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Self-driving semi -trucks will disrupt and transform the

trucking and freight industry by operating auton
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Abstract

Self-driving trucks are rapidly advancing with significant investments from governments and private
companies aiming to revolutionize the freight and logistics industries. Autonomous trucks promise benefits
such as improved efficiency, reduced operational costs, and the ability to operate continuously without breaks,
addressing the growing demand for fast shipping. They also offer the potential for increased safety by
minimizing human error and could optimize resource allocation by driving during off -peak hours. However, the
technology still faces challenges, including the need to handle extreme weather conditions and to develop
longer -lasting batteries for long  -haul routes. Another major concern is the potential loss of up to 500,000 truck
driving jobs, sparking resistance from labor unions. Regulatory hurdles are also significant, with unclear rules on
autonomy levels and liability issues, though several states hke Texas and Florida, are moving forward with

favorable testing environments. Autonomous g&have already begun operating in certain areas, like the

Dallas -to -Houston route, demonstrating their ﬁggéntlal In real ' -world scenarios. Despite these developments, the

federal government has yet to create comprehenswe regulations, leaving gaps in the legal framework.

Companies are also pushing for changes to existing hours - -0f-service regulations, which currently limit driving

time for human drivers. The full deployment of autonomous trucks could transform the logistics industry, but it
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Technological Terms

RADAR Technology: electromagnetic sensor that uses radio waves used for detecting, locating,
tracking, and recognizing various objects at <co

LIDAR Technology: otherwise known as "Light Detection and Ranging" is a sensing technology that
uses light in the form of a pulsed laser that can calculate the distance between a specific object and the
sensor (29)

Al Algorithms: these algorithms can perform tasks that would typically require human intelligence, such
as recognizing patterns, understanding natural language, problem-solving and decision-ma ki ng (

Machine Learning Systems: the capability of a machine to imitate intelligent human behavior. Artificial
Intelligence systems are used to perform complex tasks in a way that is similar to how humans solve
problems (32).
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Technological Terms

Inertial Measurement Units (IMU's): devices that measure the angular velocity and linear
acceleration in three axes of motion. They are equipped with angular velocity sensors, linear
acceleration sensors, and a temperature sensor for measuring three-dimensional inertial
motion. They measure linear acceleration and angular velocity with high accuracy to
understand and enable control of trajectory for a moving object (33).

Autonomy/Autonomous:r ef er s t o a systemoOs abil ity

with minimal supervision from human operators in environments that are complex and
unpredictable (29).

oS TN T AR

Advanced Driver Assistance Systems (ADAS): Advanced Driver Assistance Systems
(ADAS) are designed to help drivers with certain driving tasks (e.g., staying in the lane,
parking, avoiding crashes, reducing blind spots, and maintaining a safe headway). ADAS are
generally designed to improve safety or reduce the workload on the driver (30)
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A self-driving semi -truck (also known as an autor semi -truck or

autonomous freight truck) refers to a large, commercial truck that i if operating

N
.

without human intervention using advanced technologies (35).
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A These trucks rely on a combination of sensors, cameras, radar, | 5, and sophisticated
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What Exactly are Sdbriving
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What Exactly are Sdbiriving
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A Shortanswer:5 -n 0 NA&Er s A

A As of 2020 approximately 3.5 million truck drivers carry over 700' ' zo ods shipped In

the US. This is equal to 10 billion tons of freight, resulting in $73:

2 R
.
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A The pandemic increased e  -commerce sales by approximately $ 2020

and 2021, and forecasts predict that e -commerce will grow from a $5 5 trllllon market to
over $7 trillion by 2025 (34).
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Irigge:

Efficiency
Cost Savings

Safety
Sustainability

Flayers

Tesla, Waymo, Aurora,
Embark and many more

P

Drive

Traffic Management
Environmental Impact
Increased Demand
Driver Shortage

FUTURE

IMPACT

,i’_x.f{, r

& INteractions
Incorporate Autonomous
Technology into current
fleets
Shared Technology

improving efficiency &
performance

Distruptees

Job loss
EV truck weight

Cybersecurity threats

Short-Term, Mid-Term, Long-Term

0 SOKy2f 238

Improved efficiency, performance,
output

Financial Benefit

Lower Costs with quicker
delivery and less idle time

Increased demand
Increased Revenue

6 Risks

Technological Components

Development Stage
Performance Expectation

Challenges & Limitations

Economic, Social, and Ethical Impacts

Regulatory and Legal Barriers
Technological Challenges

Infrastructure Gaps

Self-driving semi-trucks present a massive opportunity to revolutionize logistics with benefits like lower costs, faster deliveries, reduced emissions, and up to
500-mile ranges per charge. They offer a competitive edge for companies through network effects, improving efficiency and phasing out traditional trucking
methods. The impact macro is significant: faster supply chains, reduced operational costs, and alignment with sustainability goals. From a technical feasibility
perspective, Level 4 automation is achievable on specific routes in the next 5-10 years, but challenges like adverse weather, sensor limitations, and reliable Al
for complex scenarios remain. The risks include regulatory delays, infrastructure needs, cybersecurity vulnerabilities, and public resistance.
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Network Effects Interactionc

A As autonomous trucking becomes more popular and implemented by companies, more
and more will follow as they are losing out in profits, efficiency, output, and capabllities
that self -DZed W g AFT A E? Ot dAF OeBnAAdNr "dAA nerr NrrsA

A As more consumers get used to faster delivery time of merchandise, more people will
WAK?N AADZ Ni nNOA RArANaE DNAQW NE™ "t dOt OAA eAAK" t AnnNA 2dat A?

A As more autonomous trucks are made and deployed into a trucking fleet, the data for the
A?rneANeBe?r AE?0Qt gAF RdAA kNOeBN kKNaAaANE dBnaeeWdAi NRRGO4GNAOQr AA

As>eAr?BNar ndAAK r NN At N END2OAade AN dA naEdONr AADZ kNOQeBN aENAQAAA
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Disruptees
A-era 'ekr uvN® A n~Ns UA

A Infrastructure: Improve highway and bridge conditions to meet the needs of the self -
DZEd W dAfT AE? 0t r R Rt dOt AN B?20Ot t NAWANE AADZ At NEN

A Increase in Traffic Vpossibly consider making a trucking lane for autonomous trucks to
not disrupt the flow of traffic and greater reduce the chance of accidents due to other
WNt OANr A At N ceADZenNaEAANDZ kr nNen&AN A

A Technological failures, Social Resistance, Cybersecurity threats, Regulatory Delays(27),
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AfQAAAQQAA Ff AdA ReeB dAQENAr NDZe?an?aA D2N ae
AENQ@NArNDZAeAAA OQer A Reaxc A&E?0t gAF OQeBnAAQGNT
A Reduced cost of transportation, lowers cost for companies which can lower prices and in

turn, results in more companies choosing to transport goods through autonomous

trucking
Supply Chain

A Many trucking jobs lost (some gained back potentially more), increased productivity in the

iIndustry, and increased revenue created through the trucking industry
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Technical Feasibility

y NOt Ae Kefr >eBneANAAr uyNOt AQOAA INaEdaU unv Ufi A

. Sensors & Hardware (LiDAR, radar, GPS,cameras VNr r NAAQAAX Reac NAWdEe ABNAAAK AR A
Artificial Intelligence (Al) (Powers decision -makingandreal -An BN &ENAQAdeAr Us A

N A >eBB? AJOAAdeAN u>e AANOAT AE?0tr Ae eat Ne WNt dOANr AADZ
Software (Controls driving, braking, lane 5 NNndAf Us A

"N >eBn?adAf A >Ae?DZueceQNrr Nr DAAA dAr AAAANAT AADZ ? n Dz

nt Stage (Skills) (11): Autonomous trucks now feature semi -autonomous

;'2 e adaptive cruise control and lane -centering, which assist drivers but still need
;fsight. The industry is testing Level 4 automation, allowing trucks to self -drive on
tra 'és, though mostly in controlled settings. Full automation (Level 5), where no human is

