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The Re-Mix ...

* How did this finally happen?
* What will this technology mean for the world?
* And what about logistics?

* What does this mean for the broader global economy?



The First Car

In 1807 ﬁ'aﬂ;a/s /saac JMgned the ﬁrst car powered by an
internal combustior p e fuel oy-hydragden. In 1886, the first petrol
or gasnllne- | bi was mve ted by la/'/ Benz. sz.alsn
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Frangois Isaac de Rivaz's Hydrogen Powered Car (background)



DISPENSE WITH A HORSE
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| care and anxiety of
| keeping it. To run a
| motor carriage costs
- | about 3¢ cent a mile.

THE WINTON
MOTOR
CARRIAGE

®e. = | is the best vehicle of
its kind that is made.
It is handsomel {.
strongly and yet ligh
ly constructed and el-
=% ' ==l egantly finished.
«q@;u ‘; 1lgi:asil yman 2‘%edilSpeed
rom miles an
bon motor is slmple and owerful No odor, no vibra-
tion. Suspension Wire eels. ‘Pneumatic Tires. Ball
Bearings. & Send for Catalogue.

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.




Electric vs

.Gasoline

No Tailpipe Emissions jﬁh\

Utility Company ﬂ

100+/- Mile Range ma! | |

Hours to Recharge

2 cents per mile ee

m Greenhouse Gases/Pollution

bl orec

M= 300+ Mile Range

Minutes to Refuel

esss 12 cents+ per mile
o000

Household
Plug

Rechargeable
Batteries Gas

Pump
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FEARIN OUR CUSTOMERS. \
THERE MAY BE ACOIDENTS,
BUT IT 18 A SAFER WAY
70 TRAVEL

THERE 1S NO LIMIT
T0 THE POSSILITIES
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PEOPLE ARE NORE
CONCERNED WITH THE
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Charging infrastructure

Az a result of sionificant investments and « government
rirastnacture wall be widely avarlable acoss

pOWerlrans
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support, refiable and uniform charging
35 Europe f| x the whole spectrum of alomative
S substartisly increasing the marke! uptake of these vehickes

fa

Alternative fuel vehicles

Thanks to a steady renewal of the yehicle
Mleet we '-'.Il‘ be able 10 reap the benefins
of the latest low-&mission technoloqy

ensuring that vehicles congume less fual

{and emit lags COZ amissons) and emit

Woss pobutants ie NOx and PM

ac

Vet

Ervronmental chaflenges, lower battery
costs, morn wickely sailable charging

nirastructure, and NCreasny ConSumie

Ceprance vl cregle Stronger momeanum
for the full spectrum of ahemative fus

o5 (electng, hybod, fuel cell natural gas)

Truck platooning

Truck platooning - the linking of two

ACEA forecasts a market

Of Mace trucks in Convoy via wireless
share for all efectn

cally-chargeable

will become a
vehicles (e electric and twbird) commaon sight throughout Europe in the
[

of up to 8% by 2025 future, saving fuel and reduc ng COZ
emissionsup 1o 1

commumcanons



Price of the Product

Price of Related Goods

Consumer’s Income

Consumer’s Tastes and Preferences

i 5,

Determinants

Advertisement Expenditure

. J/

Consumer’s Expectations

Demonstration Effect

Population of the Country

Distribution of National Income




Electric Car Sales Are Surging In China
Electric vehicle sales (BEV and PHEV) by county in 2017°

china I
United States EE _ 198,350
France I I 118,770
Norway 5= I 62,260
Germany . - 54,560
Japan @ - 54,100
United Kingdom - 47,250
Australia I 2,280
INdia | 2,000

Brazil K83 ' 360

@ @ @ * Selected countries, BEV - Battery electric. PHEV - plug-in hybrid. .
@statistaCharts Source: International Energy Agency FOl'bes Stat|Sta ."-



