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Systematically derived and validated NewField of Actions
@ 1. Initial situation Q 2. Approach

e.g. COVID pandemic Analysis of effects &

requires reaction validation of hypotheses

- Behavior change in crises -  STEEHRFramework - Specific actions for Group strategy
- Acceleration of selected trends - Engagement experts, brands, regions - Objective recommendation
- Complicated forecasting ability - Continuous Monitoring and Research - Accentuation of focus areas



VOLKSWAGEN

Influence of COVID19, as catalyst, at trends from the STEEP framework for our industry

"Increased attentiveness” (VW Group assumption) Time frame: 2025 - 2030

Slow down/ <« Unchanged
reversing of trend (as pre-Corona)

e — _.— — Slightly increased online sales share (+1-1,5%p)

» Amplification

Selected key trends of trend Characteristics of trend

o Digital customer behavior
OCIAL e Green, healthy and social life
o Innovative working models

o Increased importance of green/healthy lifestyle

o WFHY 1-2 days/week, digital meetings widely
used

o Virtual/Augmented Reality

ECHNOLO-
GICAL o Health Technologies

® Empathic AR/MR/VR? demanded for
eWorking, eLearning, eCommerce

o Widespread use of medical sensors and data

o GDP level (index 100 = 2019)
CONOMIC o GDP growth rate
@ PublicdebttoGDP

100- 109

0-1,6%

80-99% (2120%)

o Decarbonization
NVIRON-
MENTAL @ Circular economy

® Green recovery accelerates decarbonization
investments and efforts

o Visibility of supply chain risks boost circular
economyinvest and tech

@ Emission/ technology
legislation3)
@ CO, legislation
OLITICAL
@ Increasing protectionism

. Expected development in "Increased attentiveness” scenario in Europe (GER/FRA/UK perspective)
1) WFH = Work from home (referringtorelevant industries)  2) Augmented Reality/Mixed Reality/Virtual Reality

Implementation date remains unchanged

Regulation remains unchanged?

. Widespread protectionism; geopolitical

3) E.g. EU7, UN-ECE, cyber security

interests more in focus

4) Increase of ambition level possible from 2025 onwards
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AKTIENGESELLSCHAFT

Impacts of COVID19 on relevant sectors are expected in 1/2

== v&{"i’% \
"Increased attentiveness” (VW Group assumption) Time frame: 2025 - 2030 O \‘@ S
- W

Comparison vs. pre-COVID Derived initial hypotheses

Impact Further (regional & social) spread of mobility budgets
Mobility Lower Same Higher
Mobility budget (individual) @
>
= Personal miles travelled @
)
§ Business travel [ ]
Intra-City Logistics @
Personal car (incl. flex leasing) @
9 Car rental X B
g : ; . >
%’ Catipoaling/sharing @ n Increasing demand for safe connectivity/software
R Public transportation @ features (e.g. automotive health), ADAS and digital
§ Aviation ® ; oy 352
Softmodes @ ‘
> EV penetration @
o
S ADAS ®
S Connectivity features ®
= Health & safety features ®




Impacts of COVID19 on relevant sectors are expected in 2/2

"Increased attentiveness" (VW Group assumption)
Comparison vs. pre-COVID

e

Industry/ Production Lower Same Higher
P9 Regionalizat. of supply chains o—

&

S Global logistic chain [ )

)

= Zero-emission production ®

o

= Automation : .

S HHI?/ customer interface @

=

3 Digitalization/ RPA3 ®

o

¥# Digital working modes/ WFH* -@—

Infrastructure/ Energy

Time frame: 2025 - 2030

Office space ®
“Quality” of (sub-) urban areas o
Upgrade telco infrastr. (e.g. 5G) ®
= EV charging options ®
© Shift to clean energies ®-
- Energy eco-system ®

® Europe
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Derived initial hypotheses

E Business Model Resilience gaining importance versus
pure unit cost optimization (also politically driven)

- \ A}
- ¢ 3

ﬂ Intensified automation to reduce close human-human
interaction

Increasing demand for flexible working models/
home office

e ks ~ 1 foya

n Smart urban/suburban solutions will lead to increased
B2C! profit pool & B2A%-Partnering

n Home/company owners striving for self sustaining
green energy solutions and ecosystem

Waimsr e
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Our Purpose for a carbon clean mobility footprint

