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[TARGET 3-6| [TARGET 3-9) [TARGET 5-1] ITAI!GET 55| [TARGET

.
REDUCE ILLNESSES
N v IMPROVE WATER
ﬁﬁ;ﬂfﬁgﬂﬂm EMD DISCRIMINATION EA%‘:EE,,}?‘[}N N QUALITY, WASTEWHTER
REDUCE ROADINJURIES |  |HAZARDOUS AGAINSTWOMENAND | | EADERSHIP AND TREATMENT AND SAFE
AND DEATHS POLLUTION GIRLS DECISION-MAKING REUSE
[TARGET | [TARGET 8-3] [TARGET 8-4] [TARGET 10-2] [TARGET 10-3]

DIVERSIFY, INNOVATE PROMOTE POLICIESTO IMPROVE RESOURCE PROMOTE LINIVERSAL

AND UPGRADE FOR SUFPORT JOB CREATION EFFICIENCY IN SOCIAL, ECONOMIC ENSLURE EQUIAL
PRODUCTIVITY ENTERPRISES PRODUCTION NCLUSION END DISCRIVINATION

| TARGET 11-2] |TARGET 11-3| [TARGET 11-6| [TARGET 1A [TARGET 12-7] |TARGET 12-8]

PROMOTE PROMOTE UNIVERSAL
SUSTAIMABLE PUBLIC UNDERSTANDING OF
PROCUREMENT SLISTAIMABLE
PRALCTICES LIFESTYLES:

[TARGET 12:C] ImRGET 15-5) [TARGET 16-6] [TARGET 16-7| [TARGET _ 17-16)

14-1| [TARGET

[ REMOVE MARKET

EMO KET_ - DEVELOP EFFECTIVE, EMSURE RESPONSIVE, ENHANCE THE GLOBAL
E:‘\IEE'IR;IFGH? THA PROTECT BIODIVERSITY ACCOUNTABLE AND INCLUSIVE AND PARTNERSHIE FOR
WASTEFIL REDUCE MARINE AND NATURAL TRANSPARENT REPRESENTATIVE SUSTAINABLE
CONSLMPTION POLLUTION HABITATS INSTITUTICONS DECISION-MAKING DEVELOFMENT

Vision

Sweden takes aleading role

In leveraging digital technologies
to shape more sustainable
transport systems
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Digital technology
as leverage for

A efficient use of vehicles and infrastructure

A equal access to mobility and deliveries

A increased environmental performance and traffic safety
A a strong Swedish industry

A new actors within mobility services

Lo % @_i {DD%GGD%CW @ DRIVE : SWEDEN
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0 Closes 4 March 2025
0 Totally ~20 million SEK
0 Project which, in broad

stakeholder collaboration,
addresses system issues
deemed necessary to enable
shared, connected and
automated mobility and
transport.
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Contact

drivesweden.net Sign up to &
linkedin.com/company/drive-sweden receive invitations ¥:

. : | ==
rogramoffice@drivesweden.net and newsletters from
prog @ Drive Sweden! E :
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FUTURE

MOBILITY

Towards sustainable mobility

Innovation collaboration between Sweden and the United States



About Future Mobility

Purpose: Strengthened research
and innovation networks between
Sweden and the United States
within the sustainable mobility
domain

Hosted by: Lindholmen Science
Park AB

Supported by: Vinnova, the
Swedish Innovation Agency

_FUTURE _
MOBILITY




Why innovation
collaboration between
Sweden and the United
States?

We share goals and have complementary
strengths.

Collaboration can deliver:
AMore innovation
ADissemination of know-how
AHigher impact

_FUTURE _
MOBILITY




What we do

A Spread inspiration and opportunities relating to US-
Sweden collaboration and the transfer of solutions
between the countries within sustainable mobility

A Cultivate networks to create and strengthen US-
Sweden innovation collaborations

A Develop and share knowledge about how to foster and
carry out US-Sweden collaboration efficiently and
successfully

A Support actors in finding relevant partners and the
resources for new or expanded collaborations, not least
strategic projects

_FUTURE _
MOBILITY

04 December 2024 12:00 - 13:00 Online

Lunch & Learn: The Road
Ahead for Robotaxis and
Automated Trucks in North
America

In cooperation with Future Mobility , Drive
Sweden invites you to attend an overview of
North...

FUTURE
MOBILITY

MOBILITY




What Is a strategic project?

_FUTURE_
MOBILITY

A strategic project is an innovation
collaboration within sustainable mobility which

Includes actors in both the United States and Sweden
Includes at least one actor representing a potential user
Requires maximum SEK 500,000 in co-funding from Vinnova

Is co-funded by at least 50% of the total budget by the applicants.

