INNOVATING IN FUTURE MOBILITY

Integrated cost management and optimization for profitable e-mobility
programs




The global automotive sector is in turmoil: bad news for some but it creates huge
opportunities for those who can move fast and stay focused

Traditional OEMs and suppliers are under intense pressure, thanks to a seismic industry-wide transformation. It's creating enormous stress for
Global EV-markets offers : . . ) :
established players, now facing a continuous stream of fast-growing challengers from all over the world. Yet the evidence shows that many of those
transformations fail. And fast. But it’s also clear that many failures could easily be avoided, if the basics of product strategy, development and
industrialization were better understood. AND if comprehensive cost management was more rigorously deployed...

enormous potential
opportunities

Healthy potential margins are a key reason for getting involved in EV markets. Yet, many approaches lack in two critical areas:

Comprehensiveness: ALL success drivers, such as product, tooling, investment and CO,e costs, must be fully addressed in an integrated manner.

The I;]ey Ittci)w achieving Since they are all interconnected, there are inevitable penalties involved if there are any trade-offs.
ealthy margins
is to take a comprehensive Granularity: It's essential to carry out an in-depth analysis on all technologies, processes, assumptions etc. across the entire value chain - high-level
and granular approach benchmarks alone simply do not provide sufficient quality to operationalize decisions.

Only through the combined and detailed understanding of product, tooling, investment and CO.e costs, fully adjusted for the respective forecast
volumes, can healthy margins be delivered.

The following ‘food-for-thought’ observations detail some of the key insights we have acquired while supporting leading players across the
automotive industry over the last 25 years — from assisting OEMs to suppliers, established premium and volume players, sports and hypercar

] specialists, as well as new challengers and start-ups.
The focus of this

document is on the Our focus in this document is primarily on Product-Oriented Design as this generally determines the foundations for success.
product-oriented, design
dimension of successful
EV operations

('EV launch')

1
Product-oriented design E Process-oriented operationalization
Trade-offs and optimizations starting from the product 1 Industry 4.0 production and supply chain
but including all relevant aspects in terms of cost \ transformation and optimization, vertical start-up,
(product, tooling, capex, CO,e) as well as value-chain . footprint streamlining, accelerated training,
assumptions \ performance management system...

1

© EFESO 2



The pressure on automotive start-ups to deliver fundamental value has increased
significantly, resulting in massive devaluation and early market exits for many brands

‘ff Stock financial performance of major car, battery and mining companies 2019 - 2023
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Market launches of new models often go wrong because the fundamentals of product
strategy, development and industrialization are not understood — or badly managed

‘fj Selected EV models Root causes of failure Control
|
I, A lack of understanding of
el target markets ‘l
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We help our clients avoid expensive mistakes by employing ‘best-in-class’ approaches that
we have developed and rolled-out for leading, successful OEMs

Synchro milestones PDP* Confirmation Confirmation Binding cost
business plan business plan target
product line derivate
Initial Preparation
Strategy phase Concept phase Series development
phase phase
Kl strategic decsn. | | | | SOP
E Target costing >‘ : : : i
' - ' | | .
Cost aggregation ‘ : : I
| | 4 | Cost optimization O | i
i B Progress tracking >‘
l l l l l
Strategic decision & target costs, Cost aggregation, cross-functionally Commercially binding Target achievement,
binding requirements, cost targets for the respective derived cost for all components target costs for the sourcing transparent target & action tracking
assets and orientation for development departments ('Wish-list") departments via PDP
Target cost Details Cost aggregation Target costs Budget Action  Forecast
per asset

- Source: EFESO 2023
— PDP: Product development process; SOP: Start of production ©EFESO | 5