A Hypotheses 2F Acceleration of EMobility and reduction of CO2 production

AR NGWOBIOTY
FORGENERATIONS TOCOME

BEST FUTURE EQUITY

@ Improve Q Engage ﬁ Enhance
il

..0’?7 - Ride - Inflamed - Resilient
| - Free - Unique - Explorative
‘ - Clean - Seamlessly - Secured
\ - Society - Favorable
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Myth: less traffic in cities due to autonomous vehicles in the future

A Boundary Conditions

AUTONOMOUS VEHICLE DESIGNS LISBON STURQY¥LEET SIZE AND DAILY DRIVING DISTANCE
‘j \ m Fleet Size Daily Total Kilometers Travelled
s 81D 4B -
6+ persons 2-4 persons  1-2 persons =
a Y Aoydka € daKdziof SELI2Z R¢ 100% t ﬁi/"

100% —_— U G —

82%
AUTONOMOUS VEHICLE ROUTING o 78%
0

current situation automated fleet | automated fleet Il
N
N/
0%
2011 shuttle pod shuttle pod
50% of trips 100% of trips
with automated fleet with automated fleet

Sources: OECD International Transport Forum (2015)

Fact: Traffic likely to rise with automated fleets, while stock decreases significantly only in the long t
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Individual assistance to increase traffic efficiency

Approach 1

Maneuver assistanceat traffic light intersection Performance increase

U Focusis on single vehicles 20%
U Study: Follow-on vehicles adaptation behavior
U Optimized approach and start to reduce the time consumption
15%
Technicalrequirements
U Longitudinal control including semi-automatic start
0 Traffic light information via V2X: 10%
U Traffic light foresight > 5s
U Latency<1s

y 5%
U Range >150m

Potential effect 0%

U Increase in traffic light crossing capacity up to 16% Equipment rate
5% 30% 80% 100%

U Reduction of fuel consumption up to 9% o .
Source: Mikrosimulation VISSIM



Urban Platooning F
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high increase in efficiency through collective maneuvers

Collective maneuvers at traffic light intersection
U Platooning maneuversat inner-city traffic light intersection
U Traffic light preview and short distances between vehicles

Technicalrequirements
U Sameasfor individual assistance
U Additional information exchange with vehicles via V2V:
U Location,speed (planned) acceleration
U Esp. matching between V2V and vehicle sensor
U Latency<< 1s Gafetycriteria)

Potential effect

U Performanceincreasesexponantially along the penetration
rate

U Very high increase in efficiency with high equipment rate

30%

25%

20%

15%

10%

5%

0%

Performance increase

Exponential rise

- I
Equipment rate
10% 30% 50% 100%

Quelle: Mikrosimulation VISSIM
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MicroCity as Multimodal Mobility - and Servicecenterin Cities

3l

Future Volkswagen Showroom
Showcase future mobility trends

) Retail Spaces
Enable a seamless retail experience, integrating
user preferences into mobility services

Child Care Centre
Enable additional se ting a link between
the Micr rry )dh d ry

Indoor Green
Maximise the use of indoor green to
hance a healthy environment

e N N e e\

ummaYamy |

Cloud-Based Open Data Sharlng

Enable a clou dlasedp\tf allov _j
update services or verify and optimise journeys

Co-Working Spaces
Enable a custom set of services depending
on local demands

) Click-and-Collect Lockers
Maximise the use of lockers that enable the pick-up
of goods around the clock

4 PeoPIe Access
Enable the use of biometric access

control and RFID technology

, 41 DCLT
o \M/ehlchle A<f:cess
J aximi

mber plate recognition and RFID =

Mode Integration
Enal urban

MicroCity is an innovative solution
for the integration of intelligent
mobility and characteristic city
features.

It combinesa variety of mobility
offers and services

EachMicroCity is characterizedby
flve corecomponents:

Connectivity, Access, Convenience,
Businessand SocialCommunity.






Our decarbonisation programme covers the entire product life
cycle. The target is ambitious and is designed to support the Paris

Agreement.