@
linkedin.com/company/futuremobility-now ln



Start an innovation collaboration 1T contact us!

_FUTURE _
MOBILITY

- Program Director
~Hans Pohl

' hans.pohl@lindholmen.se

Connect on
LinkedIn

A Project Manager, USA
Jan Hellaker

‘ ' jan.hellaker@lindholmen.se

4

futuremobility.dev
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The Road Ahead for Robotaxis and
Automated Trucks in North America

Richard Bishop
Principal, Automated Driving Strategy & Partnerships

Drive Sweden & Future Mobility Lunch & Learn
December 2024

BISHOP
B CONSULTING
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carrying people
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robots

robots
carrying people

In construction/mining
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Autonomy For Fleet Operations



Automated Driving
Fleets First. RoboDelivery, RoboTaxis, RoboTrucks.

—

-» A Operations area selected for
=i .\“;r W = best fit with tech capability.

A Cost pressure is much less
OKFY NBGOGFALT Y2
about Return on Investment!

A Handson, skilled staff
provides software upgrades,
system safety certification,
maintenance, etc.




RoboTaxis



The deployment of driverless road travel
IS steadily growing.

Rapidly increasing numbers of people are accessing
transportation services driven by autonomy.

CRUISE WAYMO ZO0OX



PeopleCarrying Autonomous Fleet Services
RoboTaxis

‘ ’ A Now conducting 150,000 paid trips per week
In Austin, Los Angeles, Phoenix, San Francisco,
Silicon Valley

AHpab leRéNJ2Yté‘ixf§éé a 2
A Adding four million miles
per month

\&
=
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PeopleCarrying Autonomous Fleet Services
RoboTaxis

‘ ’ A Now adding highway operations, leveraging prior
work In trucking

A Partnering with Uber for new
city deployments

\ x
=
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2024 Waymo Safety Performance Dashboard

Compared to a human
driver over the same 22M
mile distance in Phoenix
and San Francisco, the

Waymo Driver had —>

Phoenix

San
Francisco

Y

S

Fewer airbag
deployment crashes

v 26 FEWER

16

Fewer airbag
deployment crashes

10

Fewer airbag
deployment crashes

/3%

Fewer injury-
causing crashes

Vv 46 FEWER

19

Fewer injury-causing crashes

27

Fewer injury-causing crashes

®
48%

Fewer police-
reported crashes

Vv 48 FEWER

29

Fewer police-reported crashes

19

Fewer police-reported crashes



PeopleCarrying Autonomous Fleet Services
RoboTaxis

cruise

A Cruise selfiriving tech is highly capable.

A 2023 implosion due tdanagement &
Safety Culturethe resset is complete.

A Operations with safety drivers in Phoenix,
Houston

A Transition to driverless expected
In 2025

31



PeopleCarrying Autonomous Fleet Services
RoboTaxis

cruise

A Owners GM and Honda still strong backers
of Cruise

A Prediction: GM will leverage Cruise L4 to be
the first to offer L4 in passenger cars

32



PeopleCarrying Autonomous Fleet Services
RoboTaxis

Z X
A Owned by Amazon

A Bidirectional custom
designed vehicle

A Active in Foster City, Las Vegas,
Seattle

A Small scale driverless
operations in Silicon Valley

A Available to the public soon

33



PeopleCarrying Autonomous Fleet Services
RoboTaxis

2025, with production in 2026 or 2027

I Needs Federal exemption to produce vehicles with no
T=5LS driver controls

I No business model supporting operators

AT Al 9h | yy2dzyOSYSYUd 2F NRo2Gl

A Testing ops in Austin revealed shortly after the event
A Recent rumors of a teleperation approach
A Political favors may change everything!

34
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RoboTaxis China

A. I ARdzQa
a! LR2ff2 D2¢

| Operating driverlessly
In Beljing, Shenzhen,
Yizhuang, and Wuhan.

I 28M driverless miles

I 2M rides

I In a first for China, the
service traverses both
streets and highways

to serve the Wuhan
airport.

a SNIA OS

36



RoboTaxis China

A. I ARdzQa A Pony.ai
al! L2t 2 D2 ¢ 1 derhiing ArizEess
| Operating driverlessly vehicles in Beljing
in Beijing, Shenzhen, and Guangzhou
Yizhuang, and Wuhan. 1 12M driverless miles
I 28M driverless miles across urban roads
i 2M rides and highways,

I In a first for China, the ' $100M investment to

. deploy robotaxis In
service traverses both . .
: Saudi Arabia
streets and highways

to serve the Wuhan I publicly traded on
airport. NASDAQ

37



RoboTaxis China

A. I A RdzQa
al! L2t 2

| Operating driverlessly
In Beljing, Shenzhen,

Yizhuang, and Wuhan.

