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ABOUT US

About ATA’s Technology & Maintenance Council (TMC)

By providing leadership support and opportunities to collaborate, 
TMC helps members develop the industry’s best practices that 
address the critical truck technology and maintenance issues 
that have the greatest impact on truck fleets. For more than 60 
years, TMC’s member-driven Recommended Maintenance and 
Engineering Practices have been setting the standards that 
help trucking companies specify and maintain their fleets more 
effectively. 

About American Trucking Associations (ATA)

American Trucking Associations is the largest national trade 
association for the trucking industry. Through a federation of 
50 affiliated state trucking associations and industry-related 
conferences and councils, ATA is the voice of the industry 
America depends on most to move our nation’s freight

About eSMARTT™?
eSMARTT™ is a collaboration between Business Accelerants™, 
a consulting practice based in Sherwood, Ore. and WillGo 
Transportation Consulting LLC of Petoskey, Mich. The principal 
of Business Accelerants™, Paul Menig, is an MIT Electrical/
Electronics Engineer with many decades of service and 
contribution to the transportation industry in various capacities. 
Menig is currently the chair of two TMC Task Forces studying 
future trailer design and integration issues. Charlie Willmott is the 
principal of WillGo Transportation Consulting LLC with more than 
40 years of experience in the design, manufacturing and rental/
leasing of freight transportation equipment.
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This Executive Summary provides a few insights gained through 
the survey process. Much more information is available in the 
full report, which is available from the exclusive sponsor, the 
Technology & Maintenance Council (TMC) of American Trucking 
Associations, Inc.  Contact TMC for details at (703) 838-1763; 
email: tmc@trucking.org.
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DISCLAIMER
Each organization who uses TMC’s North American Trailer 
Rental/Lease Company Survey Report and TMC’s Recommended 
Maintenance Practices Manual must satisfy itself thoroughly 
that neither the safety of its employees or agents, nor the safety 
or usefulness of any products, will be jeopardized by any method 
selected. Neither this report nor TMC Recommended Practices 
should be construed as an endorsement of any particular person, 
organization, or product. 
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EXECUTIVE SUMMARY

Next Generation Trailer Expectations

Additional electronics have been added to the trailer during the 
last 20 years, starting with the requirement for trailer antilock 
braking systems (ABS) in 2001. Since then, electronics have been 
added for trailer tracking, transportation refrigeration unit (TRU) 
controls for both diesel- and electric-powered units, tire pressure 
monitoring and control, liftgates, and more. A mobile resource 
management report [1] by C.J. Driscoll and Associates, published 
in early 2019, suggested 23 percent of the six million trailers in 
operation had some sort of tracking electronics. Information 
regarding the future of trailer electronics was presented in 2019 at 
the Truckload Carriers Association 81st Annual Convention [2]. At 
that event, panelists forecasted the industry would increase the 
use of mobile resource management (telematics/trailer tracking) 
to 42 percent by next year, 2022. 

While vertical integration has made progress in the trucking 
industry in North America, it is still a requirement of carriers to 
have open, standardized systems. While a carrier may decide 
to purchase all new equipment from a single source, carriers 
often merge with another carrier that has different equipment. 
Furthermore, regular changes to new equipment being sold force 
many fleets that hold equipment (tractors) for 3-7 years to deal 
with 2-3 different levels of equipment, possibly more. Thus, they 
will continue to need standardized approaches that provide some 
level of “future proofing” for operation and maintenance.

Trailers are held for even longer periods of time. Trailer service 
life has often been quoted being 15-20 years. This study has 
shown that some first-time buyers of a trailer may keep it for as 
little as 5-7 years based on the original equipment manufacturer 
(OEM) warranty, while others may keep the trailer for 20-25 years. 
Final use of a trailer is often as storage at businesses and farms. 
Thus, adding electronics is even more challenging for trailers than 
it was for the emissions- and safety-driven additions to tractors 
from the late 1980s until today.

At TMC’s 2019 Fall Meeting, the Council’s S.1 Electrical and 
S.7 Trailers, Bodies & Material Handling Study Groups formed 
complementary task forces to help prepare the industry for an 
influx of electronics on the trailers in the next 2-3 decades as it 
deals with temperature monitoring, emissions and Greenhouse 
Gas (GHG) regulations that include trailers, improved maintenance 
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force many fleets that hold 
equipment (tractors) for 

3-7 years to deal with 2-3 
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[1] All references are 
available in the FULL 

REPORT
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and roll-time (i.e., the time when trailers are moving), safety 
improvements, and a future with an autonomous tractor pulling 
a trailer with its all-important load. S.7’s Next Generation Trailer 
Electrical Architecture Task Force is addressing the electrical and 
electronic architecture and required information for all parties 
in the supply chain, while S.1’s Next Generation Tractor/Trailer 
Electrical Interface Task Force [3] is dealing with the physical/
wireless connection to the tractor for any real time information 
and power needed.