EXAMPLE
We help our clients avoid expensive mistakes by employing ‘best-in-class’ approaches

that we have developed and rolled-out for leading, successful OEMs

Hybrid platform o NEW E-Platform e NEW Start-up e Cost driver /
Module E-Vehicle Vehicle E-Vehicle influence

m Powertrain 37%

m Chassis 8%
m Thermal 4%
m Interior 5%

Integration, architecture, platform
Integration, architecture, platform
Neutral

Vehicle segment

E Body structure 15% Integration, architecture, platform
m Body closure 10% Neutral

WIS Exterior 9% Vehicle segment

m Infotainment 3% Neutral

m Electrical system 8% Neutral

I 100% 1 100% || 100% || I

Source: EFESO 2023
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This ensures healthy margins for EV programs as we combine our unique capabilities in
product-, tooling-, invest- and CO2e cost, fully adjusted to the anticipated volumes

Our unique capability in cost-, tooling-, invest- and CO.,e

A snapshot of our
current experience

@ &

K am
e

SKODA

SONO @ MOTORS

Source: EFESO 2023

Relative importance of optimization levers

A

High

Production
Volume

Low

v

Il Product B CO.e

Tooling & machinery invest

Our Promise

We deliver successful, profitable
large-scale programs based on:

= Comprehensiveness: i.e.,
analysis of all the optimization
levers relevant for production
volumes

—> integrated product-, tooling-,
invest- and CO,e analysis

Granularity: i.e., in-depth
analysis of all technologies,
processes, assumptions etc.
across the supply chain

—> the key to winning in complex
supplier negotiations

The above capabilities make us
second-to-none in our field.
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EXAMPLE

We help to bring transparency across all cost and success drivers, as our capability to

integrate product-, tooling-, invest- and CO,e costing is unique

K

Results summary of our analysis (typical example shown: an exterior part)

Typical best practice

Product €
cost

Tooling &
machinery €m
invest

CO.e
emission

Source: EFESO 2023

Product costs [€]

BPG Material* Manufac- Special Over- Profit Terms of
turing™* cost head payment
Tooling & machinery investment [€m]
j_- 777777777777 -
BPG Tooling / invest Welding/ Gripper/ Jigs
Tooling cost assembly gauges
CO,e emission [kg per part]
[ | — mm
Total Material Material  Material scrap  Process Process Over-
direct indirect direct indirect head

= Changes of materials

= Reduction of parts

= Reduction of density

= Optimized supply chain

15-20%

= ‘Best cost’ country sourcing
= Tool design improvements

= Volume-adjusted tool
concepts

= Changes of materials

= Variation in recirculates
= Optimized operations

= Changes in supply chain



Our approach is always customized to the specific client’s situation, and specifically focuses
on what they need to do, in order to succeed...

Y %) D) @O == sw@uwon , ¥, @ § mcmrms

>
Volume/
Customer Premium OEMSs Start-ups Super/Luxury/Hypercar
= Volume: low

= \/olume: low
= No of variants: low = No of variants: low

= VVolume: high
= No of variants: high

Cha"enge = Product: stable . Produc’F: hlghly dynamic - . Produc’F: stf:lble e
= Cost driver: product cost = Cost driver: product-, tooling- invest » Cost driver: product-, tooling- invest
P and CO, cost and CO, cost
« End-to-end cost management » End-to-end cost management » End-to-end cost management
Need g = Fast 80/20 results = Comprehensive analysis

= Highest flexibility

= New world: Tset & iCAT

V-

0 E2E target cost management

= Highest quality

= Old world: TcPCM & iCAT
= New world: Tset & iCAT

2 4

0 E2E target cost management

= Old world: TcPCM
TOOIS = New world: Tset

e E2E target cost management

0 Fast ‘best-practice’ injection e Cost-engineering as a service

Q Product-, tooling-, invest-, CO,

Typlcal e Ramp-up of in-house organization,
support process and tools

e Calculation support / training

= Strong in-house capability i
i e Simulation support / training

© EFESO 9



Last but not least, this is backed-up by EFESO’s benchmark data, adding cost-, technology-
and process knowledge to fully evaluate and optimize car programs

