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A couple of weeks ago,
myesteemedcolleague,Dr.
Gaston Cedillo, project
manager for the Texas
A&M International Uni-
versity (TAMIU) Texas
Center for Border Eco-
nomic and Enterprise De-
velopment (TCBEED), in-
troducedme to the concept
of the Physical Internet (PI
orπ).

Like many, the name of
this concept drew me to
think about the World
Wide Web, communicat-
ing between friends, fami-
ly, and peers, email and
messaging apps, and ev-
erything thatworkswithin
theDigital Internet.But far
from just sharing a name,
PI is a system replicating
the idea behind the World
Wide Web to build a net-
work where goods, servic-
es, and logistics processes
move through supply
chains the same way data
travels through the web.

Benoit Montreuil, Rus-
sellD.Meller, andEricBal-
lot developed PI. They de-
fine it as an open global lo-
gistics system built on op-
erational, digital, and
physical interconnected-
ness. Montreuil et al. view
the PI as a constantly
evolving system due to
technical, infrastructure,
and corporate innovation.
PI focuses on applying the
Internet's architecture to
rethink logistics and im-
prove the economic, envi-
ronmental, and sustain-
ability impacts of moving,
storing,handling, andsup-
plying physical goods.
This restructuringof logis-
tics processes is based on
twocentral precepts:1.- the
migration from propri-
etary networks to open
and shared networks, and

2.- a new form of goods
containerization.

Let's discuss these two
principles.

Current logistics and
supply chain networks are
very diverse, globalized,
and have little to no inter-
connectedness. Data-shar-
ing mechanisms and stan-
dards to increase traceabil-
ity areminimal, andusual-
ly sector or
company-specific. Current
logistics and supply chain
networks are defined by
the companies using them
and designed for the ship-
ment of goods within
closed logistic networks --
consisting of warehouses
and transport links be-
tween its plants and ware-
houses, and those same
warehouses and its cus-
tomers.

The PI proposes to re-
structure logistics net-
works by creating a global
logistics system to inter-
connect these networks,
creating a set of standard-
ized collaboration proto-
cols, modular containers,
and smart interfaces. The
PI focus is on transporting
containers instead of
goods through open and
shared logistics networks
based on many companies
working together and
sharing their space, infra-
structure, and equipment
to create logistic networks
of scale, greater efficien-
cies, and improvements in
sustainability.

The second principle
upon which the PI system
is based is a new form of
goods containerization. In
the 1950s, the maritime
shipping industry revolu-
tionized its productivity by
standardizing shipping
containers that couldbe ef-
ficiently managed at all
ports through handling

systems and equipment
and transported in con-
tainer ships.ThePI system
proposes its own smart,
world-standardized, mod-
ular containers to route,
store and manage logistics
flows more efficiently.
These smart PI containers
are designed modularly in
different dimensions to
achieve better space utili-
zation rates, increase load
factors, reduce thenumber
of trips needed, reduce
freight costs, andmake the
distribution of goods more
efficient. PI containers can
reduce vehicular traffic
and carbon emissions, and
now that many cities re-
strict the mobility of
freight transport within
urbanareas, thesecontain-
ers make the distribution
of goods more efficient.
With the focus being on
transporting the container
instead of goods, deliveries
made by last-mile urban
logistics providers will be
more sustainable and cost-
friendly, while at the same
time leaving a smaller en-
vironmental footprint.

In response to rising in-
ternationalconflict, logisti-
cal challenges, and envi-
ronmental concerns, glob-
alization is moving toward
regional production
chains. Global trade mod-
els are trending toward re-

gionalization. The United
States' global economic
leadership will now be
based on innovations, sus-
tainable technologies, and
highly reliable supply
chains. Two new regional-
ization trends are appear-
ing: nearshoring and ally-
shoring.

Nearshoring or ally-
shoring refers to the in-
crease of foreign direct in-
vestments through which
companiesmove their pro-
duction centers and pro-
cesses closer to their target
market. These strategic
moves take advantage of
the favorable market and
international trade condi-
tions in their new country
of destination, for exam-
ple, tariff preferences and
new rules of origin estab-
lished by the United
States-Mexico-Canada
Agreement (USMCA, for-
merly NAFTA).

Companies are explor-
ing nearshoring and ally-
shoring strategies in
search of at least three
goals: first, reducing dis-
ruption risk probability by
securing their supplier's
proximity. Second, in-
creasing the sustainability
of their supply chains by
lowering freight transport
distances and their carbon
footprint. Third, increas-
ing financial effectiveness

by reducing inventory lev-
els by adopting approach-
es such as "just-in-se-
quence," and enabling
their industrial process to
flow as a "work-in-pro-
cess" with local suppliers.
However, to achieve this
synchronization and reli-
ability, exponential logis-
tics technologies and state-
of-the-art logistics organi-
zational processes, such as
the PI, are essential.While
the PI concept is not new
and much research has
beendoneon it, particular-
ly inEurope, little research
has been undertaken on a
cross-border PI system.

