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Aboutthe VDA andhe partnershipwith AAAM VDA

The German Association of the Automotive Industry e.V. (VDA) represents automotive
manufacturers,suppliers,and trailer and body manufacturersunder one roof.

The VDA has more then 600 member companies,which employ over 800000 people in
Y VD ﬂ Verband der
w

Germanyand have more than 2,500 plants abroad - .
Automobilindustrie

With the support of the German Federal Ministry for Economic Cooperation and
Development(BMZ) , the VDAIs strengtheningits cooperationwith Africa:

The associationpartnership with the first pan-African automotive associationthe African
Associationof AutomotiveManufacturers (AAAM) servesto establisha

« pan-African automotivepolicy,
* improveframeworkconditions,
* knowledgetransfer

« and supportsmembersin their commitmentin Africa and promotesmultilateraltrade. AAAM

Timeframe The project started on June 15t 2020and has a duration of 3.5 years Through . '-:fricatr_' Asslocia;io: of
the project the VDA has a project office in Johannesburg/SouthAfrica and a Project
Managerin Accra/Ghana
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Situation today VDA

A young growingpopulatiorand rapidatesof urbansatiompointto numerous
oportunitiedor growth

= Poor motorisation
= <1% paved roads

= QOld vehicle fleet (80-150Mio), poor fuel quality, mostly no emission
standard

= 42 vehicles / 1000 inhabitant (Comparison: Worldwide 182)
= Young population (50% <30years)
= Growing middle class in Africa (500Million expected by 2030)
= Growing demand for individual mobility

= Steady market growth
= African car market reaches almost 1 Milion vehicles/year
= Forecast 1,8Million in 2027

» Vision: SMio Vehiclesproduced for Africa and in Africa
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What'sthe future of vehicles produced in Africa for Africa? VDA
Which technological option is best for Africa?
How shall the technological transition look like?
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The VDAfan strategy for a path towards sustainalbe VDA
transport

Rep/ao,b

Gas to Liquid Hydrogen drive
Biofuel 1. Gen Gas

Biomass to Liquid

Lightweight
construction

FCEV = Fuel Cell Electric Vehicle
Rolling resistance BEV = Battery Electric Vehicle
PHEV = Plug-in Hybrid Electric Vehicle
Downsizing and REEV = Range Extended Electric Vehicle
supercharging HEV = Hybrid Electric Vehicle



1st Pillapf our Fan-Strategy: Save VDA | onitinsre

Flexfuel

Gas to Liquid

Biofuel 1. Gen

Biomass to Liquid

Lightweight
construction

Rolling resistance
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2nd Pillaof our Fan-Strategy: Supplement VDA

Renewable energies can reduce carbon footprint

Regenerative (Bio)Fuelsas Drop-In-Quality:

 Ethanol-> Gasoline

 Continiousincreaseof renewableenergies
« Supportlocal agriculture
- Low scaleproduction possible (Biodiesel,
Biogas)
 Drop-In-Qualitiesis a key
- EXxisitinginfrastructure can be used
 Exisitngvehiclesfleet can benefit
from de-fossilisation

* Biodiesel & Diesel

* Biogas 2 CNG

* Regenerative Electricity = fossil electricity

* efuels



3rd Pillaof our Fan-Strategy: Replace VDA | s

Electric drivetrains will become part of the powertrain strategy

Gas to Liquid Hydrogen drive

Biofuel 1. Gen Gas

Biomass to Liquid

Firstlighthouse projects can show a path towardsfuture Y o

Rolling resistance

Downsizing and
in,

Challenges: e

New production skills

Local charging infrastructure necessary

ElectricGrid empowerment

New workshop skills (High voltage)
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3rd Pillapof our Fan-Strategy: Replace VDA

CNG as a realistic option for a cleaner transport o

Gas to Liquid Hydrogen drive
Biofuel 1. Gen Gas

Biomass to Liquid

Robustgasolinetechnology

Cleanfuel e
High Efficiency -
Sufficientenergydensitiy
Low carbon fuel

Large Gasressources
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3rd Pillaof our Fan-Strategy: Replace

Hydrogen cost development by production type

USD/Kg H,
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Note: Cost assumptions based on greenfield projects, excluding cost for buildings and cost for building cooling

reguirements.