Results summary of our analysis

Product cost Tooling cost Invest cost CO,
>2,000 specific processes >620 specific benchmarks >1,500 unique datasets All product, tooling and invest
and products data

- Commercial optimization Value-stream optimization Technical optimization based J Integrated cost and PCF
Optlml- based on best-practice based on supply chain on in-depth technology optimization based on best-

zation calculation transparency expertise practice calculation

Established solutions and databases Unique solutions and databases such Highly innovative solutions such as Tset
Tools & such as TcPCM, SPHERA & Gabi, etc. as EFESO I-CAT (~600 CAPEX (Al-based software, automating cost
— t projects, ~500 datasets and ~8,800 pcs. § and CO, calculations)
Systems component cost data)

15-30% 7-35% 15-35% 25-35%

Manufacturing process Direct materials Tooling Invest cost

PCF = Product Carbon Footprint EFESO as market leader EFESO as market innovator
1) of respective cost type/category © EFESO 10



The key question for EV players is how to assure a healthy profit, based on a
best-in-class cost management approach

Analysis

Optimization

Implementation

Problem: Decreasing profitability

and CO, savings gap

iy

El T

33‘:&&@”
B re : ;@@ @ﬁ“—"f}&

Tear-down and
tech-enabled analytics

@@

Product & production innovation
improvement 0

v Technical optimization,
e.g., product, tooling, invest

Co

v' Commercial optimization,
e.g., sourcing, supply chain

v' Operations optimization,
e.g., line design, footprint

Anchoring
Series of dedicated optimization events
example: supplier interactions ° o
Manufactur S
anufacturing
> R&D A
Ina : I.II
Purchasing = Training of employees
v Supplier v Supplier v Supplier .g . P .y. :
Competitive Analysis & Cooperation = Organization optimization
Conventions validation Alignment * Anchor approach and

behaviors

v’ Strong realization and implementation skills

v" End-to-end consulting for process focus

Result: A ‘cost-out’ program
with real, measurable impact

l.-Ql
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The specific challenge is to master the integrated optimization of all levers, i.e., cost-, invest-
and CO.e

Integrated optimization Cumulative life-cycle view of cost, invest and sustainability
Design-to-cost Product optimization Sustainability®
Control and reduce product-cost approaches must be adjusted 4
during product development. to volumes and applied Cost'

I

A1

1)E.g., in€ 2)E.g.,in€ 3)E.g.,in COLe

in combination, since, Invest?

Develop cost-optimized products!

for example, pure sustainability

optimization can lead to

disadvantages in cost
Design-to-invest or vice versa.

Recycling
Add deep cost and technology Usage
knowledge on all aspects of tooling

and invest.
Optimize plant-/machine invest!

Logistics

Product
manufacture

Material and
parts production

Design-for-sustainability

Optimize footprint and supply chains

Rethink value to customer by S
i i i i & Cost Invest Sustainabilit

considering Circularity Framework. ) o €y y

i perspective perspective perspective
Develop sustainable products!

© EFESO 12



EXAMPLE

In the first instance, we deliver our ‘performance check’, i.e., a quick-scan of current
cost status vs. benchmarks, to identify hot-spots for further analysis

% . . g
% Module <.~ BOM 04/2023 (£ EFESO bench © Potential Prioritized parts
. HV batt A), MCU (B), EDU (A),
01 Powertrain Bidirac charger (a) " E00 )
02 Chassis Steering (B)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- HV compressor (B), HV coolant
03 Thermal heater (A), HVAC module (B),
_____________________________________________________________________________________________________________________________________________________________________________________________________ radiator fan module (B)
04 Interior
05 Body structure Alu profiles (A), sheet profiles (A)
06 Body closure Rear hatch solar (A)
07 Exterior - Bumper (A) Today’s focus
08 Infotainment Information head unit (B)
09 Electrical system parng ad serscy (),
00 Total