Within a radius of 35
miles, the cross-border re-
gion of Port Laredo in-
cludes over 500 custom
broker firms, more than
500 transportation compa-
nies, and at least 300 logis-
tics warehouses and stor-
age facilities. This logistics
ecosystem is responsible
for processing $250 billion
of trade, 4.5 million com-
mercial truck crossings,
and 500,000 railroad cars
each year.With themagni-
tude of importance that
this port represents to
North America, it just
makes sense to research
whether the conceptual
frameworkof thePI canbe
“borderized” and applied
to cross-border interna-
tional trade logistics.

Our research aims to ex-
plore the possibilities and
challenges of the PI in
cross-border areas. Differ-
ent questions need to be
answered, such as: what
are cross-border PI's par-
ticular qualities, pros-
pects, and limitations?Un-
derwhich conditions can a
cross-border PI emerge
and develop dynamically
over time? And what are
the roles of the private and

public sectors and acade-
mia in advancing the de-
velopment of cross-border
PI?

The PI represents a par-
adigm shift in logistics and
supply chain management
by opening existing assets,
infrastructure, and servic-
es so that all logistics com-
panies can use them with
fluidity and efficiency. The
PI looks to reorganize
freight transport and han-
dling by establishing a sys-
tem of interconnected and
collaborative logistics net-
works, where users and
service providers share as-
sets, routes, and nodes to
achieve greater efficiency.
The PI system focuses on
increasing freight trans-
port efficiency and load
factors, reducing empty
truck trips, increasing the
number of units delivered
per stop, orminimizingva-
cancy in warehouses and
terminals.

While the PI may be a
conceptual system and
much work is still needed
for its implementation, it is
these groundbreaking
concepts that Dr. Cedillo
and I will continue to ex-
plore in the TAMIULogis-
techs Living Lab.

The Physical Internet
represents an excellent op-
portunity for companies to
organize their logistics ac-
cording to this new princi-
ple. It ensures greater
transparency and efficien-
cy within logistics and im-
proves connectivity with
customers and suppliers.

Dr. Daniel Covarrubias is
the director of Texas A&M
International University’s
Texas Center for Economic
and Enterprise Development
housed in the A. R. Sanchez,
Jr. School of Business.
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PHILADELPHIA —
The people running com-
panies that deliver all
manner of products gath-
ered in Philadelphia last
week to sift through the
lessons of themayhem be-
sieging the global supply
chain. At the center of
many proposed solutions:
robots and other forms of
automation.

On the showroom floor,
robot manufacturers
demonstrated their latest
models, offering them as
efficiency-enhancing aug-
ments towarehousework-
ers. Driverless trucks and
drones commanded dis-
play space, advertising an
unfolding era in which
machinery will occupy a
central place in bringing
products to our homes.

The companies depict-
ed their technology as a
way to save money on
workers and optimize
scheduling while break-
ing down resistance to a
future centered on evolv-
ing forms of automation.

“It’s hard to get people
motivated to do this
work,” said Kary Zate, se-
nior director of marketing
communications at Locus
Robotics, a leading manu-
facturer of autonomous
mobile robots — carts that
roll through warehouses,
accompanying humans
who select goods off
shelves. “People don’t
want to do those jobs.”

More than two years in-
to the pandemic, persis-
tent economic shockshave
intensified traditional
conflicts between employ-
ers and employees around
the globe. Higher prices
for energy, food and other
goods — in part the result
of enduring supply chain
tangles — have prompted
workers to demandhigher
wages, along with the
right to continue working
from home. Employers

cite elevated costs for
parts, raw materials and
transportation in holding
the line on pay, yielding a
wave of strikes in coun-
tries like Britain.

The stakes are especial-
ly high for companies en-
gaged in transporting
goods. Their executives
contend that the Great
Supply Chain Disruption
is largely the result of la-
bor shortages. Ports are
overwhelmed and retail
shelves are short of goods
because the supply chain
has run out of people will-
ing to drive trucks and
move goods through
warehouses, the argu-
ment goes.

Some labor experts
challenge such claims
while reframing worker
shortages as an unwilling-
ness by employers to pay
enough to attract the
needed numbers of peo-
ple.

“This shortage narra-
tive is industry lobbying
rhetoric,” said Steve Vis-
celli, an economic sociolo-
gist at the University of
Pennsylvania and author
of “The Big Rig: Trucking
and the Decline of the
American Dream.”
“There is no shortage of
truck drivers. These are
just really bad jobs.”