H,-High-Pressure Tank
(350 bar)

Li-lon Battery
(Batteries for commercial
vehicels)

H, compared to batteries:

Source: KEYOU, IEA
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Repi,
&7
Flexfuel Ing

Gas to Liquid Hydrogen drive
Biofuel 1. Gen

Biomass to Liquid

Lightweight
construction

Rolling resistance

Downsizing and
supercharging

GRAVIMETRIC ENERGY DENSITY

H,-High-Pressure Tank
(350 bar)

Li-lon Battery
* Lithium-lon Il Battery;
** Lithium-lon IV Battery

H, compared to batteries:
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3rd Pillapof our Fan-Strategy: Replace VDA

H2-Ignition system

» Exhaust gas recirculation

H2-Fuel system
Engine control unit
Turbo

Source:
KEYOU, DaimlerAnglo American



Technology ost Comparison
The FVV Study for climate neutral mobility
8,000
7,000

m Generation (incl. vehicle costs) = Transmission (electricity)

u DAC m Synthesis
Final Storage = Fuel Transmission
Charging/Filling Station = Vehicles (Increase) - adjusted

Source: FVV, Nov 2021

= Electrolyser
m H2 Storage (Buffer)
= Fuel Distribution

VDA
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Cost Comparison VDA
PIN Koot 5

Use efficiency of sun and wind in Germany” and favourable locations
(e.g. North Africa)

The BE use efficiency depends on the location of RE production, the season & the type of drive [RIREEEENEEgs
PV and wind power is

Electric car (Germany) E-Fuel E-Fuel TR
Summer VS. Winter (Germany) (North Africa) than in Germany.
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Lookout: Energy Partnershipd;uels and possible VDA
opportunities for Africa

« To become part of a wimin-EnergyPartnership between Europe and Africa

 To become exporter of fuels and energy

* To create jobs within the energy sector

* To have an positive impact on climate protection for the already existing car fleet within Africa
* Production possibilities:

Long-term average of daily/yearly sum
Daily sum: < 2.2 26 3.0 3.4 3.8 4.2 46 5.0 5.4 58 6.2 6.6 7.0 74 >

[ O KWh/m
Yearlysum: < 803 949 1095 1241 1387 1534 1680 1826 1972 2118 2264 2410 2556 2702 >
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VDA

Thankyou verymuch for your attention!

Comtacts ||

Dr. Jakob Seiler Marius Ochel Victoria BackhausJerling
Head of Coordination Unit for Drives Head of Cluster International Head of Project OfficeAfrica
of the Future and Electric Mobility  AssociationPartnershipsAfrica  VDA-AAAM Project (South
and India Africa)
German Association of the German Association of the German Association of the
Automotive Industry (VDA) Automotive Industry (VDA) Automotive Industry (VDA)
Tel: +49 30 897 842 303 Tel: +49 30 897 842 355 Mobile: +26775968413
jakob.seiler@vda.de marius.ochel@vda.de victoria.jerling.extern@vda.de

jerling@aaamafrica.com

Issaka L. Tetteh

Project Manager, ECOWAS
Region VDAAAAM Partner
Africa Project

African Association of the
Automotive Industy (AAAM)
Mobile: +233550009965
iitetteh@aaamafrica.com
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BACKUP VDA
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1st Pillaof our Fan-Strategy: Save VDA
58- and 98 agreement of UNECE /United Nations has proven to be succesful

« Emission Legislatiorfrom Euro Oto Euro 6
« Worldwideharmonisedtest- and certifiction proceduresfor
passengercars and heavyduty vehicles

 International TypeApproval System

« World Wide Fuel Charta
« Matching Emission Standards andequired fuel quality
 Recommendationdor Diesel,Gasolineand Ethanol
» Different stringencylevelsto be appropriatefor different

marketsworldwide

WORLDWIDE
FUEL CHARTER

SEPTEMBER 2013

Source: UNECE, OICA
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Possiblé®pportunities for Africa VDA

* To become part of a win-win-Energy-Partnership between Europe and Africa

* To become exporter of fuels and energy

* To create jobs within the energy sector

* To have an positive impact on climate protection for the already existing car fleet within Africa

What is needed?
* Governments who want to use this opportunity with i.e. pilot projects supported by industry
stakeholders



What's the future of vehicles produced in Africa for Africa? VDA
The african cars of the future have to tackle the challenges of the future!