Source: EFESO 2023

> W]
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The second stage is to deliver a detailed and integrated assessment of all the drivers of a
business case (here, it's a passenger car bumper [low volume B/C segment])

Results summary of bumper analysis Key traits Typical best-practice
» Product costs for the = Changes of materials
Product costs [€] Typical
bumper fsfsggn‘lbz\adrd up - Reduction of parts P
2 2018408 359 280 072 oatoeo -bnee, = Reduction of density

,,,,, excl. packaging and A
Product ~ €74 - 43,06 - transport rack) = Optimized supply chain
cost — . :
el el = Special focus is put on a

BPG  Material* Manufac- Special Over- Profit Terms of careful selection of the
turing cost head payment right material mix

= Tooling cost (serial tools)
calculated, arriving at a
1,64 0.17 0,12 0,06 total cost of €1,64m

» Best cost country
sourcing (BCCS)

» Tool design

Tooling / invest costs [€m]

Tooling / €1.64m L — = Especially relevant for improvements
invest ’ . low volume OEMs as it = \olume adjusted tool
BPG Tooling Welding/ Gripper/ Jigs per part
Tooling cost assembly gauges

= Focus on higher-quality
CO,e KPI, instead of

= Changes of materials
= Variation in recirculates

CO,e emission [kg per part]

Typical best-practice improvements

56,33 1871 04 102 ?:};g:;ig %ué) KP] = Optimized operations
CO,e ~ 56 kg 2800 0w e W - ’ = Changes of supply
emission - " Equivalent COe hai
= = | emissions calculated chain
Total Material Material Material Process Process Over- (56 kg)

direct indirect scrap direct indirect head

Source: EFESO 2023
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Focus 1: 'Product cost optimization’
Commercial, technical and supply chain optimization are fully addressed

Product

| A

| A

| . A

. Tooling/ |

- invest |

: A

| o

| P

| e e I \
roo-=Temeemeee- b

| C

| A
| | \
| | \
- emission | |
I : \

Source: EFESO 2023

DESIGNING FOR PROFITABILITY AND SUSTAINABILITY
Focus 1 “Product Cost Optimization”:

Deliver detailed bottom-up calculation to assure full cost transparency

Cost structure on part level [€]

EXAMPLE

W R W

100%

@ o

o

=

EXAMPLE

- - — T i 2%
EED
50%
BUMPER AIR REINF. REINF. REINF. FRONT
FRT SKIN INTAKE BRKT BRKT INR TIRE SPAT
BUMPER  COVER GRILLE CTR LH RH LH RH LH RH
ASSY FRT
= Source: Tsetinis EFESO 2023
-—

DESIGNING FOR PROFITABILITY AND SUSTAINABILITY
Focus 1 “Product Cost Optimization”:

Deliver commercial-, technical- and supply chain optimization for parts
- @ Concept2

Dimension
Weight

Wall thickness
Surface type
Painted surface
Paint system
Remarks

Part complexity

[ -== @' Client

EXAMPLE

'@' Concept1
€l

i o o e ——

2 116

182% x BS0 x 720 mm
T.227g
2,5 mm
Painted
1.15m?
3 Layer/ Gloss
PDC / Alr Curtain
17 paris / 1 painted

High volumes - Cost leadership

Cost optimized concept for
modular platform
Medium system complexity and
low weights

Source: Tsetinis EFES0 2023

1798 x 70 x 817 mm

9.030g
3 mm

Palnted
1,78 m*

3 Layer/ Mat
Ne PDC / No Alr Curtain
11 paris / 1 painted
Low volumes — Start-up

Low system complexity, low
functionality and modularity

Ramp-period

1825 x 410 x 290 mm
8.068g
2.8 mm
Palnted
1.4m*

3 Layer { Gloss
PDC and Air Curtaln
22 paris/ 2 painted / 7 chromed

High volumes - tech. leadership

High functionality incl. drag
optimized elements

decorative elements

S TSETIMIS-EFESD

28.10.2023 =
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Focus 2: "Tooling / invest optimization'