As part of these initiatives, TMC held webinars throughout 
2020 and into 2021 [4-18]. Individual and panel presentations were 
also part of the S.1 and S.7 Task Force meetings held at TMC’s 
2020 Annual Meeting (in-person), 2020 Fall Meeting (virtual), and 
2021 Spring Meeting (virtual). [19] These events helped generate 
the background for development of a document providing industry 
stakeholder expectations on this topic. Currently, a document 
is being circulated detailing these requirements and numerous 
companies and individuals have indicated their agreement with a 
signature. [20-21]

What’s All the Hype?

The Gartner organization is famous for its descriptions of the Hype 
Cycle (see Figure 1). As described at https://www.gartner.com/
en/research/methodologies/gartner-hype-cycle, each Hype Cycle 
drills down into the five key phases of a technology’s life cycle.

•	 Innovation Trigger: A potential technology breakthrough 
kicks things off. Early proof-of-concept stories and media 
interest trigger significant publicity. Often no usable 
products exist and commercial viability is unproven.

•	 Peak of Inflated Expectations: Early publicity produces 
a number of success stories — often accompanied by 
scores of failures. Some companies take action; many do 
not.

•	 Trough of Disillusionment: Interest wanes as 
experiments and implementations fail to deliver. 
Producers of the technology shake out or fail. 
Investments continue only if the surviving providers 
improve their products to the satisfaction of early 
adopters.

•	 Slope of Enlightenment: More instances of how the 
technology can benefit the enterprise start to crystallize 
and become more widely understood. Second- and third-

TMC’s S.1 Electrical and S.7 
Trailers, Bodies & Material 

Handling Study Groups have 
formed complementary 

task forces to help prepare 
the industry for an influx of 

electronics on the trailers in 
the next 2-3 decades.

The Gartner organization is 
famous for its descriptions of 
the Hype Cycle, which drills 

down into the five key phases 
of a technology’s life cycle.

https://www.gartner.com/en/research/methodologies/gartner
https://www.gartner.com/en/research/methodologies/gartner
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generation products appear from technology providers. 
More enterprises fund pilots; conservative companies 
remain cautious.

•	 Plateau of Productivity: Mainstream adoption starts 
to take off. Criteria for assessing provider viability are 
more clearly defined. The technology’s broad market 
applicability and relevance are clearly paying off.

Gartner regularly releases reports putting innovations on a 
timeline that also portrays the level of excitement or expectations 
for those innovations. Below is a recent one (https://www.sae.
org/news/2020/09/2020-hype-cycle-for-connected-vehicles-and-
smart-mobility) that is somewhat related to the topic of “Smart 
Trailers.” 

Figure 1

https://www.sae.org/news/2020/09/2020
https://www.sae.org/news/2020/09/2020
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Two other curves of importance to adoption of new 
technologies are shown in Figures 2 and 3. The blue curve shows 
a bell-shaped curve of annual volume against percentage of 
adoption while the yellow curve shows the percent of shipments 
for new vehicles. A number of examples in the trucking industry 
(e.g., ABS, automated mechanical transmissions, digital displays) 
have shown the timeline is on the order of 20-30 years for a 
new innovation to go from start to a high percentage of new 
production and may never reach 100 percent unless mandated 
by law.

One other concept comes from a book published in 1991, 
authored by Geoffrey A. Moore and entitled, Crossing the Chasm: 
Marketing and Selling High-Tech Products to Mainstream 
Customers. Many technologies fail to make the jump from low 
levels of penetration with early adopters to greater acceleration 
of acceptance. (See Figures 2 and 3.)

A number of examples in 
the trucking industry (e.g., 

ABS, automated mechanical 
transmissions, digital 

displays) have shown it 
takes 20-30 years for a new 
innovation to go from start 

to a high percentage of new 
production and may never 
reach 100 percent unless 

mandated by law.
. 

Figure 3

Figure 2
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These concepts have repeated themselves many times over 
in the trucking industry at large. Trailer application of ABS may 
be one exception. ABS followed these concepts on the tractor 
(first innovations in the 1970s followed by mandatory use driven 
by regulation and quick removal when problems developed but 
re-regulated in 1996). Regulating it for trailers in 2001 was made 
easier by ABS’ 25-year history on the tractor.