ONE IN THREE PEOPLE IN SOUTH EAST ASIA FU?ILSJ;;ES
ARE OPEN TO ELECTRIC VEHICLE AS NEXT CAR -~

Top 3 barriers to overcome for
EV purchase in selected
South East Asian countries

of respondents are open to
purchasing an EV as their next

car, with respondents in the "
Philippines, Thailand, and :

Indonesia the most eager : Better

safety
standards

®
&
==

a e Lower
operating
Charging costs
flexibility & e Environ-
convenience mental

awareness

Nissan-commissioned study Future of Electric Vehicles in

NISSAN NTELLIGENT MoBILITY South East Asia”, conducted by Frost & Sullivan in Jan 2018 FROST & SULLIVAN




2 Wheelers
Around 5 - 7 millions

Passenger cars
Around 1-2 million
3 wheelers
Around 500,000
Buses
Around 250,000
Public EV Chargers
Around 2 million

L=




Light-duty vehicle fleet by type

Billions

1.75 : -
Electric/PHEV*/fuel cell

1.50 Hybrids

1.25
Natural gas/LPG
Diesel

1.00

0.75

0.50 Gasoline

0.25

0

2010 2015 2020 2025 2030 2035 2040

*Plug-in hybrid electric vehicles



Figure IF1-1. Plug-in electric vehicle sales as a percent oftotal vehicles sales in

2015 for select countries

plug-in electric vehicle sales
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U.S. Plug-in Electric Vehicle Sales by Model

400,000

B Chevy Volt
Nissan Leaf

B Smart ED

B Mitsubishi | EV

B BMW Active E

B Prius PHEV

™ Ford Focus EV

B Honda Fit EV
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' Toyota RAV4 EV

B Ford C-Max
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Energi
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Charting a New Journey

Drive started with the Niti ﬁ ﬁ ﬁ 7

Aavyog policy on EVs, defining ﬁ ﬁ ﬁ Hfﬂf
a 15-year roadmap to attain

complete electrification Ola, Uber, and BS Protocol
Zoom began for Charging

tapping into the was formed
Ne,-v; DeeI(;ﬂ EV portfolio of to build the
oraer i Mahindra framework for
10,000 future charging

vehicles worth tati
¢2,000 c /” rma

M&M-Ford, Penetration of -
Renault- £ O\ : EVsgioballyis tm

Nissan, @KCED) | jessthan 1% . Slam has proposed
Honda . Incentives,

Motor, Mercedes . Indlahasissuvesrelatedto : Including tax
Benz, BMW, Volvo @ charging infrastructure, . reduction on

andJLRhaveEVs | rangeanxietyandactual | electric vehicles
plannedforindia : vehicle cost . to5%from 12%



¥ Current number of public chargers and EVs across Europe

600 —— / 10 EVs/PCP
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Recharging public points per 100.000 inhabitants

PCP : public charging points
Off the charts: Sweden: 79 PCP/100,000 inhabitants and 1043 EVs/100,000 inhab,

Netherlands: 296 PCP/100,000inhab and 996 EVs/100,000 inhab.

Luxembourg: 153 PCP/100,000 inhabitants and 755 EVs/100,000 inhab.
“T= TRANSPORT & w@transenv [ @transenv

| = ENVIRONMENT @ transportenvironment.org Source: T&E analysis of Plugsurfing, OpenChargemap and EAFO



FIGURE 1- U.S. Freight Forecast, 2015 - 2045

30 Billion Tons per Year

® Truck = Rail mWater = Multiple Modes = Pipeline m Other
25

20

15

10

0
2015 2020 2025 2030 2035 2040 2045

Note: Chart excludes Air' data series.
Source: Federal Highway Administration



10 ARGUMENTS
FOR AND AGAINST ELECTRIC VEHICLES

Argument FOR
Electric Trucks

Commercial battery electric vehicle (CBEV)
weight is not an issue

CBEV technology is proven and here now

Maintenance will be less costly !