EXAMPLE

Commercial, technical and supply chain optimization are fully addressed

/ DESIGMING FOR PROFITABILITY AND SUSTAINABILITY
/| Focus 2 “Tooling & Invest Optimization”

Tooling /
invest

Source: Tsetinis EFES0 2023

. CO,e
| emission

Cost Estimation & Calculation based on TC’s unique benchmark database

1 1

| |

| | /

: ! / We cover all capital expenditures, i.e. property, plant and all equipment E3FroTS

1 1

' ! / Technical

1 1

! P r OdUCt | // Buildings ﬁﬂ Building Services '@ Material Handling '&‘ Machinery & Equipment ‘2

1 1

: COS t : / = Civil engineering . Heati_r!g. ventilation & air = Overhead conveyors = Machine tools

: : / s Land development conditioning (EMS, P&F) * Assembly lines

! by * Site preparation * Fire protection = Floor Cofueyors (chain, roller, = Heat and surface treatment

: Ly « Foundations » Low voltage system slat, skillet, etc.) facilities

: y = Rosids . Colmm:nication lines and IT 5 :“:"mat[fc DESIGNING FOR PROFITABILITY AND SUSTAINABILITY

i networks = Automatic - . - »

: ::rjlj:gg :reas R msaapm———, syatems Focus 2 “Tooling & Invest Optimization”
- Etc 7 Etc- ) Erc

WBS = RBS Matrix to Estimate/Calculate Material & Labor

Resource Breakgown Structure (RES) - resources required io menufaciureander productssenvices

s - e == — e .ﬁ
A= [=[E==]=]=] SRS --—14:.-*—]_-7-_-%'\ == 1
3 = == o e e e O I e e e e o e e e L L O
1
-
@FE SDi==E === - = — ﬂv—-: = - - = -
g5 == == € ¥
= = =
= The entire plant or machinery & equipment (M&E) E
B2 = = ] rces 2 samibl ]
] _3 s, broken down 1o ts smallest unitsicomponents == All resoul qumg:ghu:ginwr ma::hl:hlnﬂpru:um.u . o and commission
=3 that make up the plant or MEE: = .
ga = =
EE MEE Plasit i [Project Qwerhesd Mechanical Edectrical
E i = Eleclic motars = Demolition = = Projec Management * Intermediabe goods * Commercial companent
= Frequency convertars . wiartk — = Sile agemant * Commercial compornant parts.
E% Fi y Earth — * Site Manag Can i
= Bearings = Concrede works = Travel expensas parls * EPLAN
§§ & Lingsr guis = Roofing S o Fraight coaes * Layout planning * PLC peogramening
7] = Serva dives = Mascany = o Simidakion » Raobod sinvilation &
g ® Tanks ® HVAC-aquipmant =3 * 30- & 20 mecharical programming
= Piping = Fioating & painling H design = Electrical assemibly &
Ll i cyfinders = Lighting %: & Mechanical assembly & commisscning al
= Hidis = Plumbirg = comEmissioning sl auppher sie
R = Conlrol cabinsls ® Fire peobection Buppinr sild = Electrica assemibly &
* Sprsors = Elpcinical work ® Mechanical assembly & commissiorang at
= Structural steehvork = Paving commissioning ai customer sibe
= Base frames = Fancing cusiomaer sile * Production ramp-up
L - = el * Production ramp-up
= Source: Tsetnis EFESO 2023 ©TSETINIS-EFESO 16
- 2810 723

Source: EFESO 2023
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Focus 3: 'CO.e optimization'
Detailed calculation of the ‘product carbon footprint' to counteract CO, taxes

Product /
cost /
/
/
/
/
/
/
/
/
. /
Tooling/ | |
invest /

CO,e
emission

Source: EFESO 2023

EXAMPLE

DESIGNING FOR PROFITABILITY AND SUSTAINABILITY
Focus 3 “CO,e Optimization”:
Understanding the impacts of upcoming CO2 taxes on profit margins

