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Transportation companies are an essential link in the chain
for our “just-in-time” economy, but they’re under increasing
pressure from multiple vectors.
Operations. Operational efficiency – managing capacity, fleets, and fuel is an
ongoing concern.

Workforce. Despite the talk of autonomous vehicles, the industry is facing workforce
shortages with an aging driving pool, and is struggling to attract younger drivers.

Regulations. Trucking firms face increased regulatory exposure, from hours of

service monitoring to tracking carbon emissions that vary by province. Likewise, even
as the North American economy integrates, border security thickens.
Owners, operators and drivers alike are focused on improving efficiency, attracting and
retaining business, while shaving down costs.

Is Technology a Means to Solve These
Intertwined Problems?
The trucking sector has been early adopter of technology for
decades. Among the advances? First adopters of citizens band
radio (CB), which should be thought of as free peer-to-peer
communications; early adopters of commercial GPS for route
guidance; early adopters of contactless payments through
key fobs for gas/diesel payments. This embrace of frontline
technology continues today.
Industrial vehicles are already connected. Firms and vendors
are building on each connectivity advance (4G, LTE, 5G) to add
more capabilities and business improvements to the existing
infrastructure. The rate at which these technologies are being
created is accelerating, which affects the investment decisions
for vehicles, drivers, freight, and operations. This report
explores how to take advantage of the technologies that are
already here today and those arriving tomorrow.

Canada could experience a shortage of
48,000 for-hire truck drivers by 2024.
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Commercial Vehicles and the Internet of Things
Remote Diagnosis to Predictive Maintenance
Manufacturers are selling commercial trucks with connected diagnostics. Drivers and
operators use them to understand the alerts that the drivetrain components issue.
When fleet mechanics remotely diagnose error codes in real time, they accurately
evaluate the vehicle’s safety, pre-position parts for repairs, and schedule the repairs,
saving time and costs.

What’s Next?
IDC believes that Remote Diagnostics will
evolve into Predictive Diagnostics, where
technology warns of potential problems before
the check engine light ever turns on. The
benefit?
1) Sensors monitor and communicate
the real-time status of consumables (e.g.,
engine oil, filters) to drivers, motor carriers, and
operations. This extends service intervals and
saves money by avoiding oil drains or pulling
filters prematurely based on industry standard
recommendations. Predictive maintenance
is personalized for each vehicle’s real-world
experiences, whether driving hard miles in
urban stop-and-go traffic or cruising across
the Prairies.

Daimler concluded that customers using Virtual
Technician improved uptime by 6% and slashed
repair costs by 20%.

their home maintenance facility.

sitting charging, just like a phone or laptop
upgrade. Given that Ford’s 2017 F150 truck
has 150 million lines of code instructing the
electrical control units (ECUs), the opportunity
for ‘over the air’ software upgrades over
the 15-year vehicle life is considerable, but
requires connectivity.

What Else Is New?

Conclusion?

Tesla altered the consumer vehicle industry,
not just through the electric powertrain,
but through using “over the air” updates to
their cars’ programming. Tesla vehicles gain
performance improvements while they are

The combination of connectivity and vehicle
computerization is driving a shift in how
the industry thinks about uptime through
preventing component failures rather than
reacting to them.

2) Repairing or replacing components in
the shop near the end of their actual, rather
than anticipated, maintenance intervals
reduces breakdowns, tow bills, and the
incremental cost of repairing trucks far from

Volvo Trucks North America says customers saw a 71% decrease
in diagnostic time and a 22% reduction in repair times compared
to traditional processes.
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Drivers and Connected Commercial Vehicles
Electronic Logging Device (ELD) / Hours of Service

Digitization will make it obvious which clients impinge on driver hours and profitability through
inefficient practices.

Electronic logging devices (ELD) are now mandatory in the U.S. as of December 18, 2017.
Canada’s export economy primarily ships north-south, so a high proportion of vehicles,
drivers and motor carriers are already affected. All trucks operating in Canada must be
equipped with ELDs by 2020. While there has been griping about ELDs, IDC believes that
they have considerable upside when utilized beyond regulatory compliance.