Verband der
Automobilindustrie

Air Quality ClimateProtection
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Pathways for renewable energies VDA

Renewable Fuels gum
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Conventional
(& First generation from
wheat, canola, palm oil etc.;
potential competition with
food or land use ,ILUC")

Bio Fuels*

*Potential drop-in share of
5-35%; without vehicle Advanced

modifications (£ Second & Third generation
from waste, residual materials
and algae in accordance with

sustainability criteria)

E-Gasoline
Electro-Fuels** E Diesel
(made from renewable
electric of energy) E-Gas

E-Hydrogen

**Unlimited potential for
drop-in; higher quality than
fossil fuels
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Technicatoutes and synergies
Characteristics of BtX and PtX

VDA
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Renewable resources / Conversion / Intermediate storage / Logistics Products / Further processing
energy carrier
a . Food / fodder
’ (e.g. extraction meal, DDGS,
. . . -+ CO gluten)
Energy crops Bio-chemical conversion . 2
(oil, sugar, starch, b (alcoholic fermentation, » CO;
@ lignocellulose) anaerobic digestion) » Bioethanol
[1°]
§
= Residues and . : . N o
= waste Physico-chemical conversion » Biodiesel (FAME)
% (wood, straw, manure N\ (oil mills, refining, trans-/
= biowaste, UCO, fats, esterification)
= industrial residues Product »
8 ) treatment HVO / HEFA
a Al Thermo-chemical conversion (ceaﬁ d(illt?:fr:]ilr?gg’ i
. gae (pyrolysis, torrefaction, hydrotreating, . Methane / hydrogen
(micro-/macro algae) gasification, hydrothermal hvd ki ’ .
YWOCTacking, . (biomethane, PTG)
processes) — isomerisation [ 4 !
destillation)
€0z | (o g hathanstion, : Synthetic fuels
= . Fischer-Tropsch, (e.g. B/PTL, B/PTG)
ke Wind PJ H methanol, alkenes)
= . Synthetic chemicals /
w Electro- | g intermediates
b} o
° Solar y  chemical H, (e.g. methanol, alkenes, naphtha)
o conversion ’ - -
g (electrolysis) . Basic Chem_lfa|5 /
v H 1 intermediates
T Water / 0 | (e.g.glycerol, fatty acids, carbon
o Geothermal " 2 4 acids, aromates)

SynBioPTx © DBFZ 01/2019 (w/o entitlement of completeness)
B/PTG — Biomass-/Power-to-Gas, B/PTL — Biomass-/Power-to-Liquids, DDGS - Dried Distillers Grains with Solubles, FAME — Fatty acid methyl ester, HVO / HEFA - hydrotreated vegetable oils / esters and fatty acids,
UCO = used cooling oil
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|dentifiyinghe appropriate powertrain/energy-
technologies

There is no golden bullet

Powertrain | Powertain

maturity

Efficiency

Energy
Infrastructu
re
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VDA

Eco
Friendly

SFENgine
Cl Engine
CNG

FlexFuels
(Ethanol)

H2
Combustion

FuelCell
PHEV
BEV
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AssociatiorpartnershipGermamAfrica
Fieldsof activity

Capacity development and building

Establishment of
the main office

V DA Xirttc))?r?gb(ijl?nrdustrie
Development of the "I"\
membership structure "'

(SMEs & national
associations)

Expansion to suppliers &
other industries
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VDA

Support for the representation function

Development of cross
national standards for Al
products

Reduction of trade barriers i
Africa and in EUJAfrica
relations

Improving the
investment climate for
Al

Design of PPD
mechanisms

Support in marketing and
image building
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