Rental and leasing fleets can be a way of testing new 
technology in a variety of applications while minimizing risk. This 
can be seen through the collaboration of Daimler Trucks North 
America and Penske Truck Leasing for field testing of electric 
trucks. The authors considered this could be a way of introducing 
Smart Trailers to the trucking industry. Our questions to the Trailer 
Rental/Leasing Fleets surveyed attempted to confirm or deny this 
approach. We pursued their interest and that of their customers in 
the following technologies for trailers:

•	 Trailer global positioning system (GPS)
•	 3G/4G/5G telecommunications
•	 Variable frequency tracking/location updates
•	 Geofencing
•	 Door open/closed
•	 Loaded/empty status
•	 Interior temperature/humidity
•	 Power source
•	 Reefer/heater monitoring
•	 Tire pressure management
•	 Liftgate monitoring
•	 Wheel end and brake monitoring
•	 Backup and/or proximity sensors/cameras
•	 Onboard trailer weigh scales
•	 Light and/or electrical gateway hubs

Based on the responses of the fleets surveyed and other 
sources of knowledge in the industry, the next figure (see the FULL 
REPORT for Figure 4) is an attempt to place these technologies 
on an eSMARTT™ Trailer Rental/Lease Technology Curve.

Further studies of other segments of trailers may show other 
results.
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Some Intriguing Insights

1. Solar Power is Popular

Trailers often sit untethered for days and weeks, perhaps for 
months. Will the battery inside the telematics unit have sufficient 
power to keep sending signals indicating its location? How often 
can it wake up and send a signal? Surprisingly, it is no longer a 
question of battery life, but of energy source.

The report explores the options of battery life, battery 
replacement, unit replacement, battery recharging while 
connected to the tractor, and solar power. Battery life may have 
been a problem with older units, especially those that used 2G 
communications. Many respondents had extensive experience 
with 3G units which were significantly better in battery life. A 

See FULL REPORT for Figure 4
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common problem mentioned was the sealing of the battery 
compartment from water intrusion/ingress. Actual experience 
with battery life is inconclusive, as many fleets are just deploying 
4G units which often require less power. The time these units have 
been in the fleets is significantly less than the vendor advertised 
battery life. Some vendors claim 7-10 years total life and, perhaps, 
nine months of operation untethered on a single charge.

A significant factor is the high level of adoption of solar 
charging panels for the telematics units. But where can you 
place a solar panel to be effective and avoid damage? The roof 
is good for efficiency of the solar cells. Mounting it on the front 
of the trailer, high or low, seems to be the preferred location, 
but may interfere with rivet heads. For flatbeds and trailer 
chassis applications, mounting to the underside was mentioned. 
Surprisingly, the fleets indicated these locations were still 
acquiring enough solar energy to keep the units running. 

Recommendation: TMC should consider initiating a task 
force to provide a recommended practice for installation of solar 
panels for telematics units and provide data supporting the energy 
provided by location. 

2. Electrical/Electronic Devices Fail

See the FULL REPORT for this section. 

3. As 4G Devices Roll Out, What about 5G?

See the FULL REPORT for this section. 

4. Standardization Is Important

Rental/Lease fleets often have just one or two preferred suppliers 
for trailer telematics tracking. However, they will work with 
customers to provide other solutions—provided the quantities 
and length of agreement are sufficient. They may also be willing to 
provide options for customer installation (and removal at the end 
of the rental/lease).

Respondent Quote: 
“Battery depletes quickly 
if trailer not moved and it 

snows. No access to solar 
charging mounted on roof. 

Recommendation is front wall. 
Put solar on roof as security.”
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Rental/Lease Fleets are getting requests for additional 
features related to liftgate monitoring, trailer tire pressure, 
wheel ends, loaded/unloaded, and temperature controls. Since 
these fleets deal with tens and hundreds of different carriers, 
they are interested in standardization to make installation and 
maintenance easier and less prone to failures. 

Standardization extends to the data coming from the trailer. 
Most of those interviewed allow the customer to access a 
branded (white label) portal of the telematics provider for 
information. The Rental/Lease Fleet accesses the data as well. 
Unfortunately, getting that data into the Rental/Lease Fleets’ 
business systems is complicated. They anticipate the same is true 
for their customers. As a result, data coming from the trailer is not 
used effectively if at all. Many customers only check when they 
have “lost” a trailer rather than considering the full potential of 
handling predictive maintenance and enhancing safety.

Recommendation: Fleets of all sorts, especially Rental/Lease 
should actively participate in the development and use of TMC 
recommended practices.

