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When there's Naught
in the Juggernaut:
Autonomous Trucking
Beckons

Abstract

Freight trucking is integral to logistics, and often
the most expensive part of a supply chain. With
the concept of autonomous trucking becoming a
reality, driverless trucks are set to take on the
highways. Driven by the Digital Five Forces,
companies are already deploying fully unmanned
vehicles to improve and transform their business
operations. These pioneering developments will
drastically alter logistics, reducing timings and
costs. Supply chains have to be aligned and
prepared for the changes that are on the way.

This paper analyses how driverless trucking
enables advantages such as seamless logistics,
faster delivery, increased fuel efficiency, reduced
labour costs, increased driver and pedestrian
safety, and reduced environment impact. It also
highlights the hurdles to embracing such
autonomous driving technology as is the case
with adopting any new technology.
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Driverless Trucks are on Their Way

Freight trucking is integral to logistics. According to the Bureau
of Transportation Statistics, in 2016, trucks carried 65.5% of all
freight in the US," and volumes of freight transported by trucks
is expected to triple globally by 2050.? The efficiency of
trucking, which is often the most expensive part of logistics,
has an overwhelming influence on the success of a business’
supply chain function.

The concept of autonomous trucking, that is trucks that
operate with minimal human input, is inevitable. To some
degree, it has already arrived in the logistics industry. In the
US, goods such as refrigerators and voluminous cases of
alcohol are being transported via autonomous trucking today.’

The key issues for the near-term adoption of autonomous
trucking revolve around the speed at which and the extent to
which automation will be implemented. Currently developments
are proceeding in two tranches. Firstly, there is a move toward
platooning powered by Internet of Things (IoT) technology.
This involves a digitally tethered convoy of trucks collaborating
to move as a unit at the optimal parameters to save fuel. There
is also ongoing development of fully unmanned, autonomous
vehicles.

Driverless Trucking will Enable Seamless
Logistics

Driverless trucking promises a future free from accidents or
human error, with increased tonnage hauled around the clock
and engines put to economical use. To make this a reality, a
number of companies are drawing upon the Digital Five Forces
- cloud computing, mobility and pervasive computing, Big Data
analytics, social media and artificial intelligence (AI). For
example, GreenRoad, a fleet performance management
solutions firm, is mining Big Data and using advanced analytics
to assist drivers and organizations to optimize their trucking.”
Peloton is pioneering the concept of truck platooning with
technology that enables groups of trucks to drive at close
following distances while improving safety and fuel efficiency.’
Otto (now under Uber ATG) provides driverless add-on kits to
convert existing trucks into driverless ones at a reasonable
price.® There has been a spate of collaboration between
startups such as Peloton, backed by Intel, Denso, Castrol, and
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In the US, truck
drivers are currently
limited to driving for
70 hours per week,
roughly 3,000 miles,
meaning that the
average truck spends
only 40% of its time
carrying goods.
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Volvo, and established logistics giants. Other exciting startups
such as SmartDrive and Zonar Systems have raised
considerable funding from diverse backers including
universities, venture capital, and trucking manufacturers like
Daimler.

The automation of trucks will drive considerable savings due to
reduced manpower costs and the ability to drive for longer.
Combined with these limits is the fact that labour constitutes
approximately 75% of the costs of shipping a full truckload of
goods across the US.® It is clear, then, that autonomous
trucking can increase the volume of goods moved while
simultaneously reducing costs.

While such end-to-end autonomous trucking is still some way
off, the efficiencies to be gained from platooning technology
will be realized imminently. Fundamentally powered by the IoT,
trucks form a convoy using vehicle-to-vehicle and vehicle-to-
infrastructure connectivity. By maintaining virtual contact
through a network operations center using cloud computing,
sensors placed on the trucks actively gauge other users,
driving hazards, and each other. Remote control is possible
through wireless communication or, in areas of no connectivity,
active braking sensors can ensure safety.