VOLKSWAGERN COMMITMENTTO PARISAGREEMENT VOLKSWAGENSROUPDECARBONISATIOBY 2050

) « Pari '
0 « Paris Agreementis the S ROGRAMME FOCUS
benchmark for our actions and VISIoN2050
W e el fully Commltted to the TARGET2025 Volkswagen and its products are
\ objective of keeping global A 30% CQ footprint per vehicle* CO,-neutral
warming to less than 2° by 2050. over the life cycle in line with Paris
J To this end we have approved a Agreement
comprehensive decarbonisation VISION2040
programu Volkswagen new pro-
ducts are CQ-neutral
DRIVINGSYSTEMCHANGHEN THEMARKET s @
CO, budget s
Volkswagen %
2015 2025 2050
Baseline
* Passenger cars and light commercial vehicles
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Battery ElectricVehicles(BEV)Provide the BestWell 2 Wheel
Efficiency

Well-to-Wheel: Efficiency of Powertrain Technologies

eFuel Electricity Hydrogen
Primary \ \‘O'/ \ \‘C')/ \ \‘O'/ PHEV
UL i i i i eFuelICE & FCEY

Production “2:' g& f :% lb;&
S 6] 4 L

©

 most efficient on primary energy consumption.
Fueling Eh C ' :@ N
Charging Qﬂ D] e Q 4 PHEV Secondwinner (eFuellCE & FCEVA the higher the

all electric range, the better the efficiency.

—— (> @A&Z> % EE> Es 4 FCEVFCEV (HEM} lessefficient than eFuetPHEV.

Consumption ICE ICE PHEV FCEVPHEV FCEV

(Smallvehicte) 1109 434 184 333 494 High lossesby production and supply.
Wh/km Wh/km Wh/km Wh/km Wh/km

Q It is most efficient to maximise the volume shareof / < %10 4ai#e preciousrenewable Energy.



.
Fuel costs per 100 km overview

A Development of green energyshare

eBenzin eDiesel MENA eH,

vy
ICE PHEV ICE PHEV FCEV FGPHEV BEV

L > | L > > @ (FEe |

Kt KI

BN -
IR e it o2
ht Hb/b M@ JI_LTI W
80 %electric

80 %electric

Mo I4 e MO J

80 %electric

I T Qe .
bt LI h mM¢oJIl | Oe

M

Cost ranking similar to energy rankingF less differences between the technologies.
BEV has the lowest cost per 100km, costs of PHEdONcepts are driven by the use case of
the customer.




Target 2050: For CO2 neutral mobility VW is focusing on BEV, ICE
PHEV & FCEV based on renewable energy carriers

Energysource Jill(i Crudeoil/nat. gasj={d®EES

: Petrol/ Natural gas

ICE ICE PHEV | RBE\/ WFGPHEV ~ FCEV

AR LS %@E@b

Drive train

not CG, neutral G
. _ qa‘lab/
Quantity limited Cemsss—— () E——
<10%demand transport sector
1.251
Whikm 1.030
Wh/km 494
470 333
Wh/km * 184 Whikm Wh/km

Wh/km

Energydemand A-Segment, 2030

in the usage &

fuel production High energy demand
Not locally emission-free

Focustechnologies
Volkswagen AG
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Circular Economy for particle foams

A Research of steam free particle foam production for reduction of the groupwide CO,-footprint
A Group-wide CO-f | WoT&zerw-strategy --A C@idle-to-Cradled

.. Wi ; . . U Recycling quote prescribed by law (85 %)
Motivation: Group-wide CO,-and __, _ - U
I e et Yot Reduction of CQ-footprint ( Law draft for 2022 (ACEA)
New material TO et
category: goTOzero.plasticcomponents
ealization® 1 I - U (ih'glqgemc, F_Qecyc_:llng pla.StICS _ 2. CO-grabbing from
1| f Gowcles ate_rlal from biogenic extraction / Recyclateor drop-in atmosphere
% =cy solutions CO,-binding through particle loading
Recyclate Adaption of Impact of gas loading Evaluation of sustainable
U Optimal proportion/amount material properties U Material behavior plastic components
Required " of sustainable raw material? 8 7 U a1 ng’ af DUo Progessmg behavior ' A Suitability f(_)r
[ . . U Impact of recyclatecycle Material modification U Resistance of gas loading manufacturing
scientific basic number on processing and for increase of A Fulfilment of technical
research performance recycling frequency requirements for plastic
-> Analysis of the mechanical UB+sTgTqflPob components

behavior/properties A Functional integration
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Leather alternative for interieur applications

A Bacterial Nanocellulose

Biotechnological polymer approach
- Fermentation based process
- Ingredients: Bacteria, yeast, carbohydrates (suga

Processing

- Growing
- Washing & Drying
- Aftertreatment

Product
- Leatherlike material

Untreated cellulose material

- Durable skin
- 100% biodegradable

Harvesting
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Why Wood as material for the automotive industry?
A Overview
- Wood is asustainable material S
- Negative CO, footprint for production (Cradle To-Gate) *;’f 33
- The amount of carbon in wood is about 50 %\, with the molecular ‘(‘f?“.« @

agfboA Uz TrlITO]l 10 OGgbal J, Afﬁ* U]
- TheGlobal Warming Potential (GWP) of laminated wood veneer is /V,ﬁ%‘w

