constraints 9
Geopolitical Wars, trade Tariffs and Increasing unit ESG n_o n-
conflicts barriers and country / supplier costs and delivery com p| lance
= sanctions blacklists lead times .
and risks
Climat Natural disasters Risks from Increased costs
A h na € and environmental damages to assets for asset
change changes and infrastructure investments

Source: PwC Analysis
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Imperatives

1 Ensure Transparency in supply chain to
detect risks

2 Evaluate ESG risk profile on supply chain
and footprint (e.g. geopolitical risks)

3 Rethink strategy on footprint and supply
chain to enhance resilience

Rethink low cost vs. resilient cost

5 Reconfigure network with fail-safe and
early warning mechanisms

The geopolitical tension can have a significant
impact on the global low-cost sourcing.
Automotive companies should evaluate their
supply chain under geopolitical risks and
rethink their strategy towards total resilient

costs.”
Dr. Reinhard Geissbauer, Partner PwC

March 2022
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O Companies engaged in CIS* markets are facing an increasing ESG gap and non-compliance risk;
forcing them to adjust their supply chains and manufacturing footprints

Pillar Risk Category Key Material Issues Impact? ., Risk
Climate Change Carbon emissions Product-carbon footprint III )

. Raw material sourcing and processing @ o
RERIEICEIE (e.g. hazardous materials or non-environmental-friendly mining operations) DDD ’

Pollution and Waste Toxic emissions and waste

+—
c
o
S
c
o
S
>
o
L

Environmental Opportunities Renewable energy mix Opportunities in clean tech .ll

Human Capital Workforce Management Health & safety |:||:|_
Product Liability Product safety, quality and liability Privacy and data security - _D“D_i ___________________ ; __________
Stakeholder Opposition Controversial sourcing Community relations B |:| : ’
Social Opportunities Access to communication Access to finance 0 |:|: ’
é § Corporate Governance ST ggﬁtrrglanagement DD: ___________________ ’ __________
3 & Corporate Behaviour ke du(zleetc;?s?éaxri]mye?sf political III Y |

1) CIS = Commonwealth of independent states al Large ga
2) ESG performance gap between Western countries and CIS countries; Outlook indicated the regions/country’s future development u 9e gap

’ Increasing risk March 2022
Source: PwC Analysis, MSCI ol Medium gap
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O In a wider scheme the Automotive industry is facing more globally connected crises in shorter
cycles — hence companies need to continuously re-evaluate their footprint risk and resilience

I
FIGURE 4 FIGURE 5
Key fundamental shifts in the global arena Major disruptive events that affect business operations
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increased regionalisation as additional sources of demand oo oo onexnavsive

! |
: Political ’\/\/\ Financial sg Environmental / E ; Health g;%rr:?”rclt/ 1
| KEY disputes upheavals Climate hazards risks War :
! |

Source: PwC Analysis March 2022
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The current market situation requires immediate actions of OEMs and suppliers with short-
term focus on production stabilisation, whereas footprint and ESG are long-term challenges

Immediate stabilisation of production and value stream Long-term supply chain, footprint and ESG adjustments
2 Secure assets, workforce and operations from Ukraine @ Develop a country portfolio considering the new
""" Uand other CISY countries business environment and substantial risks for

investments and profitability

Develop alternative supply chains and implement

counter risk measures to ensure a stable supply of raw =ao| Rethink your supply chain and footprint strategy from

materials and components globally centralised low-cost manufacturing towards
regionally diversified best-cost production

Assess the current supply chain and footprint setup to

identify key risks and scenarios with direct threats to @ Adjust your manufacturing and supplier footprint

your production capabilities regionally and globally considering the new business
environment and risks

AN

~L./

2a4lDevelop relevant risk scenarios and contingency plans

22 lfor the identified sourcing and footprint risks @ Review entire supply chain and manufacturing network
~— under the ESG requirements and potential reputational
El Establish access to alternative Suppliers with delivery risks when Operating in h|gh_r|sk markets

o o capabilities and secured volumes and prices

1) CIS = Commonwealth of independent states March 2022
Source: PwC analysis
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