When orchestrated into a platoon, the fuel savings that can be
gained are immense due to the streamlined aerodynamic
profile of a convoy of trucks versus a lone vehicle. Able to
tailgate at a distance of only 10 feet, research from MIT shows
that reduced drag will create fuel savings of upto 20% for
trucks in the middle of a convoy. It is estimated that a five-
truck convoy could save 17% on fuel compared to single
trucks.’ Drawing on inter-vehicle connectivity, it will be possible
to orchestrate trucks to leave as scheduled cadres or they will
be able to platoon on-the-fly.™

Though human-populated highways bring added complexity,
fully autonomous trucks are already driving savings in
controlled environments such as mining. At Rio Tinto’s Pilbara
mines in Australia, automated fleets have outperformed
manned fleets by 14% since 2008, while also reducing load
and hauling operating costs by 13%." Such vehicles are being
trialled on public roads. In 2015, Daimler’s autonomous
Freightliner Inspiration truck was granted a license for road use
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Advantages of
driverless trucks such
as higher rate of on-
time-in-full deliveries,
smart inventory
controls, movement
consolidation and
higher asset
utilization, when
incorporated into the
supply chain function,
have the power to
drive substantial
savings.

TATA CONSULTANCY SERVICES

in the US.* Likewise, in 2016 six convoys of semi-automated
trucks converged on Rotterdam after cross-border journeys in
Europe.” Most recently, Tesla’s driverless truck Semi,
projecting fuel savings of over USD 200,000, is likely to reach
the road by 2020."

Supply Chains will be Reinvented by
Driverless Trucks

Supply chains must work around the constraints of logistics.
Thus, the scope for autonomous vehicles to herald a
transformative evolution in supply chain management and
structure is significant. Autonomous trucking promises to do
more than simply speed up delivery, increase fuel efficiency,
and reduce labour costs.

With trucks travelling greater distances and around the clock,
supply chain nodes and distribution centers can be
consolidated at locations nearer to highways. Through
digitization-enabled sensors, vehicle controls, and IoT
technology, the concept of ‘Just-in-Time’ supply chain can be
extended across a logistics network. Warehouse infrastructure,
inbound and outbound logistics, and various fulfilment aspects
will all be reformed around driverless trucks and other
autonomous vehicles, including aerial vehicles.

A common asset base of driverless trucks can be managed by a
warehouse management system (WMS) tuned to load optimum
shipments according to truck capacity and space layout. A
transportation management system (TMS) can calibrate
capacity, speed, and arrival times to plan receipts and
deliveries using technologies such as EPC, RFID, and barcodes.
The digital connection between vehicles will enable greater
oversight and planning of order fulfilments and returns. Cross-
docking, when trucks are parked end-to-end and connected
using conveyors, is an example of a practice that can be
enhanced by automation.
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Autonomous Trucking will Save More
Than Just Money

In 2012, there were 330 large truck crashes in the US, around
90% of which were caused by human error.” Features of
autonomous trucks such as adaptive cruise control and forward
collision warning systems will be a boon to the safety of other
road users, preventing injuries due to driver error. Research
suggests that, with supportive governance policies and
protocols, the adoption of driverless trucks could lead to a 30%
reduction (from the year 2000) in the number of trucks
involved in crashes by 2020, and a 90% reduction by 2040."
Figure 1 depicts such scope for massive reduction in expected
crashes by bringing in driverless trucks.

Safety 222 42 8
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Trucks involved in crashes [per 100 m vehicle miles]
Base year 2000 Project;a-a_e_\_/_é-l-c;pment Potential development
without autonomous trucks with autonomous trucks

Source: EIA; NHTSA; BLS; Roland Berger
Figure 1: Impact of Driverless Trucking on Driver and Pedestrian Safety"