Taday
CO; tax for
fossil fuels
=y
(e

Tomorow @

Automotive

Aerospace
& Defense

Agriculture

Machinery &
Plant Industry

In the future, CO,
tax will alsc be
established
in other sectors

Price heat

elements are considered,

OLD WORLD

Pure cost accounting

Product

100

Cost + CO, tax

lan
Cost

v~
Coet Haad

Only product cost

Industries will be forced to evaluate their Carbon Footprint - being confr

-— Zource: Tsetinis EFESO 2023
-—
-

NEW WORLD
New cost- and CO; accounting How much
CO,-tax
120 e
will increase
in the future
is still open

DESIGNING FOR PROFITABILITY AND SUSTAINABILITY
Focus 3 “CO,e Optimization”:

Understand status-quo, simulate alternatives, achieve optimum configuration

Y

Detailed cost & carbon structure

114

m" “ Implementing CO, reduction measures @

llustration exemplary

Hlustration exemplary

0 [ Saving
L 4 112 Due to
Prodict r —_— 2 1 1 - carbon
o 1o wduch
Piece price: Car Battery CarBody Chesses Driva unit Intarior  Elecironic £ on
100 EUR § 1
Prodwct Carbon L e
Faootprint: . ==
20 tans COe 100 45 P o
3 [ ] g
a i . E m — st WD MABSUTES
k. o
Cost increase a ] 17 1 = = Cost wih massures
+8 EUR! —— 7
f — Sow T
Caabon radection: — S I
T COp a b Tam
Car Batiery Car Body Chessis Drive unit Inberior  Elesctronic o 10 F1) 30 40 =) Bl 70 [ELRA]
- Each lever effects carbon emission and costs. It's key Diecreasing the product's carbon footprint, despite add- + 4
/V"! to find the right balance forimprovements. Therefore, it is on costs, can enable an overall lower piece price at =+i"

necessary to focus on the holistic analysis.

higher CO2 tax rates.

Transparency regarding the cost of CO, and net benefit of improvement measures is key to reducing cost.

Source: Tsetinis EFES0 2023

©TSETIMIS-EFESD
28102023
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The final result? We deliver cost savings of up to 40% in the programs we support

@ QoD . . @ ' - W W scrored” J =1 rc RGO sowo(s)rorors

SKODA
\/‘ Initial situation Approach / method
= All struggling to launch e-mobility Holistic profitability program to improve
_— , : successfully business case:
- . » Development behind schedule, data is » Performance check
incomplete = Product, tooling, invest on CO, costing
» Product-, tooling and invest costs are = Benchmarking
significantly above the targets, CO, tax .

Integrated optimization incl. our ‘fresh-eye’

= Supplier identification, negotiation and
awarding

= Measure tracking and BOM management

= Cost management blueprint and know-how
transfer

impacts not understood
» Cost management process and optimization
approaches missing

< Approach required to improve product
launch and business case

Customer value added

Up to 40% sustainable (7R Full transparency Know-how transfer and
&q‘]]] - : @ over the entire value chain i Kill
cost savings potentials : training to assure SKII=-UP

(costs, tasks, risks...)
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YOUR CONTACTS:

Jost Kamenik

EFESO Management Consultants
CEO

 +49160 92127863
D4 j.kamenik@tsetinis.com

Thomas Plasa

EFESO Management Consultants
Partner
L +49 173 5418594

D4 t.plasa@tsetinis.com

= EFESO

MANAGEMENT CONSULTANTS

REAL RESULTS, TOGETHER

www.efeso.com/de

Sonke Johannsen

EFESO Management Consultants
Senior Principal
L +49 151 62409501

P4 s.johannsen@tsetinis.com


http://www.efeso.com/de

= EFESO

MANAGEMENT CONSULTANTS

www.efeso.com/de
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