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nEngineering - Made in Germany*

PEM Motion was developed in 2014 within the innovative environment of RWTH Aachen University. Since
then it has been offering consulting and development services in the future mobility sector with great
success. Thanks to our offices in San Luis Potosi and Monterrey, we are able to serve our

partners and clients all over the country.

We offer a wide range of development and consulting services for industrial production in our core competencies ...

BATTERY TECHNOLOGY DIGITAL DRIVE PROTOTYPING PRODUCTION PLANNING
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Today's dilemma: divergence in mobility innovation

There are currently two mutually exclusive
approaches to move mobility into the future:
creating bold visions on a white canvas or evolving
the status quo incrementally. Neither approach
delivers truly innovative, yet reality proven solutions.

Begin with the end in mind

+ PEM Motion takes a different path!

+ We are the first to truly integrate envisioning
and industrialization directly from the beginning. [
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How to combine visionary ideas & efficient industrialization?

By focusing on the RETURN ON ENGINEERING

we dramatically increase the efficiency of the Costs/
. . . Earnings
pProcess to realize innovative results. R ; Increase customer value
-
+50% s ~
/ N\
/ \
/ \
R \
Reduce time of \
industrialization (t/2)
Y i >
Customervalue N\ _ _“ / Product life cycle
N Reduce costs of
S ~ industrialization (I/10)
t = time of industrialization; | = Investments of industrialization

- 90%

Source: Prof. Achim Kampker, Jurgen Gerdes, Prof. GUnther Schuh (Eds.): Think Big, Start Small. StreetScooter. The e-mobile success story: Innovation processes radically more efficient. Springer Berlin Heidelberg (2017)
For more information see also www.returnon.engineering
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The new path to realize the future of mobility

Challenge
Development and industrializing of
affordable and functional electric mobility.

Approach

A radical reduction of the industrialization
effort while increasing the consumer value
to apply the Return on Engineering
methodology.

Result

From drawing board to full scale production
In only three years with the innovative PEM
approach. The StreetScooter is in use today
as the perfect tool with reduced costs for
Deutsche Post and many other fleet
customers.



Combining deep knowledge and practical skills

+ We merge an exceptional expertise in
technology with a hands-on culture in
a highly professional environment.

+ We proactively search for new
solutions — often before even being
asked.

+To achieve exceptional results, we are
willing to go the extra mile.
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Bridging the gap between engineering and consulting

+ We shape the mobility of the future
also through consulting services.

+ Our holistic view on product &
production processes allows for tailor-
made projects.

+ Being experts in e-mobility enables us
to base our consulting support on
deep technology know-how.
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Leading player in an active eco system

We prOVIde dCCeSS tO d RWTH Aachen University O
large number of resources WZL O
in the mobility sector. elabo Aachen
Ramp-up factory O O campus
. . Demonstration factory O
With our established Office for e-mobility o . O Headquarter Aachen
network we are able to OTRWIH ASChen gip g MOTION Locations O Berlin
. O O Stuttgart
pursue a high degree of Engineering
: : : Valley Aachen O Mdnchen
vertical |nteg ration. StreetScooter O o O KEX .
Partners O Monterrey, Mexiko
UZE Mopbility O O Schuh & Co. Berylls O San Luis Potosi, Mexiko
Futavis O O ACAM Raven Group
(o) (o)
5P Capital Production.Net AHT Cluster

Shift2Start
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Leading player in an active eco system

Velocity
We provide access to a RWTH Aachen University O Ducktrain O °
.GO bil
large number of resources wzLo , O oo Mople
. . clab O Spin-offs StreetScooter
INn the mobility sector. Aachen O Research
Ramp-up factory O O _campus
) ) Demonstration factory O
W|th our esta bl |Shed Office for e-mobility o bEM O Headquarter Aachen
network we are able to OTRWIH Aachen cip g MOTION Locations O Berlin
. o O Stuttgart
pursue a high degree of Engineering
. . . Valley Aachen O MUnchen
vertical |nteg ration. StreetScooter O O KEX .
O etrere O Monterrey, Mexiko
UZE Mobility O O Schuh & Co. @) O San Luis Potosi, Mexiko
A d d t | O Berylls
n. ) We O no Oh.y Futavis O O ACAM (o) Raven Group
build future mobility, we o o o ALTCl
. . 5P Capital Production.Net ueter
also build companies! Y shiftastart
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Our offer of engineering and consulting services

BATTERY TECHNOLOGY

|]:+:ﬁ -

Product and process technologies
for battery industrialization

Engineering: battery modules and packs
Fit 4 e-mobility: matching clients’ current
products to future mobility needs

Future mobility consulting: battery safety,
purchasing and supply chain, flexible and
cost efficient production

Testing and certification: battery cells and
modules

Re-X expertise: re-use, remanufacturing
and sustainable recycling

+ o+ o+ o+ 4+

DIGITAL DRIVE

1-'?‘

* 43\‘0
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Digital solutions
for future vehicles

E/E engineering

Mobile robotics and automation
Electric powertrain engineering
Requirements engineering
Data driven analytics
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PROTOTYPING

Engineering from idea
to production

Mechanical engineering, specification,
concepts, design and simulation
Prototyping, model making and tooling
for prototypes up to pre-series

Tools and fixtures production in 1 day
AM 4 X — Application analysis, design,
training and manufacturing for

3D printing

Process development joining

Flexible body shop technologies and
processes

+ o+ o+ o+

PRODUCTION PLANNING

L p=o.