I 28M driverless miles

I 2M rides

I In a first for China, the
service traverses both
streets and highways

to serve the Wuhan
airport.

A Pony.ali
D2 ¢ 1 ®derhtihg Aridess

vehicles in Beijing
and Guangzhou

- 12M driverless miles

across urban roads
and highways,

I $100M investment to

deploy robotaxis In
Saudi Arabia

" publicly traded on

NASDAQ

A WeRide
| operatesover 600

robotaxis and
self-driving
minibusesin 26
cities worldwide.

I has permits for

public road testing
In the UAE and
Singapore

I publicly traded on

NASDAQ

38



RoboTaxis China

Unlikely to deploy in USA due to gpolitical factors
with Chinese deployers



Shared Rides / Shuttles



PeopleCarrying Autonomous Fleet Services
Shared Rides / Shuttles

@ AdwARENE ¢ ORNAGSNI Sa
Arizona late 2023.

may mobllity - & Offering services with safetyrivers in
I Ann Arbor, Michigan
I Arlington, Texas
I Grand Rapids,
Minnesota

A Handling challenging
weather

41



PeopleCarrying Autonomous Fleet Services
Shared Rides / Shuttles

@ A Business model relies on government customers
A Strong backing by Toyota

may mobility _ _
A Launching operations on

Tokyo streets in 2025

42



Driverless Trucks



Wherever wheeled vehicles
F NB GaR2AYy3 g2NJ] ¢ 0KSN
to make for autonomy.



Demand for driverless trucks iIs driven by:
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A increased safety



Demand for driverless trucks iIs driven by:

A a continuing driver shortage

A energy efficiency

A shorter transport duration times
A increased safety

A lower costs of operations



Four Trucking Domains
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Number of Automated Driving System (ADS) Developer:
Globally

Long Haul

@ Short HauB2B




Number of Automated Driving System (ADS) Developer:
URYA

Long Haul




Automated Trucking
Key Factors

A @) [ &

Operating Vehicle Type Partnerships Revenue  Regulations  Timing
Environment Model



Long Haul Driverless
North America



Role Of The Truck Manufacturer

A OEM partnership essential for scaling!

A Redundant systems key to the safety case must be
factory installed.

A All four of the major truck brands in the U.S. have partnered
with a driverless truck provider.

60



AV Trucking, U.S. Players

Long Haul Short Haul Logistics Yard

Aurora BOTAUTO E/NRIDE  7FORTERRA

Kodiak -Dplus.ai Z Gatik IS==

¥ strek TORC Outrider
luaQbi



Truck Manufacturer Partnerships Are Key
For Commercial Rollout

Aurora - Plus |
v o . v o PACCAR TR/\.TON IVECO
TORC % Gatik . FFORTERRA

DAIMLERTRUCKS ISU2U =( Kalmar



LongHaul AV Trucking
Kodiak

A Providing transport services directly to trucking fleets

A Commercial Phase:
I Launching ofroad driverless operations early 2025

I Onroad customers include CEVA Logistics, IKEA, Maersk,
Tyson Foods, US Xpress, Werner

I Off-road customers include Atlas Sands, US Department of Defense

63



Kodiakcontinuesto scaleits operations
In Texasand acrossthe South.

Loads Delivered

Loads per Week

Miles Driven

Operational Miles




LongHaul AV Trucking
Torc Robotics (majority owned by Daimler Trucks)

HUB-TO-HUB, PHASE 1 1-40 MILES DEVELOPMENT
with scaling plan across US Southwest, then On-highway US hub-to-hub only 2 O 2 7
country-wide - in miles -
MARKET ENTRY
Distribution Highway Bul;gsRMgel: Distribution
S'mg\/; truck, self—;i\‘r\iving ! :\',ii‘é
s o oL %&
T 7
e
Hub/Depot Hub/Depot . . ’
% X >3 billion U
Autonomous Driving (SAE Level 4) Manual dri iving I{\/E\IUE F{)_l.E\l_nAL IN 2030

>1 billion U

202/E 2028E 2029E  2030E EBIT POTENTIAL IN 2030

Daimler Trucks Capital Markets Day, July 2023 .