)
X

L oL - A\
about -1 kg CQeq/kg Material (depending e.g. on the adhesive use@)‘ ;f v QY %
- COy-neutral in case of energetic utilization at endof-life A only the = 4 4
amount of CG, is released that was captured previously by G

photosynthesis
- Locallyavailable in great quantities AL
. 11 vadAd I1fAG Oz &A000 OUlaqg f1] |0me@/
Fand only 2/3 of it is currently used RS
Very low material costs XS ”
- Very goodspecificmechanical material properties g ouc






-
The Volkswagen Groupdecarbonisation program addresses the
entire value chain far beyond the product itself

ENERGYHIFT SUPPLYCHAIN MOBILITYSERVICES OFFSETS

A Conversion at the power A Battery and cell A MOIA electric shuttle. A Investments in forest
plant in Wolfsburg production with 100% A We Share conservation,
Reduction of 1.5 mill. t renewable energy. reforestation, Carbon

100% electric car sharing.

CQ, as of 2022. A LNG driven cargo ships A Capturing and renewable
/ . , ELLI VWowned company
A VW sites with 37%_ A Green electricity rall for green power. 3225%¥dsa‘?gr(§es to offset
renewable energy in the logistics DB Cargo. i iy G,

ix (2017). :
energy mix (2017) network with other OEMs
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GROUP INNOVATION



Gl international entities

=}, Belmont | Knoxville
INNOVATION CENTER CALIFORNIA

=|, Wolfsburg | Potsdam | Barcelona | Tel Aviv
INNOVATION CENTER EUROPE

Barcelona

Knoxville

INNOVATION HUB

9 INNOVATION HUB
|

RESEARCH INSTITUTES

Fraunhofer Society, Helmholtz
Association, Max Planck Institutes,
Argonne National Lab, SWRI,
E£fY% *qart w

UNIVERSITIES

Stanford, TU Braunschweig,
TsinghuaUniversity, Ben Gurion
University, MIT, UC Berkeley,
Tongji, ETH Zirich, RWTH Aachen,
TU Delft, ...

¢

Potsdam

INNOVATION HUB

Tel Aviv
INNOVATION HUB

9

START UPS

QuantumScape Markforged,
Seurat, ForgeNano, Kraftwerk,

SeeReal

w

VOLKSWAGEN
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EI INNOVATION CENTER ASIA

Peking | Tokyo

Tokyo

9 INNOVATION HUB
|

Q

RESEARCH @TIER 1

101Af1G1AfqT

| DI OF—LOFf T "/ /
Ambiverse, BreezeTech.,
Terakil e TOT

T

(V]
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Group Innovation Scouting Process

@ OPTION | OPTION II

Q& . .

=~ Data sourcing EVALUATION \E» Glscouting network

local sourcing

V Innovation Center, Innovation Hubs
\% .. \4 + Integrated Hubs Singapore, Waterloo, etc.

Pre-listing 1. New Partners 2. New search v

INQ-Team + Field of action (companies, start fields

experts develop and optimize ups, Universities, Pull approaCh

FOAowner demand or CVCFund demand

(manual local screeningin ICsand Hubs)

& DA i DIATISffoy &aoh field of ‘ Networks)

action AND/ORexternal analyse

Pushapproach
Activ collecting / new perspectivesin/for
t 1 foa (regular reporting)

Verification

Group Innovation
Portfolio

Localor data driven verification
of evaluation

Project/ Cooperation/ Investion




WHY BARCELONA =
BECAUSE O5TRONG ECOSYSTEM & NETWORK C = INNOVATION D

S AR UFR
COMMUNI L}

ACADEM: GSQVERINIVIE N
i SUPPOK

59 \
'1\{\« D ' ’ \3\ ,
EXPENDI I UREH

INVESILIVIE N ;

TALENT
& SKILL!

— Y CLUMA NEURIAY /8 WINE'S & \}k

ENERG = a\U PARILNER




VOLKSWAGEN

EEEEEEEEEEEEEEEEEE

The Group Innovationof the Vol
Group works on aroadmap to re
Gigaton Carbon Dioxide peryear




Thank you

Safe Ride- Fre

Volkswagen Group Innovation | Dr=Ing. Nikolai -Ardéy
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