ELD Benefits include

1) Reducing time spent on paperwork and check-ins;
2) Reduced number of commercial vehicle operators’ registration (CVOR)
violations, which incrementally lowers insurance premiums as well (there were 6,000 HoS
violations in Alberta alone in 2016);
3) Reliable data on shippers/distribution centers. Digitization will make it obvious
which clients impinge on driver hours and profitability through inefficient practices. The
industry may see contracts structured to reward efficiency at the loading dock.
Given that the ELD mandates are a fact of life for the U.S. commercial vehicle industry
already and will soon be for Canada, it is critical for companies to maximize their return
on investment. IDC believes that this means being able to capture, record and analyse the
data sets to optimize asset maximization.
Since ELDs introduce connected computing to trucks, they can be leveraged to go further.
Collaboration solutions like instant messaging and voice-over-IP (VoIP) dispatch radio can
be incorporated into the ELD solution. Workflow can and should move past paper and go
digital. Work orders and vehicle inspection reports can be delivered electronically.
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Drivers and Connected Commercial Vehicles
Advanced Driver Assistance Systems (ADAS) to Autonomy
The world of driving automation has seen
tremendous improvements in just a few years.
Level 1 technologies such as adaptive cruise
control, lane keeping assistance and parking
assistance are becoming standard in new highend car models. Manufacturers as varied as
Volvo, Uber, and Google are investing billions
in advancing autonomous driving technology
through conditional automation (Level 3)
towards full automation (SAE Level 5).
How will this play out in the trucking industry?
Driver assistance tools such as lane keeping
assist, torque overlay steering and traffic jam
assist are seeing interest and adoption from
drivers and motor carriers alike.

effectively accelerate
and brake in
tandem.
While the attention is
focused on the rise
of fully-self driving
cars and trucks,
there will be other
intermediary steps
that improve safety
and efficiency. Using

A study showed
that nearly 80%
of collisions and
65% of nearcollisions involved
some form of
driver inattention
up to three
seconds prior to
the event.

DSRC, vehicles
will send safety
messages among each other with data on
position, speed, heading, acceleration, size and
braking system status. IDC expects that more
data sets will be included over time as sensors
and connectivity improves, such as warnings for
fog and black ice.

Motor carriers are also investing time and
effort into intelligent platooning. This concept
takes advantage of reduced wind resistance
that occurs when vehicles
follow closely, just as in
bike races. With the weight,
momentum and risk of
heavy trucks, it requires
connective technology to
accomplish the goal of
>5% fuel savings without
risk. Platooning requires
adaptive cruise control with
radar and video sensing of
the leading vehicle, adding
dedicated short-range
Motor carriers are also investing
time and effort into intelligent
communications (DSRC)
platooning. A concept that takes
radio for real-time vehicleadvantage of reduced wind
to-vehicle networking that
resistance that occurs when
can synchronize speed or
vehicles follow closely, just as in
bike races.
lane changes. The trucks

Budweiser’s use of the Otto selfdriving truck to deliver 51,000
cans of beer might have seemed
like a publicity stunt. But we are
seeing more major companies
invest in autonomous trucks.
Tesla, Uber, Volvo, Daimler,
Google and scores of others
are investing in this race to
safe autonomy, with actual
goods being delivered already.
Frigidaire is partnering with
startup Embark to deliver fridges
from Texas to California using
Level 2 autonomy. Canadian
truckers need to prepare for this
brave new world.

You are 23 times more likely to be involved in a collision if you text
while driving and 4 times more likely if you talk on a cellphone
(hand-held or hands-free) while driving.
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Drivers and Connected Commercial Vehicles
Safety Improvements
Distracted driving has overtaken impaired
driving as the leading cause of collisions,
injuries and deaths on Canada’s roads.
Car companies are deploying distractiontracking systems, mostly to ensure drivers
remain attentive when their car is in semiautonomous mode. Cadillac’s Super Cruise
system, for example, tracks the human’s head
position with an infrared camera.
Driver monitoring safety focuses on the
measurement of three major signals:
1) Biological signals measure how drivers
act. For example, accelerated heart rates can
indicate road rage or fear, closed eyes indicate
drowsiness, and head movement indicates
inattentiveness. A raised hand might mean
speaking on a cellphone, whereas a hand
held up between the steering wheel and chest
might be indicative of texting.
2) Automotive signals indirectly measure
the driver’s status by measuring how the
person interacts with the vehicle.

