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Systematically derived and validated New Field of Actions 

1. Initial situation 2. Approach 3. Results

e.g. COVID pandemic
requires reaction

Analysis of effects & 
validation of hypotheses

Implication on VW Group 
& impulses for PR

- Behavior change in crises

- Acceleration of selected trends

- Complicated  forecasting ability

- STEEP-Framework

- Engagement experts, brands, regions

- Continuous Monitoring and Research

- Specific actions for Group strategy

- Objective recommendation

- Accentuation of focus areas 



Influence of COVID-19, as catalyst, at trends from the STEEP framework for our industry



Impacts of COVID-19 on relevant sectors are expected in 1/2



Impacts of COVID-19 on relevant sectors are expected in 2/2



Our Purpose for a carbon clean mobility footprint

ÅHypotheses 2 ϜAcceleration of  E-Mobility and reduction of CO2 production

B E S T  F U T U R E  E Q U I T Y

SHAPING MOBILITY 
FOR GENERATIONS TO COME

I m p r o v e

LIFE
E n g a g e

CUSTOMER
E n h a n c e

BUSINESS

- Inflamed Desires

- Unique Experience

- Seamlessly Connected

- Favorable TCO

- Resilient Business Cases

- Explorative New Biz

- Secured IP-Access

- SafeRide

- Free Space

- Clean Air

- FairSociety



Free Space



Myth: less traffic in cities due to autonomous vehicles in the future

ÅBoundary Conditions

AUTONOMOUS VEHICLE DESIGNS
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LISBON STUDY ςFLEET SIZE AND DAILY DRIVING DISTANCE

Sources: OECD International Transport Forum (2015) 

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

Maneuver assistanceat traffic light intersection

ü Focus is on single vehicles

ü Study: Follow-on vehicles adaptation behavior

ü Optimized approach and start to reduce the time consumption

Technical requirements

ü Longitudinal control including semi-automatic start

ü Traffic light information via V2X:

ü Traffic light foresight > 5s

ü Latency< 1s

ü Range > 150m

Potential effect

ü Increase in traffic light crossing capacity up to 16%

ü Reduction of fuel consumption up to 9%

Approach 1 



Urban Platooning Ϝ
high increase in efficiency through collective maneuvers

Collective maneuvers at traffic light intersection

ü Platooning maneuversat inner-city traffic light intersection

ü Traffic light preview and short distances between vehicles

Technical requirements

ü Same asfor individual assistance

ü Additional information exchange with vehicles via V2V: 

ü Location, speed, (planned) acceleration

ü Esp. matching between V2V and vehicle sensor

ü Latency<< 1s (Safetycriteria)

Potential effect

ü Performance increasesexponantially along the penetration

rate

ü Very high increase in efficiency with high equipment rate



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

It combinesa variety of mobility
offers and services.

EachMicroCity is characterizedby
five corecomponents:    
Connectivity, Access, Convenience, 
Business and SocialCommunity.

MicroCity as Multimodal Mobility - and Servicecenterin Cities



CLEAN AIR &
CO2 NEUTRAL



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

ό«Əů Paris Agreementis the 
benchmark for our actions and 
we are fully committed to the 
objective of keeping global 
warming to less than 2° by 2050. 
To this end we have approved a 
comprehensive decarbonisation 
programύ

VOLKSWAGENϋSCOMMITMENTTOPARISAGREEMENT

DRIVINGSYSTEMCHANGEIN THEMARKET

VOLKSWAGENGROUPDECARBONISATIONBY2050

20252015
Baseline

2050

CO2 budget
Volkswagen

VISION2050 

Volkswagen and its products are 
CO2-neutral

TARGET2025

Å30% CO2 footprint per vehicle* 
over the life cycle in line with Paris 
Agreement

PROGRAMME FOCUS

* Passenger cars and light commercial vehicles

Dr. H. Diess VISION2040 

Volkswagen new pro-
ducts are CO2-neutral



Battery ElectricVehicles(BEV) Provide the Best Well 2 Wheel 
Efficiency

Well-to-Wheel: Efficiency of Powertrain Technologies Conclusion
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BEV

PHEV
eFuelICE & FCEV

FCEV

4BEV: most efficient on primary energyconsumption.

4PHEV: Second winner (eFuelICE & FCEV)Ą the higher the
all electric range, the better the efficiency.

4FCEV:FCEV (HEV) is lessefficient than eFuel-PHEV.