—

" needed, is still years away due to technical and regulatory challenges.
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Technical Feasibility
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NAdQAKkdAdA' T >eArdrAaNAA enNcEAndgeA Rdat BdAgGBAA D2ZRAAGBNS,
iRQQQNAfo AnandBd NDZ R? NA ?2r N AADZr Beeat N AKefdradOr ner
ANAF Nr A -dBdaAandeAr ufaEcdOadeAr U uns Ui A
At Ne ANArdad¥dar'fF ANArec AdBdar ¢A cAdAR RefR rAensA
\A uAANcEAQrdeAr >t AKANAFNr dA dAANEnaENAdAF t ?2BAA DzZed W |
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A\ Economic shift with logistics networks




~ long-AN&EB unnr ea BeaN " NAaer At NADUT A

317

" Awide-r neNADZ ANWNA ¢ A2aeBAndeA Ac?Obr A

A Workforce transitions (new jobs focused on fleet management, software support, and
A?neAeBe?r r"rANB BAJQAANAAAONUA

Ao Acse ANd' NDZ eNf ? AAndeAr AQaEerr OQe?AncEdNr AADZ eNfdeAr A

A Emergence of Level 5 Trucks
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A Non-DzEd ¥ AT yArLﬁk#@jsfe Ot NOt r R &eNnAdaer rAdAA ANNDZt ?BAAC
A:ek Edr n AAONBNAAT éNAcEAJAdAFT enadeAr ANNDANDZ Rec DAILr nAAQND
A Public Safety: Building trust in self -DZEd W JAFT AE?O0Otr sAuné U

é NF 2 KAneacr AADZ ANF AKX kAceacedNaer unt Ut A
AcNi2AAre & —AccdNaert EJRRN&ENAA KAnr AQacerr a&NFfdeArsA

A Regulatory Compliance: Consistent standards and liability rules.

yNOt Ae Aef OAA >t AKANAT Nr uynt Ui A
AQNAAtN@ ANArdadWdart ANAreac AdBdAar

dA EAdAR RefR rAensA

un
A>fRNcerNQ?CEq,/\f édrtri @e@xeaNOadeA ANNDADZ Af AgAr A t AQt dAT s A

A Al limitations in handling unpredictable human behavior: road rage or improvised signaling by other

DZEd W NcEr s A

UAREAr A&E? OA? &N gAnr und UF A y

AﬂQBQANDZQAWNrABNAA dA r BAEAn «ce ADZ

A Insufficient charging/refueling stations for electric/hydrogen trucks.

AANDZ GNH OeBB?AdOQAAdeAs A



22.

ETAC Summary

Self-driving semi -trucks are set to disrupt the logistics industry, offering powerf ;
range (up to 500 miles per charge), advanced autonomous capabilities, and massive coS 'éintenance,
and driver expenses. These trucks promise to slash carbon emissions and fuel consumg -15%, making
game -changer for companies aiming to stay competitive.(20) With faster deliveries, lov Umers, and

fewer operational inefficiencies, businesses that fail to adapt risk falling behind as auto J becomes the

new industry standard. The network effect will accelerate this shift. as more companies ' nologies, the

data improves, boosting overall efficiency and making traditional trucking increasingly

vt An r AGDR At N Ot AKANAT Nr AcEN &NAKA
weather reliably, and cybersecurity threats could put fleets at risk. Social resistance, 0
sluggish regulatory progress add to the hurdles. Highways and bridges will need upgre
frameworks must address the heavier, tech -laden trucks. Inthe next5 -10 yes
routes, but fully autonomous Level 5 trucks are still a long shot due to technical and pol
headed for a major shake -? nR AADZ Ater N nte DZAyAan ADZ
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PESTLE focuses on the big -picture, long -term
changes in a firm's external environment.
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