5. End-user Customers Are the BIGGEST Driver of Technology

This industry is devoted to the principle of “Customer First.” If a 
customer wants something, has sufficient quantities to make it 
worthwhile, and is willing to pay for the option, a solution will be 
found. Decades ago, this was true for engines, transmissions, 
axles, hubs, seats—just about everything imaginable—for 
a tractor. While the options for tractors have significantly 
decreased as the manufacturers have vertically integrated, trailer 
options are still largely open.

One fear is that a trailer OEM will move toward making a 
system “standard” with pricing differentials for other options. 
Thus, there is a reluctance among some Trailer Rental/Lease 
Fleets to go standard with a system.

Respondent Quotes:
“Standardization is a good 

thing. Interchangeability and 
scalability are important. 

Standardization across the 
industry can be helpful.”

“At what point do I need to 
have multiple devices? One 

provider needs to get it all 
right or get the suppliers to 
connect together. “All very 

disconnected at this point.”

Respondent Quotes:
“Hate to be first one to market 

with unproven technology.”
 

“Fear spending money to install, 
and then a trailer OEM puts it on 

as standard.”

“Technology is preceding 
customer capabilities.“

“Currently less popular options 
are gaining ground as more 

companies are competing for 
additional items to provide an 

Amazon-like experience for 
their customers.“
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6. Your Trailer May Not Be Where It Says It Is

See the FULL REPORT for this section. 

7. Fleets Don’t Use the Data Well

See the FULL REPORT for this section. 

8. Upgrading Electronics in the Field is Harder for Trailers than for Tractors

Trailers are more numerous than the tractors that pull them. 
According to FTR Transportation Intelligence, the ratio across 
all types of fleet operations is above 2.5 trailers per tractor [27]. 
Combine that with the use of trailers as temporary storage and 
the time it takes to load and unload a trailer, it can be much harder 
to locate a trailer than a tractor. That is even more true now that 
so many tractors require electronic logging devices (ELDs) that 
have necessary tracking built in that is regularly checked by the 
government. By comparison, trailers roam free.

Changing out a trailer tracking device can be done in as 
little as 15 minutes if the trailer is in the right place with the right 
people and tools. Refrigeration control units can take one or more 
hours. Many of these changes are more difficult if hardware 
for sensors and actuators are affected, wiring must change, or 
connectors need to be replaced due to corrosion.

Recommendation: TMC should initiate a task force to address 
the issues associated with tracking trailers and upgrading them in 
the field.

Respondent Quotes: 
“Okay for trucks, maybe, but 

lessor may never see the 
trailer again.”

“Shipping charges are 
getting up there because you 
cannot overnight lithium-ion 
batteries, have to ship them 

by truck. Manual processes to 
associate trailer to replaced 

device.”

“Use strategic repair partners 
and their own facilities around 

the country to avoid shipping 
to the lessee.”

“Cumbersome to install and 
de-install units on trailers 

regularly.”

“Intend to use a trailer for 30 
years! . . . Not necessarily on 

the road. Possibly for storage.”
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9. Just One Telematics Provider Preferred

See the FULL REPORT for this section. 

10. Return On Investment Is Difficult to Quantify

See the FULL REPORT for this section. 

11. Refrigerated Trailer Fleets Lead in Technology Adoption

See the FULL REPORT for this section. 

12. GPS Is a Requirement for Trailers

See the FULL REPORT for this section. 

North American Trailer Rental/Lease Company Survey 
The best way to understand trends in transportation is to talk with 
customers. Unfortunately, there are thousands of fleets. However, 
there are a couple dozen trailer rental/lease fleets that have 
access to a much larger number of fleets. For this report, input 
from as many as 15 fleets was sought. Twelve large fleets chose 
to answer the 17-page, 25-question written survey and agreed to a 
one-hour follow-up video call. 

Questions included numbers and types of trailers, numbers 
with GPS tracking by supplier, battery charging methods, 
experience, additional trailer technologies (tire pressure, liftgates, 
wheel ends, brakes, sensors, onboard weighing, light controls, 
and more). Input on return on investment (ROI), reliability, 
accuracy, selection criteria, future needs, customer requests and 
feedback were sought and discussed. Written comments were 
provided and copious notes taken during the interviews.

This Executive Summary provides a few insights gained 
through this process. Much more information is available in the 
full report, which is available from the exclusive sponsor, the 
Technology & Maintenance Council (TMC) of American Trucking 
Associations, Inc.  Contact TMC for details at (703) 838-1763; 
email: tmc@trucking.org.
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