LongHaul AV Trucking
Aurora

Public Reporting Brings Wealth of Information:

A Delivered 6785 loads across 1.8M miles, nearly 100% on time

A Onroad Autonomy Performance Indicator: 98%

I tracks performance in successfully operating in a commereially
representative setting

A Autonomy Readiness Indicator: 95%
INBFTf SO0a LINPINBKaa G426 NR I OKASOA
ACdzt t O2YYSNDAIFfATFGA2Y O6AGRNRA DS NI
by April 2025.

66



We are autonomously hauling freight for our
pilot customers on two lanes in Texas AURORA

S

Feds:.  WERNER  [Zhback

o—90
Uber
SCHNEIDER i bt
o ‘e

Delivering 4000 loads across 1M miles nearly 100%iore.

’4\“’ ora ©2023 Aurora Proprietory Pilots are operated under the supervision of vehicle operators.



We plan to launch Aurora Horizon in Texas and then initially
expand through the interstate highway system across the
Sun Belt before moving northwards

lllustrative lane expansion through
S 2027 given commercial, technical,
and regulatory considerations

I Anticipated 2024
Launch Lane

Aurora cxm sy



A Look At Driverless Laungiurora

2024 2025 2026 2027

| | | |
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| | | |
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20 Trucks



A Look At Driverless Laungiurora

2024 2025 2026 2027

| | | |

Initial Hundreds
Driverless Launch  of Trucks

20 Trucks
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2024 2025 2026 2027
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A Look At Driverless Laungiurora

2024 2025 2026 2027
| | | |
Initial Hundreds Thousands OEM plants build
Driverless Launch  of Trucks of Trucks dal yé ¢K2c

20 Trucks of Trucks
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A Look At Driverless Laungiurora

2024 2025 2026 2027
| | | |
Initial Hundreds Thousands OEM plants build
Driverless Launch  of Trucks of Trucks dal yé ¢K2c
20 Trucks of Trucks
Upfitting L4-ready trucks Scaling up with
from OEMSs Tier 1 supplier Continental

and OEM partners

74
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Long Haul Driverless
Upstarts



LongHaul AV Trucking Room for Newcomers

Stack AV

A Alcentric development

A Funded by Softbank ($1B)
A Founders of Stack AV earlier founded Argo.ai robotaxi
AS5SOSt 2LIYSYUd AY AGQOANIdzZrf &L OS€



LongHaul AV Trucking Room for Newcomers

Waabi

A Alcentric development

A Uber Freight partnership running on routes between Dallas and
Houston

Al 2YYSNDAFE 2LISNI GA2ya gAff SELI
A Transportationas-a-Service TAAS business model
A On-roadtesting underway in Texas



LongHaul AV Trucking Room for Newcomers

Bot.Auto

A New entrant for 2024

A $20M initial funding round

Ad[ SOSNI AHXRIASOdzL U XNBEDKYy 2f 238 ¢
A Transportationas-a-Service business model

A Now starting oaroadtesting in Texas
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Long Haul Driverless
The Supplier Approach



The New (Old) ParadigntSupplier Approach
- plus.ai

A Plus productiorready system being adopted by leading truck OEMs
A 2021 | Iveco production partnership
A 2024 | Traton production partnership, production in 2027

A 2024 | HyundaMotor Companycollaboration in testing L4 fuel cell truck

80



The New (Old) ParadigntSupplier Approach
- plus.ai

A Addressing all levels of autonomy by adapting L4 capability
A SuperDrive (L4)
A PlusDrive (L2)
A PlusProtect crash avoidance

A PlusVision perception software

81



The New (Old) ParadigntSupplier Approach
- plus.ai

A Rather than fielding a trucking fleet directtgch product flows to
supplier/OEM.

82



Accessing autonomy through the OEM
marks further maturing of the space.



The supplier model will increasingly become
dominant across tech developers.



Short Haul B2B



Gatik

A $250B ShorHaul Logistics market
focus

A Customers include: retail, grocery
chains, office supplies

% Gatik

WE OWN THE MIDDLE MILES

A Locations across North America™ %
include Texas, Arkansas and Ontario &

AUTONOMOUS DELIVERY TRUCK

A Operating on repetitive, predictak e
routes (surface streets and hlghways

A 65 trucks in commercial operation
today

AG C NBAAYIKeGE 2 LISNI A 2
In coming months

© 2023 | Gatik Confidential and Proprietary



Smaller autonomous trucks in Short Haul B2B
can displace tractor trailers in local operations.



Industrial Ops



Autonomous trucks in industrial operations
are synergistic with long haul highway operations.