4eFuelICE: High lossesby production and supply.

Production

Primary
energy

Transport

Fueling
Charging

Primary Energy
Consumption
(Small Vehicle)

Energy
Carrier

eFuelICE

4

ICE

eFuel

BEV

Electricity

184 
Wh/km

FCEV

Hydrogen

H2

494
Wh/km

ICE PHEV FCEV-PHEV

333 
Wh/km

It is most efficient to maximise the volume shareof /<¼ϊǅto safepreciousrenewable Energy.

1109 
Wh/km

434 
Wh/km



eDieseleBenzin ElectricityeH2

Fuel costs per 100 km - overview

ÅDevelopment of green energy share

Electricity

MENA

ЌτЌЇ ϻϕЈЇЇƠƨ
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ЋτЎЈ ϻϕЈЇЇƠƨ
ЋτЊЎ ϻϕЈЇЇƠƨ

ЊτЏЋ ϻϕЈЇЇƠƨ

Cost ranking similar to energy ranking Ϝless differences between the technologies.
BEV has the lowest cost per 100km, costs of PHEV-concepts are driven by the use case of 
the customer.

MENA

20% electric

30% HPC20% electric
20% electric

80 % electric 80 % electric 80 % electric

PHEV BEVICE PHEVICE FC-PHEVFCEV

MENA



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

Energydemand
in the usage & 
fuel production

Crudeoil/nat. gas Biomass

eFuel

PHEV BEV FC-PHEV FCEV

Electricity

ICE ICE

High energy demand
Not locally emission-free

ICE

not CO2 neutral

Quantity limited
<10% demand transport sector

Energysource

Energycarrier

Drive train

Well-to-
Wheel

A-Segment, 2030

1.251
Wh/km

333
Wh/km

1.030
Wh/km

184
Wh/km

470
Wh/km *

494
Wh/km

eCNG
eFuel+
Electricity Electricity

eH2+
Electricity eH2BioCNGBioFuel

Natural gas
(CNG)

Petrol/
Diesel

Focus technologies
Volkswagen AG



CO2 NEUTRAL 
IN MATERIAL & PRODUCTION



Circular Economy for particle foams

ÅResearch of steam free particle foam production for reduction of the group-wide CO2-footprint

ÅGroup-wide CO2- ŕƪŪ ϐgoTOzeroό-strategy --Ѩ ϐCradle-to-Cradleό

2. CO2-grabbing from 
atmosphere
CO2-binding through particle loading

Evaluation of sustainable   
plastic components
ÅSuitability for 

manufacturing
ÅFulfilment of technical 

requirements for plastic 
components

ÅFunctional integration

Motivation:
üRecycling quote prescribed by law (85 %)
üLaw draft for 2022 (ACEA)

Group-wide CO2- and 
ϐgoTOzeroό-strategy

New material 
category:

Reduction of CO2-footprint

goTOzero.plasticcomponents

1. Biogenic/ Recycling plastics
Material from biogenic extraction / Recyclateor drop-in 
solutions

Recyclate
üOptimal proportion/amount 

of sustainable raw material?
ü Impact of recyclatecycle 

number on processing and 
performance

-> Analysis of the mechanical
behavior/properties

Required 
scientific basic 
research

Realization ϐ1ǁŕŪƣů-
to-1ǁŕŪƣůό-cycle:

Adaption of 
material properties
ϐ7Ʊǟƪ ŤǥŤƣƒƪƉό -> 
Material modification 
for increase of 
recycling frequency 
ϥϐ±ƽŤǥŤƣƒƪƉόϦ

Impact of gas loading:
üMaterial behavior
üProcessing behavior
üResistance of gas loading



Leather alternative for interieur applications

ÅBacterialNanocellulose

Biotechnological polymer approach

-Fermentation based process

-Ingredients: Bacteria, yeast, carbohydrates (sugar)

Processing

-Growing

-Washing & Drying

-Aftertreatment

Product

-Leatherlikematerial

-Durable skin

-100% biodegradable

Fermentation process

Harvesting

Untreated cellulosematerial



Why Wood as material for the automotive industry?