Greener Trucking is a Unique Opportunity

Driverless trucks will usher in fuel savings, a boost to the
environment as trucking currently accounts for nearly 25% of
pollution caused by transportation in the US. Close to 20%
savings through aerodynamic platooning, truck-pooling,
sharper speed governance, a complete lack of idle losses,
uniform driving patterns such as automated manual
transmissions, and low RPM runs will lessen the environment
impact of trucking, improve driving performance and enable
efficiencies. Using online analytical processing, on-the-fly
engine tuning according to weather and terrain conditions will
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Al driven vehicles are
not yet intelligent
enough to make
judicious decisions in
dilemmas and tricky
situations such as
whether to save the
pedestrians or the
nearby passenger
bearing vehicles in
case of a collision.
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aid in optimal fuel consumption and lessen repairs needed due
to wear and tear. Figure 2 depicts this possibility.™
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Figure 2: Impact of Energy Consumption on Driverless Trucking

There are Still Bumps on the Road

Before driverless trucks become a common sight on the
highway, there are numerous hurdles to overcome. To
guarantee the safety of artificially controlled vehicles, and
public confidence in them, a robust network of communication
methods, sensors, radars, and map data must be in place.

Beyond the technical safety of driverless trucks, there are
larger questions to be resolved about how autonomous vehicles
deal with moral dilemmas, for instance, if there is an
unavoidable crash.

Autonomous trucking will affect employment. Even though
drivers are still likely to be needed for end miles of journeys
not taken on highways and it is expected that more controller
jobs may also be created, yet job loss is a sensitive issue that
will require mature handling.
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Prepare for Autonomous Trucking Now

To ensure future success, businesses must prepare their supply
chain and logistics functions to embrace and prosper under the
coming revolution of autonomous driving technology. There is a
need to align the supply chain to fully exploit the advantages
available which will include, not only reductions in the labour
and fuel costs of trucking, but also a wider recalibration of
logistics and a fundamental shift in the transportation of goods.

References

[1]

(2]

(3]

[4]
(5]
(6]
(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]
[15]

[16]

[17]

[18]

Bureau of Transportation Statistics, 2016 North American Freight Numbers, March 2, 2017,
Accessed December 19, 2017, https://www.rita.dot.gov/bts/press_releases/bts011_17

Automotive World, ‘No Quantum Leap’ in the Move Toward Driverless Trucks, November 26,
2015, Accessed December 15, 2017, www.automotiveworld.com/analysis/quantum-leap-
move-toward-driverless-trucks/

Wired, Self Driving Trucks are Now Delivering Refrigerators, November 13, 2017, Accessed
December 15, 2017, www.wired.com/story/embark-self-driving-truck-deliveries/

GreenRoad, Accessed December, 15, 2017, www.greenroad.com/
Peloton, Accessed December, 15, 2017, www.peloton-tech.com/
Uber ATG, Accessed December, 15, 2017, www.uber.com/info/atg/truck/

Nanalyze, 5 Startups Working on Trucking Technology, July 7, 2016, Accessed December 15,
2017, www.nanalyze.com/2016/07/5-startups-working-trucking-technology/

Australian Transport News, Supply Chain Disruption to Hit Warehouse Location Choice,
September 27, 2016, Accessed December 15, 2017, www.fullyloaded.com.au/logistics-
news/1609/supply-chain-disruption-to-hit-warehouse-location-choice; Supply & Demand
Chain Executive, Self-Driving Trucks: Transformative Potential for The Logistics Industry,
November 8, 2017, Accessed December 15, 2017, www.sdcexec.com/article/12380020/self-
driving-trucks-transformative-potential-for-the-logistics-industry

Extreme Tech, MIT Study: Driverless Truck Platoons Will Save Fuel and Money, Especially if
They Tailgate, December 21, 2016, Accessed December 15, 2017,
www.extremetech.com/extreme/241442-mit-study-driverless-truck-platoons-will-save-fuel-
money-especially-tailgate; MIT News, Driverless Platoons, December 20, 2016, Accessed
December 15, 2017, news.mit.edu/2016/driverless-truck-platoons-save-time-fuel-1221

Roland Berger, Automated Trucks, The Next Big Disruptor in The Automotive Industry, April,
2016, Accessed December, 15, 2017,
www.rolandberger.com/publications/publication_pdf/roland_berger_automated_trucks_20160
517.pdf

