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Global Activity Accelerating

on Truck Platooning
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Driver-Assistive Truck Platooning Market Overview

Many Companies in US, Europe and Asia Testing or Bringing Truck Platooning to Market
@
Peloton
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We Start by Requiring Best-In-Class Safety on Each Truck
Our Focus: Make Each Truck Safer At All ,)) Vehicle-to-Cloud

Connectivity

Improved driver
awareness &
teamwork: shared
video, dedicated

Vehicle-to-Vehicle
Communications

radio, over-the-
horizon alerts

Predictive

- ] L Maintenance
Collision avoidance Air Disc Brakes,

Continuous Safety

and LDW systems Electronic Stability Monitoring

always on Control

@ Peloton
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Collision Avoidance Systems can prevent many crashes

Commercially available radar-based Forward Collision Avoidance and -
Mitigation (FCAM) Systems can dramatically reduce the frequency and Bendls
severity of these commercial vehicle rear-end crash types.

Studies have shown great results even for earlier version systems — and

these did not brake trucks to a full stop like the new systems used In

platooning.

UMTRI - Con-way study:
« 30 months w/ 12,600 tractors
e 71% reduction in rear-end collisions

Volvo/USDOT study:
o 3years w/ 100 trucks
« 80% of drivers preferred to drive w/ collision avoidance systems
» 37% reduction in conflicts/hardbraking situations that could lead to
collisions @ Peloton
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But Safety System uptake in US trucking has been slow

New Class-8 Trucks
Sold w/ FCAM System

100%

e EU regulations mandated FCAM systems on all heavy
trucks starting in 2015, estimated to save 5,000+ lives
per year.

80%

 In US, Passenger car OEMs voluntarily pledged to make
FCAM standard on all vehicles by 2022.

 No similar agreement on commercial vehicles in US, and
years away from possible mandate.

40% |

20% r

us

« Systems can cost $2-3k upfront and have hard-to-
measure payback for fleets
@Peloion
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Peloton PlatoonPro: Driver Teamwork, Safety, Efficiency

@ Peloton
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Pairs of Trucks -- Both Drivers Steerinﬂ At All Times

\

Front Driver @ Rear Driver

« Hands on * Hands on

« Feet on+ Collision Avoidance » Feet off + Collision Avoidance
« Eyes/Mind on * Eyes/Mind on

@ Peloton
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PlatoonPro: Driver-Assistance -- Not High Automation

11
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Real-time video forward driver’s view

Look-ahead view of road ahead for
rear driver

Dedicated push-to-talk radio for
drivers to share information.

Each driver looking out for the other.
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Safety: Handling Vehicle Cut-ins

Driver sees car cutting in and backs off If driver does not respond, system radar Follow truck will continue to back off to
OR detects cut-in vehicle and automatically safe manual following distance
begins to back off follow truck (100+ ft) and then give full manual

control back to follow driver

13
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Safety: Geofenced to Suitable Roads & Conditions

Network Operations Cloud (NOC) & Fleet Procedures limit platooning to:

- Multi-lane, divided, limited access highways

- Moderate or low traffic conditions (and platoons dissolve automatically below 40 MPH)

- Suitable traction conditions and weather

- Appropriate topography (not major grades)

- Geofencing can exclude construction zones, lower capacity bridges, and other specialized areas

14
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Operational Domain: Multi-lane, Divided, Limited Access Highways

15
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orontecmmorosy - PElOtON Network Operations Cloud

Commercial & State With Drivers
Data Truck Pairing, Ordering
Traffic Load Weight Verifying
Weather Safety Approvals
Construction / Alerts/Warnings
Hazard reports
\ With Hwy Operators
Granular Weather
Vehicle Data "
Hwy Condition
_ —
Engine N OC Traffic Patterns
Drivetrain Congestion Monitoring
Braking / \

Platooning Sensors With Fleet Managers

R.a dar Analytics/Diagnostics
Video Predictive Maintenance
GPS

Ops Improvement

\/D\/
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Making Close Following Safe: V2V

e Uses Dedicated 5.9GHz V2X spectrum

Constant communications between linked Trucks

Heavier, Longer-stopping Truck always in front

Linked Active Safety Systems benefit both Drivers

2
»\‘°\\

X
&
N

Immediate knowledge of required braking level

17
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Making Aerodynamic Following Safe: V2V linked Safety

Driver Perception & Reaction Time:
Over 2 sec

!