ÅOverview

https://st2.depositphotos.com

- Wood is a sustainable material

- Negative CO2 footprint for production (Cradle-To-Gate)

- The amount of carbon in wood is about 50 % Ąwith the molecular 
ǟůƒƉƏǍ Ʊź ŤŕǁŢƱƪ ŕƪŪ ƱǤǥƉůƪ Ј Ǎ ǟƱƱŪ όǅǍƱǁŕƉůǅύ ŕŢƱǓǍ ЈτЏ Ǎ Ʊź 1n2

- The Global Warming Potential (GWP) of laminated wood veneer is 
about -1 kg CO2eq/kg Material (depending e.g. on the adhesive used)

- CO2-neutral in case of energetic utilization at end-of-life Ą only the 
amount of CO2 is released that was captured previously by 
photosynthesis

- Locallyavailable in great quantities

- IǁƱǟǍƏ ǁŕǍů Ʊź ǟƱƱŪ Ʊƪƣǥ ƒƪ Iůǁƨŕƪǥ ƒǅ ŕŢƱǓǍ ЈЉЇ fƒƱ ƨвϕŕ ϥѦ Ћ ƨвϕǅϦ 
Ϝand only 2/3 of it is currently used

- Very low material costs

- Very good specific mechanical material properties 



REMOVE CO2 FROM THE
ATMOSPHERE ON LARGE SCALE



The Volkswagen Group decarbonisation program addresses the 
entire value chain far beyond the product itself

ENERGYSHIFT SUPPLYCHAIN MOBILITYSERVICES OFFSETS

ÅConversion at the power 
plant in Wolfsburg 
Reduction of 1.5 mill. t 
CO2 as of 2022. 

ÅVW sites with 37% 
renewable energy in the 
energy mix (2017).

ÅBattery and cell 
production with 100% 
renewable energy.

Å LNG driven cargo ships. 

ÅGreen electricity rail 
logistics DB Cargo.

Å Investments in forest 
conservation, 
reforestation, Carbon 
Capturing and renewable 
energy sources to offset 
unavoidale CO2

emissions.

ÅMOIA electric shuttle. 

ÅWe Share                                   
100% electric car sharing.

ÅELLI VW-owned company 
for green power.

Å Ionity fast charging 
network with other OEMs





RESEARCH INSTITUTES

Fraunhofer Society, Helmholtz 

Association, Max Planck Institutes, 

Argonne National Lab, SWRI, 

È£½ ±ƣƨτ  ω

UNIVERSITIES

Stanford, TU Braunschweig, 

TsinghuaUniversity, Ben Gurion 

University, MIT, UC Berkeley, 

Tongji, ETH Zürich, RWTH Aachen, 

TU Delft,  ...

START UPS

QuantumScape, Markforged, 

Seurat, ForgeNano, Kraftwerk,

SeeRealτ  ω

RESEARCH @TIER 1

1ƱƪǍƒƪůƪǍŕƣτ /ƱǅŤƏτ _ǓƠŕτ "//τ ω

NON AUTOMOTIVE 

COMPANIES

Ambiverse, BreezeTech., 

TerakiIƨŢOτ ω

GI international entities



Group Innovation ScoutingProcess

OPTION I 

Data sourcing
OPTION II 

GI scouting network
local sourcing

Innovation Center, Innovation Hubs
+ Integrated Hubs Singapore, Waterloo,  etc. 

>
>

Pre-listing
INQ-Team + Field of action
experts develop and optimize
ϐǅůŕǁŤƏǅǍǁƒƪƉόfor each field of
action AND/ORexternal analyse

Pull approach

(manual local screeningin ICs and Hubs)

FOAowner demand or CVCFunddemand

Push approach
Activ collecting / new perspectives in/for
foa (regular reporting)

EVALUATION

1. New Partners 
(companies, start-
ups, Universities, 
Networks)

2. New search 
fields

Group Innovation
Portfolio

Verification
Localor data driven verification
of evaluation

Project / Cooperation / Investion

>
>
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WHY BARCELONA: 
BECAUSE OF STRONG ECOSYSTEM & NETWORK OF INNOVATION DRIVERS

STARTUPS
COMMUNITY

TALENTS 
& SKILLS

R&D 
EXPENDITURE  

ACADEMY

CLIMA NEURIAL
ENERGY

INVESTMENTS

GOVERNMENT 
SUPPORT

MNĆ s & 
PARTNERS  



The Group Innovation of the Volkswagen 
Group works on a roadmap to remove one
Gigaton Carbon Dioxide per year



Thank you

Volkswagen Group Innovation | Dr.-Ing. Nikolai Ardey

Safe Ride  - Free Space  - Clean Air  - Fair Society

A Holistic Approach Towards Sustainable Mobility