Rio Tinto, Driving Productivity in the Pilbara, June 01, 2016, Accessed December 5, 2017,
www.riotinto.com/ourcommitment/spotlight-18130_18328.aspx

Daimler, Freightliner Inspiration Truck — The First Licensed Autonomous Driving Truck in the
US, May 06, 2017, Accessed December 15, 2017,
https://www.daimler.com/innovation/autonomous-driving/freightliner-inspiration-truck.htmi

The Guardian, Convoy of Self-Driving Truck completes First European Cross-Border Trip, April
07, 2016, Accessed December 15, 2017,
www.theguardian.com/technology/2016/apr/07/convoy-self-driving-trucks-completes-first-
european-cross-border-trip

Tesla, Semi, Accessed December, 15, 2017, www.tesla.com/semi/

CeMat Australia, 4 Benefits of Using Driverless Trucks in Your Supply Chain, October 10,
2016, Accessed December 15, 2017, www.blog.cemat.com.au/4-benefits-of-driverless-trucks-
in-supply-chain

Roland Berger, Automated Trucks, The Next Big Disruptor in The Automotive Industry, April,
2016, Accessed December, 15, 2017,
www.rolandberger.com/publications/publication_pdf/roland_berger_automated_trucks_20160
517.pdf

++m Vehicle Miles = million Vehicle Miles : calculated by multiplying the amount of daily
traffic on a roadway segment by the length of the segment, then summing all the segments’
VMT to give a total for the geographical area of concern

Roland Berger, Automated Trucks, The Next Big Disruptor in The Automotive Industry, April,
2016, Accessed December, 15, 2017,
www.rolandberger.com/publications/publication_pdf/roland_berger_automated_trucks_20160
517.pdf



WHITE PAPER

About The Author
Sudeep Dayal

Sudeep Dayal is part of the
Consulting and Services
Integration practice at

Tata Consultancy Services
(TCS). He is a certified supply
chain professional (APICS
CSCP) with over six years of
experience in the supply chain
domain. Sudeep has deep
knowledge in sourcing
operations including supplier
selection, supplier handling,
ordering and costing,
quotation management,
localization of parts, as well as
R&D ideas implementation.
He has worked on account
planning, S&OP planning,
demand forecasting, sourcing
and procurement, and SAP
IBP implementation.

Sudeep holds an MBA in
finance and operations,

along with a mechanical
engineering degree.

Experience certainty. IT Services
Business Solutions
Consulting

TATA CONSULTANCY SERVICES

Contact
Visit the Consulting & Systems Integration page on www.tcs.com
Email: global.consulting@tcs.com

Blog: #Enterprise Insights

Subscribe to TCS White Papers

TCS.com RSS: http://www.tcs.com/rss_feeds/Pages/feed.aspx?f=w
Feedburner: http://feeds2.feedburner.com/tcswhitepapers

About Tata Consultancy Services Ltd (TCS)

Tata Consultancy Services is an IT services, consulting and business solutions
organization that delivers real results to global business, ensuring a level of
certainty no other firm can match. TCS offers a consulting-led, integrated portfolio
of IT and IT-enabled, infrastructure, engineering and assurance services. This is
delivered through its unique Global Network Delivery Model™, recognized as the
benchmark of excellence in software development. A part of the Tata Group,
India’s largest industrial conglomerate, TCS has a global footprint and is listed on
the National Stock Exchange and Bombay Stock Exchange in India.

For more information, visit us at www.tcs.com

All content/ information present here is the exclusive property of Tata Consultancy Services Limited (TCS). The content/ information contained here is
correct at the time of publishing. No material from here may be copied, modified, reproduced, republished, uploaded, transmitted, posted or distributed
in any form without prior written permission from TCS. Unauthorized use of the content/ information appearing here may violate copyright, trademark
and otherapplicable laws,and could resultin criminal or civil penalties. Copyright©2018 Tata Consultancy Services Limited

TCS Design ServicesIM101118


http://sites.tcs.com/blogs/enterpriseinsights/
https://www.tcs.com/consulting-systems-integration
https://www.tcs.com
mailto:global.consulting@tcs.com

	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8