This includes if the car
begins to drift from
a specific lane, how
the steering wheel
is utilized, what grip
strength is used on the
steering wheel, and if
the user is interacting
with the center
console actively.

In 2017, the number
of road deaths
from inattentive
driving was almost
double the number
of fatalities related
to impaired driving,
according to the
Ontario Provincial
Police (OPP).

3) Alcohol detection
is the third category,
and it measures the
blood alcohol concentration of a driver without
the use of breathalyzers. The legalization of
marijuana will drive the creation and adoption
of tools to test for driving under the influence
of pot as well.
Motor carriers are considering the adoption
of these systems to improve safety, lower
their insurance costs, and deter inappropriate
driver behaviour.
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Freight / Operations and the Internet of Things
GPS/Automatic Vehicle Locator
We take the ubiquity of the GPS for
granted today, but the improvements to
logistical efficiency are still playing out in the
transportation sector.
What’s already in use? Drivers and motor
carriers adopted GPS-based wayfinding
years ago. With the rise of cloud-computing
applications, whether
consumer-grade
like Waze, industryspecific like INRIX,
or company-specific
like UPS’ ORION,
routing is far more
intelligent than human
dispatchers and
drivers alone, which
is important given
the complexity of the
“travelling salesman
problem.” The ability to
integrate real-time traffic or ultra-local weather
forecasts to an already complex “travelling
salesman problem” reduces time wasted in
congestion, backtracking between loads, or
toll costs.
What’s next? The goal of maximized capacity
utilization will lead to better and more popular
online cargo exchanges or load boards to
add freight and avoid partial loads. This will
be integrating into the routing and dispatch
rules. Meanwhile, the connected vehicle is
likely to integrate in road rules that alter speed
governors based on local regulations and bylaws.

Cost Saving Technologies
Fuel. In Peter Drucker’s words, “What gets
measured, gets managed.” Vehicle telemetry
can already track driver behaviour from gas
consumption to acceleration/deceleration.
Using gamification techniques, companies
can coach lower performing drivers to mirror
the techniques of their best drivers, lowering
energy consumption and wear and tear as
well.
Insurance (usage-based insurance).
Insurance premiums add up. Insurance firms
have begun offering savings for vehicles that
share their telemetry data — acceleration,
deceleration, time of day, etc. Whether
trucking firms embrace insurance UBI, or
provide the metrics through their own data and
platform, there are direct cost savings available
through using vehicle telemetry to improve
actuarial risk across the fleet.
Mobile Workforce. Moving from clipboards
and paper forms to digital workflows
integrated into corporate supply chain
management and accounting systems offers
tremendous gains. There’s the straight-forward
from time-savings of filling out the forms,
and there’s reduced error from re-entering
manual data as well as consistency across
the workforce. Then there’s the business
performance aspect of having the data in realtime, rather than waiting for the manual input
to be logged. Everyone — drivers, schedulers,
managers — makes better decisions faster
when they have accurate information at hand.

The ability to integrate real-time traffic or ultra-local weather
forecasts to an already complex “travelling salesman problem”
reduces time wasted in congestion, backtracking between
loads, or toll costs.
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Freight / Operations and the Internet of Things
Value-adds and Customer Satisfaction
IoT enables companies to monitor and act on sensor data beyond GPS and ELDs
using the same connectivity infrastructure. This helps offer new services and sustain
pricing in a difficult market.
Cold Chain Monitoring. The use of connected thermometers in transportation means that
shippers have proof that storage, shipping,
and distribution conditions were ideal. This
is valuable in the perishable goods sector,
including the food and pharmaceutical sectors.
Why? Roughly 2.4 million illnesses, 7,600 hospitalizations and 133 deaths a year are associ-

includes temperature controls, and requires
records be kept for up to 12 months. Canada’s
Safe Food for Canadians Act regulations went
into effect on January 15, 2019, with similar
guidelines.

ated with food-borne illness in Canada alone.

logistics companies, having sensors won’t
be enough to please their food and grocery
customers; they’ll increasingly need connected sensors that alert drivers and dispatch
to swings in climate conditions (temperature
and possibly humidity) in order to proactively
salvage perishable cargo.