110_

Agile production
planning

Factory, assembly, body shop
planning for electric vehicles and
components

Invest reduction

Modular production architecture
Training and qualification
Ramp-up support



We globally work as one collaborative team

Together with our partners we focus on realizing the future of mobility. For global collaboration
we also have offices in San Luis Potosi, Monterrey (Mexico) and Sacramento (USA).

GERMANY
' BERLIN NETHERLANDS . '

USA ’
CHINA
' AACHEN ’ BEico d

STUTTGART '
' MUNCHEN

' PEM Offices
. PEM Partner Offices
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PEM Motion Office Mexico 'xﬂ‘

Due to our locations and partner network within Mexico, Additional service unit in Mexico: Qualification Programs
we are able to support our customers in the whole
country.

As a result of our connection to Germanys leading engineering
university, we focus on building up capabilities by
communicating the current German industry standards.

S Modular Approach

Training of simple

operational tasks as

well as for superior
tasks

Trainings close to the

Monterrey actual work processes

San Luis Potosi ’

Fast & Focused 5
Trainings

Mexican Trainers

Working with Mexican Quick availability of
trainers for best additional workforce
possible education

' PEM Offices . PEM Partner Offices
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Our guiding principles

CREATORS OF FUTURES

Our heart beats for actively shaping the
mobility of the future and making it better.
That's what we do. Concretely. Day after day.

FIERCE MIND, FRESH SPIRIT A
We feel comfortable outside our comfort zone
because we know that truly innovative
solutions only emerge there. We go further.
We are constantly learning. We are getting
better and better.

NONCONFORMISTIC
PROFESSIONALISM

We firmly believe that the challenges posed
by OEMs as well as start-ups can only be met
with professionalism and a dash of
nonconformism. We always find exactly the
right measure.
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REALITY PROOF

We really put ambitious and visionary
ideas on the road.
Realizable, producible, usable.

AS PARTNERS

We are convinced that the best of all solutions
is the result of working together as partners.
In a team, with customers, with partners of
our extensive network.



Our leading heads

Prof. Dr.-Ing. Achim Kampker Dr.-Ing. Christoph Deutskens
Partner Partner + CEO

Dr.-Ing. Heiner Hans Heimes Kai D. Kreiskother Dr.-Ing. Johannes Triebs Christoph Lienemann
Vice President Vice President Vice President Managing Director North America
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Ayoung organization with a proven track record

62 6°
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2015 2016 2017 2018 2015 2016 2017 2018

+ Founded in 2014 as a spin-off from RWTH Aachen by
talented innovators with a strong sense that today’'s mobility
innovation needs a fresh approach.

+ Rapid growth, from one desk with two people to seven
offices on three continents with more than 40 employees in
2018 and an average annual increase in turnover of 43,6%.

+ Our diverse team is our strength: from race team mechanic

to experienced consultant, from highly motivated graduate
to seasoned engineer from all over the world.
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Automotive
OEM

59 Start-Ups 329%

20 35
5

2015 2016 2017 2018

Automotive

Mechanical Supplier

Engineering Mobility
Industry Provider

+ Working from day one with renowned automotive brands
and ambitious start-ups.

+ Top-level strategic partnerships with two automotive
manufacturers and one premium automotive consulting
company.

+ Latest contribution of PEM Motion to a breakthrough

innovation: a self-driving trailer with automated “follow-me”
function that is now industrialized in our spin-off Ducktrain.



Examples of our contributions for the future of mobility

i

il
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With the e.GO Life just being about to hit the roads, our spin-off e. GO Mobile addresses one of
our very early hypothesis — if one makes it right, electric mobility can be affordable, attractive
and fun!

Started as a research project to validate innovative production engineering methods, the
StreetScooter quickly became the show case displaying that electric mobility can meet
on-road requirements as well as financial targets.

Future mobility is way more than just 4-wheelers! We believe that more and more last-mile
and urban devices will hit the road - in just another price-sensitive sector whose products
require a consistent design in terms of producibility.

With our expertise in battery production, we support the planning of a1 GWh industrial
lithium ion battery cell production. Besides technical process planning and equipment
supplier discussions with final selection, PEM also consults in factory design and business case.
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Your contacts for Mexico and North America

Christoph Lienemann, M.Sc. M.Sc. Peter Niesing, M.Sc. Daniel Mock, M.Sc.

PEM Motion PEM Motion PEM Motion

Managing Director North America Consultant Consultant

Karl-Friedrich-Stral3e 60 NEX Offices - Alttus Corporate Center NEX Offices - Alttus Corporate Center
52072 Aachen, Germany Av. Sierra Leona 360, 78214 San Luis Potosi Av. Sierra Leona 360, 78214 San Luis Potosi
Tel.: +49152 /019 638 75 Tel.: +521(81) 8020 6148 Tel. +521(81) 8020 6135

Mail: c.lienemann@pem-motion.com Mail: p.niesing@pem-motion.com Mail: d.mock@pem-motion.com
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PEM
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PEM Aachen GmbH - Karl-Friedrich-Str. 60 — 52072 Aachen, Germany
WWW.pem-motion.com