Industrial Operationg Forest Products Innovations (FPI)

A FPI is a research center funded by the
Canadian Forestry Industry

A FPI contracted witlrorterrato
develop a truck platooning system for
timber hauling

A FPI targeting preommercial
operations in 2025

90



Industrial Operationg Minn-5 1 { CI N S NXa

A Since 2022, leaddpllower truck platooning in
North Dakota hauling harvested beets to processing plant

A Tech supplied bikratos Defense

91



Industrial Operationg Kodiak

A Driverless in West TexgBermian Basin
I Hauling frac sand for Atlas Energy Solutions
I Private, compactedlirt industrial roads

I First driverless delivery: May 2024

A Experience developed in this environment accrues
to validation for onhighway operations

92



Timeline



sepLovments 2022 2023 2024 2025 2026 2027
Aurora
Kodiak _;giii
laabi
% Gatik
IS ==
7 FORTERRA
Outrider
‘1‘ HEAEOR Kod E k % FORTERRA

vV O L. ' v O

02024 Bishop Consulting



What To Keep An Eye On



U.S. State AV Laws & Regulations

‘ . Expressly able to deploy

. Expressly able to test

Silent on AV Operation

AVs > 10,001 Ibs prohibited

. fiCommercialdoAVs only

*[llinois has an executive order in
Autonomous Vehicle Industry Association (AV2A24 State of AV place that has not been implemented



https://theavindustry.org/resources/2024_StateOfAV.pdf

What To Keep An Eye On

A Regulatoryt U.S.

| 25 states allow operations of fully automated trucks
A Californiahas not allowed truck automation since initially allowing automated cars.
New proposed rulemaking aims to allow trucks.
I U.S. situation isfractured but works (for now).

A Industry seeks USDOT NPRM to formally allow automated trucking and creating an
AV Federal Safety Framework.

[ US.laborunions Gt 6 RUNDLWY q¢ q Wi INRY GecaqVYl
driverless trucks. Not successful yet, remains a threat.

I Incoming Trump administration signaling thatAV-enabling
regulation s will be prioritized.

97



What To Keep An Eye On

A Proof Points

I Evolution ofpublishedsafety performance metrics

I UL4600 Standard for Safety for the Evaluation of Autonomous
Products

I Automated Vehicle Safety Consortium: Best Practices series

98



What To Keep An Eye On

A Capability / Competitive Discriminators

I Robustness of operationbow often will a driverless vehicle need to
be rescued?

I Operations across a wide rangevedather conditions

I Long Haul operations dmoth highways and streetso that cargo can
be delivered to the final destination

99



What To Keep An Eye On

A Business Models Truck

12 KFGQa O Kighly givahodzbdrivriassistance systembich
allow the driver to be a supervisor while the truck does the the basic
on-highway driving?

I How muchchoicewill freight carriers have when purchasing an
autonomyready truck later in this decada®ill truck OEMs offer
multiple ADS products in their catalog?

100



What To Keep An Eye On

A Public Acceptance

I How will robotaxi deployments
and truck AV deployments
Interplay in terms of the
regulatory environment and
public acceptance?

I Wil thefreight shipper voice
become more prominent in
political/regulatory issues and
addressing public acceptance?




What To Keep An Eye On

A PublicPrivate Collaboratiom Does Infrastructure Have A Role?

| Safety performance of an autonomous truck must rely completely
on onboard equipment.

I Is there a role for roadsidebased sensing as well to enhance
performance?

I For infrastructure-sourced data, is there goublic or private
DUSINESS case?

102



Conclusion



Automated Driving Today
Wrap-Up

A RoboTaxis
I Robotaxis have been serving the public for several years now.
I About five million residents in the U.S. can access a robotaxi ride in their area.
I Each new generation of the vehicle platform is better suited for scaling.
I Deployment geography is expanding at a brisk pace.

104



Automated Driving Today
Wrap-Up

A RoboTaxis
I Robotaxis have been serving the public for several years now.
I About five million residents in the U.S. can access a robotaxi ride in their area.
I Each new generation of the vehicle platform is better suited for scaling.
I Deployment geography is expanding at a brisk pace.
A RoboTrucks

I Autonomous trucks are in launch mode, transitioning to commercial driverless
revenuegenerating operations within months.

I Production engineering is well underway with OEM partners.
I Moving forward, operational efficiency will be key to reaching profitability.
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Richard Bishop, Bishop Consulting

Richard@RichardBishopConsulting.com
www.RichardBishopConsulting.com

www.Forbes.com/sites/richardbishopl/

FREE
DOWNLOAD

BISHOP
B CONSULTING