CBEVs will last beyond 10 years

CBEVs will be competitively priced

CBEVs will be less expensive to operate

CBEVs will command a premium at resale

Trust the market to provide CBEV
charging solutions

Trust the market to provide CBEV
charging solutions

The grid and market will evolve with CBEVs

Argument AGAINST
Electric Trucks

Vehicle tare weight is too high to support
my freight needs

»f]

~ Maintenance may not be less costly

Fd

- Vehicle life is too short

U ..; Vehicle purchase price is too high for a
' positive ROI

-‘f;-; Vehicle operating costs are too great for
'~ positive ROI

R ("I::ﬁ’e electric grid cannot support growth
'in electric vehicles




436.5 million

metric tons of CO2 emissions in 2017

353 million

metric tons of CO2 emissions
are from full-truckload freight

83 million

Full-Truckload
Less-than-Truckload

Other

Source: Convoy analysis of data from the U.S. Environmental Protection

co “vo ' Agency and U.S. Census Bureau's

2002 Vehicle Inventory and Use Survey.

=




Model availability to double by 2023

Total cumulative vehicle models, U.S. & Canada

o e




MOTIVATORS FOR FLEET ELECTRIFICATION

Sustainability and environmental goals

I 64

Lower cost of ownership

B 50%

PR/Reputation

I 2o

Current or potential regulation

B

Increased vehicle uptime

B

Prepare for an autonomous vehicle future

| %

Data for route optimization




Augmented 4 System
Reality ‘l‘l dustry 4.0 @a@ Integration

Internet of
Things




DIESEL DELIVERS

the Goods and the People

75%

of ALL commercial
vehiclesinthe U.S.

1K Electric /
~55K CNG
~3 Million Gas

are diesel-powered

10+ Million

Diesel Class 3 Class 4

97% of Class 8 big rig trucks

are diesel-powered ‘

44* 473%

powered by newest generation increase since
of advanced diesel technology last year

84°/o of transit buses in the
U.S. are diescbpowcred'-‘
o

powered by newest generation increase since
of advanced diesel technology last year

YDIESEL

43% 6.8”%

powered by newest increase since
generation of advanced last year
diesel technology

N B g 2 am 4R

Class 5 Class 6 Class 7 Class 8

Percentage of
Newest Generation NATIONAL
Heavy-Duty Trucks 43%

Ranking
1 Indiana 65% Tennessee 47%
2' Oklahoma 56* Maryland 47*
3 Utah 55% Hlinois 46™
4 Texas 50" D.C. 46"
S/ Pennsylvania 48% 90 wyoming 45%

Indiana is #1 for 7 years in a row
at 65% for MY 2010+ heavy-duty trucks

9 4% of school buses in the

U.S, are diesel-powered ——

46 ®6.5%

powered by newest generation increase since
of advanced diesel technology last year

New Technology Diesel Trucks Deliver Big Benefits for Climate and Clean Air

emissions 0~ 126M

Tonnes of CO,

+18"

Tonnes of NOx

e 1245
=
=

Gallons of Diesel Fuel

¥296"

Barrels of Crude Oil

Source - July 2019 U.S. Vehidles in Operation Data (Class 3-8 vehicles, Model Year 2010 and newer) provided by IHS Markit

Ratio of 2020 jet fuel consumption by commercial passenger jets to 2019 consumption, seven-
day maving average (January 1, 2020-August 16, 2020)

2020 consumpiion relative 10 same day in 2019

120%

Aot 16, 2020, consusiglan in the
Uning States was 4% of the amount
Cofdamed o August 16, 2019

100%

80%

60% China

Undted States
Europe

rest of the
Americas

40%

20%

Jan Fob  Mar  Age  May  Jun Jul A cia’

U.S. preduct supplied of gasoline, distdlate, and jet fuel (May 2019-May 2020) S
milion barreis per day (W) cla