Approx 30 miliseconds

Far faster than a Driver or even
Radar/ACC on a single truck

18
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Manual Driver Following with no Active Safety Systems

| 545 ft

Aactlon / Brake Lag\

Perception Attention Buffer Braking Differences

 Safe following distance is
many hundreds of feet

* Real world following —
distances much shorter

 Collision rate significant
* Many collisions at high impact velocity

@Peloton Company Confidential | May 2018
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Driver Following with Adaptive Cruise Control or CMS

T i
I I
- Attention Buffer Eliminated

Perception/Reaction decreased
* Reduces to ~300ft safe distance

e In real world, cut in vehicles * Lower but still significant collision rate
frequently reduce following

| * Mitigates impact velocity of man
distance: average of 150-200ft igates impact velocity y

collisions

@Peloion Company Confidential | May 2018 20
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Platooning -- Linked ACC/Collision Avoidance & Braking

 Brings following distance |H-
down to approx. 50 — 60 ft

Longer-stopping truck always in front Analysis:
Linked active safety & predictive dissolves « Platooning system increases safety
Reduces cut-ins, helps maintain platoon In comparison to individual truck with

_ ACC/Collision Avoidance System
V2V comms: enhanced Driver Teamwork

@Peloion Company Confidential | May 2018 21
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Drivers are Key

Driver-informed Design & Training

Designed to Enhance Driver Teamwork

Trained, CDL-certified driver in both trucks

Both Drivers fully engaged at all times.

Peloton Driver Training Program for each Fleet

“Adriver will feel safer behind the wheel because the truck can hit the brakes prior to a human in critical situations...”
Dave Mercer - Peloton Driver (~3 million MTD)

22
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PlatoonPro: Integrated and Safety Validated with OEM Partners

Fuel Savings Verified Developed with Industry:

with Major Fleets, US DOE,
US DOT

Brake Suppliers, Most
US Truck Makers

P
IS QO safety: 15026262
v

_ User Centered Design with
Safety Validated :
Extensive User Research

In Lab, on Track, and on Road :
and User Testing

@Peloton Company Confidential | January 2019 23
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Benefits: Improved Fuel Savings, Safety, Fleet Management

Platooning Reduces Fuel Consumption

4.5% fuel savings for the lead,10% fuel savings for the follow truck.

Independently verified fuel savings of 7.25% savings at 40 foot gap
at 65 mph (NACFE).

Independently verified in same savings range at varying distances
and speeds (NREL, FHWA).

Corresponding Reductions in Diesel & GHG Emissions.

Provides Value to Fleets & Other Highway Users

Economically viable with less than 1 year payback for regional or
long-haul trucks in high percentage highway operations.

High-quality data and improved analytics for fleets.

$726 billion U.S. trucking industry benefits by saving on fuel and
enhancing individual and platooned truck safety

@ Peloton
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Initial Major Use Case: Same-Fleet, Hub-to-Hub Routes
Example Strong Customer Profile:

e Hub to Hub Regional Haul e Scheduled and ad hoc truck pairings

o Fleet drivers o Similar tractor configurations

@Peloion Company Confidential | May 2018
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PlatoonPro: Commercial Deployment Pathway

Fuel Savings Verified

Production Hardware/Software

Safety Validated

User-Centered Design

Major Fleets, US DOE, US DOT

Developed with OEMs
and brake suppliers

TR
Iso Safety: [S026262
g

Only known

connected/automation system
validated-to ISO-standard

Extensive driver research
and validation

Factory Pre-Wire

(Install Harness in Factory)

Install by 3" Party Upfitter

Company Confidential | March 2019

Customer (Fleet) Use
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Initial Market Deployment

Today: Within Same Fleet Future: Cross-Fleet
Many Fleet trucks travelling in groups Peloton as intermediary
today Fleets interested in linking with others

Installation to New Trucks with our Required Safety Spec

Pre-
Delivery

Limited Upfits to Very Recent Model Trucks -- Not Old Trucks

Collaboration
Truck OEMs + Suppliers + Fleets + Drivers
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National Context:
Federal Encouragement rather than barriers

- Driver-assistive truck platooning complies with federal law, and requires no changes
for commercial deployment, as confirmed by federal regulators.

- USDOT, FHWA, NHTSA, FMCSA, and USDOE have participated in demonstrations
and funded studies to promote and understand the benefits of the technology.

- USDOT'’s recent Policy Guidance 3.0 calls on states to remove barriers to truck
platooning, stating:

“States should consider reviewing and potentially modifying traffic laws and
regulations that may be barriers to automated vehicles. For example, several
States have following distance laws that [may] prohibit [conventional] trucks
from following too closely to each other, effectively prohibiting automated truck
platooning applications.” — US DOT Automated Vehicles 3.0, Preparing for the
Future of Transportation

29
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National Context: State Following Distance Laws

Numerical Minimum Following States

- A defined numeric minimum following distance in 24
states

- Platooning requires change in law

“Reasonable and Prudent” States

- Aflexible, discretionary standard in 26 states
- Platooning can be legal under current law

@ Peloton
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dp Peloton

Commercial Platooning is Widely Allowed Across the US

Approved States
Encompass 75% of
US Truck Freight
Traffic

Company Confidential | March 2019
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Outlook

Growing US and Global Activity using Truck Platooning Solutions:

 US:
» Peloton began commercial freight fleet trials in 2018; trials continue across 2019 with deployment following.
« Other US OEMSs continue to develop platooning systems including Kenworth, Peterbilt, Volvo, Navistar.