The U.S. government changed its food rules
in 2011 with the passage of the Food Safety
Modernization Act (FSMA). FSMA set requirements for the design and maintenance of
transportation equipment to ensure food being
transported stays safe. The law specifically

What does this mean in real terms? Foodstuffs
just two degrees out of their recommended
temperature range can be destroyed. For
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IoT Beyond Motor Carriers
For-hire carriers are not the only organizations with trucks. Connected vehicles
offer tremendous opportunities to governments, school boards, construction,
mining, and many other industries.

Governments
Local and provincial governments own substantial fleets and hire even more. The upside
of IoT is substantial.
Provinces are requiring highway snow plow
contractors to add real-time data uplifts
to ensure the safety of roads and uphold
contract requirements about salt, sand, and
brine.

n 

Public transit vehicles commonly use GPS
and apps to notify riders of their estimated
time of arrival.

n 

Municipal garbage trucks track loads to
optimize routes and check against recycling
rules. Increasingly stringent recycling rules
can be enforced through telematics, identifying non-compliant streets and houses.
More complex billing arrangements can
be optimized through IoT as well. Garbage
trucks equipped with telematics connected
to on-board scales and tipping counters
enable instant invoicing by weight and rate
(institutional, commercial, or residential).

n 

Emergency service vehicles often use
radio-frequency identification (RFID) tags to
ensure that the right tools and equipment
have been cleaned and replaced.

n 

Education
In some school boards, parents of children
using school buses can track their kids’ progress on mobile applications or online portals.
Delays or early arrivals are flagged, which enables the parents to coordinate pick-ups better.
Meanwhile the aggregated GPS data can be

used to improve route planning, reduce idling,
lower ride times, and monitor driver accountability.

Heavy Vehicles (Mining, Energy,
Utilities, Construction)
These fleets can benefit from remote and predictive maintenance, advanced driver assistance, and safety improvements, and beyond.
Rio Tinto introduced 71 autonomous haul
trucks in 2015 and saw its costs decline by
13% and utilization increase by 14%. Suncor is
now experimenting with self-driving 400-tonne
Komatsu trucks on its North Alberta oilsands
projects. Given the size and scale of mining
and energy in Canada, we should expect
to see advanced driver-assistance systems
(ADAS) expand across yellow iron fleets.
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Conclusion
Technology helps solve the business problems
motor carriers have been struggling with while
preparing them for the ones they’re about to
face. Examining real-world operations, Daimler
has found that the average truck spends just
35% of its time driving; the rest is spent parked
(50%), waiting (9%), loading/unloading (5.5%)
and parked for administration (1.5%). There’s
opportunity for operational improvement across
the board.

“The future is already here, it’s
just not evenly distributed.”

Technology will be a core component of how
motor carriers compete — much like it has
been since the 1960s and the rise of American
Airlines’ SABRE reservation system, FEDEX, and
others. What is changing is the pace and the
democratization of that technology to individual
workers. Modern technology makes it easier for
small players to compete with large players in the
industry. The rise of cloud computing reduces
technology costs; Moore’s Law gets hardware
smaller, cheaper, and faster every year; while
intelligent algorithms can be purchased through
software-as-a-service rather than monopolized
by global giants.

Companies that invest in technology as a core part of their business processes can
win new customers and find new efficiencies versus those that see technology as a
necessary evil. The internet of things and connected vehicles will demonstrate this
element of business strategy again in the immediate future.
For more information, visit telus.com/IoT
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