12
« Mar 13: natonal emergency for

'

v COVIDAS declared

maotor gasoline
7.2 mition bid

4 ~— Gustillate fuel oil
: 3.5 milion hid

2 5

\ jet fuel

y 0.6 mihon bid

May-20
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May-19 Juk19

v
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Optical cameras

Laser range finders
Radars

Infrared systems



Global autonomous ships market size, by autonomy level,
2015 - 2025 (USD Billion)

5.53 5-68 I I I

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

® Semi-Autonomous % Fully-Autonomous

Source. www.grandviewresearch.com



Market overview:

CAGR

1.00%

= The autonomous ships market is projected to grow from USD 6.1 billion in
2018 to USD 13.8 billion by 2030, at a CAGR of 7.00% from 2018 to
2030.

* |ncreasing global sea trade, improving marine navigational safety, and
growing maritime tourism are major factors expected to drive the market
for autonomous ships.

= The European autonomous ships market is expected to witness the
highest rate during the forecast period, owing to the increasing
investments various companies such as Rolls-Royce, Kongsberg, and

2018 2030 Wartsila to develop fully autonomous ships in Scandinavian countries
suchas Norway.

e-estimated, p-projected



REMOTE-CONTROLLED /7 AUTONOMOUS SHIPPING
THREAT, RISK, HAZARD AND VULNERABILITY SOURCES

Extreme
Space
Weather

Power Grid

butage

Remote- Malicious
Controlled/ State/.
Autonomous non-state

Shipping ACLOr

Remote
Operating
| Centre




By Designation

® North America ™ Europe

mTierl wmTier2 »Tier3 m Cievel Executives ® Directors © Others
" Asia Pacific » RoW



Changes in lifecycle revenue pools per vehicle EV vs. ICE [EUR], 20157

Upstream Downstream

11,5002

9,300 9

3,500

-1,0002 -1,300
-3,000
Suppliers OEMs Fuel/Energy Aftermarket Financial New value Recycling
(Parts & Service)  services added services®  / Reuse

« OEMs eager to produce  + Car sharing models etc. + Mobility services / new  High
components to leverage lower leasing models to switch efficient
operating costs to TCO comparision recycling

1) Assumption: A-class vehicle produced in 2015, life time 15 years, 12.500 km p.a., one battery change, all figures at 2015 costs (2nd battery: at 20220 cost level) needed
2) Assumption: all new powertrain components manufactured by suppliers 3) Telematik, fast Charging, ...
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14% (-2%) !

9% of the electricity
is exported

Biomass B WE

Brown coal (lignite) B3 S

Revewable

| Photovoltaic solar &7 (-3%) energy
34% (*1%)  Fossil
Hydropower EAEEEY fuels
51% (+2%)

O 19% (-2%)

Nuclear power | .

Natural gas Ly NELE8 )

Source: AG Energieblinanzen
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Effects of Subsidizing the Purchase of Electric Vehicles

Gasoline Consumption

Greenhouse Gas Emissions

Excluding the Effect of
CAFE Standards

Reduces consumption by those who
purchase electricvehicles

Costs the government $3 to S7 per gallon
saved when people buy an electric vehicle
that is similarin size and performance to a
conventional vehicle withaverage fuel
economy

Reduces emissions produced by those
who purchase electric vehicles

Costs the government from $230 to
$4,400 per metric ton of carbon dioxide
equivalent emissions reduced when
people buy electric vehicles that are
comparable to conventional vehicles
with average fuel economy; that cost
alsodepends on the emissions released
in generating the electricity used to
recharge vehicles’ batteries

Including the Effect of
CAFE Standards

Short-term effects

Long-term effects

Has little or no impact on total
consumption

Government’s cost per gallonis much
greater than above

Has little or no impact on total
emissions

Government’s cost per metricton is
much greater than above

The tax credits can affect gasoline consumption and emissions if future revisions to
the CAFE standards are influenced by current sales of electric vehicles and

expectations about future sales.
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Transported Asset Protection Association

*wosday, July 13, 2016

TradeGe‘f”ék Connect on LinkedIn for the very latest in trade!
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