* International:
* MAN Trucks and Scania running commercial test programs with fleets in Germany and Scandinavia, 2018-2019.
« EU Multi-brand platooning project: Interbrand platooning by the 6 European Truck OEMs, 2019-2020+.
« Platooning commercial demonstration and/or deployment programs planned in UK, Australia, Asia.

Key Activity Ahead — Peloton Technology:

* Robust activity continues in California as Peloton continues further integration and validation work with OEMSs.
« Commercial freight platooning activity began in TX in 2018; increasing activity planned across 2019.
 Activity to expand into other states in coordination with major fleets.

« Ongoing work with allies to explore platooning allowance in additional states and international markets.

« Continued collaboration with OEMs and fleets on system enhancements and new products.

32
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Road Ahead: Driver Demand Extremely High and Growing

- Approx 50,000 driver shortage, 2017

- Projected to grow to approx. 175,000 by 2026

- 1 truck/driver avall for every 12 loads, Jan 2018
- Ave Commercial Truck Driver age = 55

- Approx 1M new drivers needed to cover
retirements + demand over next decade.

- High demand + growing freight volume = job
security/opportunity for drivers today and across
decade ahead.

33
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Drivers Remain Key even as Automation increases

- Fleets will continue to require well-trained CDL drivers and freight
professionals even as automation increases over the next decades.

- The hype about self-driving trucks coming to market in the near-term
and disrupting jobs is completely overstated.

- Recent robust study by Securing America’s Future Energy (SAFE)
projects that overall workforce impact will be very small before the
2030s with some changes projected in the 2040s.

- It will likely be at least a decade or more before highly automated
trucks are deployed at any scale that could shift significant numbers of
drivers from one type of job to another.

34
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Meeting Rising Freight Demand - More Jobs

- Increased automation in segments
of operations could allow fleets to
skyrocketing freight volumes.

- Fleets handling more total freight -
Net increase in total driver jobs =

- Most growth in more desirable local/
regional haul driving.

- More drivers return home dalily.
- Potential for healthier job conditions.

35
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Collaboration on Extended Trucking Industry - Workforce Transition

« Stakeholder groups — government, industry, workforce, education sector — should
continue realistic discussions about future freight solutions & workforce change.

* Even though massive job loss will not occur, over decades ahead, certain
segments of trucking jobs may decrease, while other segments of trucking jobs
may increase. Some jobs are likely to shift to new roles.

* Robust workforce training programs to meet the needs of the future freight
transportation workforce should be developed and incentivized/funded.

* Fleets/Industry can adapt and expand existing workforce development programs to
help workers prepare to shift from one kind of job to another.

e In future, Govt-Educ-Industry collaboration can assist by connecting and educating
potential displaced workers about new jobs and new skills in demand further
ahead.

36
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Outlook on Extended Trucking Industry - Workforce Transition

- Since truck automation will only enter certain segments of
trucking operations over the next decades, thoughtful
projections show that increased truck automation can simply
allow drivers to move from the hardest, least desirable jobs to
healthier, better jobs.

- Even when large numbers of driverless trucks are on the road,
there will be opportunities for different trucking industry jobs,
jobs that could pay more than driver jobs today, and completely
new trucking-related jobs -- some that are already envisioned
and others that no one has even thought of yet.

37
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Potential Future Growth Across Existing & New Job Types

- Regional/Short Haul Driving

- Fleet Driver Trainers & Driving School Trainers

- Truck Tech Development Test Drivers, Trainers, Safety Roles
- Port/Ralil/Truck Port Intermodal Center Dispatching / Ops

- Highway Truck/Trailer Switching Yard Operations

- Distribution & Sorting Faclility Supervision & Ops

- General Planning / Dispatching

- Remote Supervision of Vehicles

- Regional Truck & Trailer Towing and Field Support

- Basic and Advanced Technicians

38
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Next Steps by Govt & Transportation Research Community

- Support better Education and Technology demonstration to
reduce media and public confusion on transport automation,
underscore long transition period ahead.

- Enhance Govt-Education-Transportation Sector collaboration to
study and plan for educ & workforce needs of the future.

- Industry & Workforce: Collaboration across key associations.
- Govt: Convene informed stakeholder discussions; Highlight
best-practices; Incentivize effective programs

- Educ sector: Enhance high school, community college,
vocational/trade schools, other workforce education programs.
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Stephen Boyd @ Peloton

Co-Founder & VP External Affa
Peloton Technology, Inc.

steve@peloton-tech.com
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