A day spent wandering
the Home Delivery World
trade show inside the
Pennsylvania Convention
Center revealed how sup-
ply chain companies are
pursuing automation and
flexible staffing as anti-
dotes to rising wages.
They are eager to embrace
robots as an alternative to
human workers. Robots
never get sick, not even in
a pandemic. They never
stay home to attend to
their children.

A large truck painted
purple and white occu-
pied a prime position on
the showroom floor. Itwas
a driverless delivery vehi-
cle produced by Gatik, a

Silicon Valley company
that is running 30 of them
between distribution cen-
ters andWalmart stores in
Texas, Louisiana and Ar-
kansas.

Here was the fix to the
difficulties of trucking
firms in attracting and re-
taining drivers, said Rich-
ard Steiner, Gatik’s head
of policy and communica-
tions.

“It’s not quite as appeal-
ing a profession as it once
was,” he said. “We’re able
to offer a solution to that
trouble.”

Nearby, an Israeli start-
up company, SafeMode,
touted ameans to limit the
notoriously high turnover
plaguing the trucking in-
dustry. The company has
developed an app that
monitors the actions of
drivers — their speed, the
abruptness of their brak-
ing, their fuel efficiency —
while rewarding those
who perform better than
their peers.

The company’s founder
and CEO, Ido Levy, dis-
played data captured the
previous day fromadriver
in Houston. The driver’s
steady hand at the wheel
had earned him an extra
$8 — a cash bonus on top
of the $250 he typically
earns in a day.

“Wereally conveya suc-
cess feeling every day,”
Levy, 31, said. “That really
encourages retention.
We’re trying tomake them
feel that they are part of
something.”

Levy conceived of the
company with a professor
at theMITMedia Labwho
tapped research on behav-
ioral psychology and gam-
ification (using elements
of gameplaying to encour-
age participation).

So far, the SafeMode
system has yielded sav-
ings of 4%on fuelwhile in-
creasing retention by one-
quarter, Levy said.

Another company, V-
Track, based in Charlotte,

North Carolina, employs a
technology that is similar
to SafeMode’s, also in an
effort to dissuade truck
drivers from switching
jobs. The company places
cameras in truck cabs to
monitor drivers, alerting
them when they are look-
ing at their phones, driv-
ing too fast or not wearing
their seat belt.

Jim Becker, the compa-
ny’s product manager,
said many drivers hade
come to value the cameras
as a means of protecting
themselves against un-
warranted accusations of
malfeasance.

But what is the impact
on retention if drivers
chafe at being surveilled?

“Frustrations about in-
creased surveillance, es-
pecially around in-cab
cameras,” are a significant
source of driver lament,
said Max Farrell, co-
founder and CEO of
WorkHound, which gath-
ers real-time feedback.

Several companies on
the show floor catered to
trucking companies fac-
ing difficulties in hiring
people to staff their dis-
patch centers. Their solu-
tion was moving such
functions to countries
where wages are lower.

Lean Solutions, based
in Fort Lauderdale, Flori-
da, sets up call centers in
Colombia and Guatemala
— a response to “the labor
challenge in theU.S.,” said
Hunter Bell, a company
sales agent.

AKentucky startup, NS
Talent Solutions, estab-
lishes dispatch operations
inMexico, at a saving of up
to 40% compared with the
United States.

“The pandemic has
helped,” said Michael
Bartlett, director of sales.
“The world is now com-
fortable with remote staff-
ing.”

Scores of businesses
promoted services that re-
cruit and vet part-time

and temporary workers,
offering a way for compa-
nies to ramp up as needed
without having to commit
to full-time employees.

Pruuvn, a startup inAt-
lanta, sells a service that
allows companies to elim-
inate employees who re-
cruit and conduct back-
ground checks.

“It allows you to get rid
of or replacemultiple indi-
viduals,” the company’s
CEO, Bryan Hobbs, said
during a presentation.

Another staffing firm,
Veryable of Dallas, offered
a platform to pair workers
such as retirees and stu-
dents seeking part-time,
temporary stints with
supply chain companies.

JonathanKatz, the com-
pany’s regional partner-
ships manager for the
Southeast, described tem-
porary staffing as the way
for smaller warehouses
and distribution opera-
tions that lack the money
to install robots to en-
hance their ability to ad-
just to swings in demand.

A drone company, Zi-
pline, showed video of its
equipment taking off be-
hind a Walmart in Pea
Ridge, Arkansas, drop-
ping items like mayon-
naise and even a birthday
cake into the backyards of
customers’ homes. An-
other company, DroneUp,
trumpeted plans to set up
similar services at 30Wal-
mart stores in Arkansas,
Texas and Florida by the
end of the year.

But the largest compa-
nies are the most focused
on deploying robots.

Locus, the manufactur-
er, has already outfitted
200 warehouses globally
with its robots, recently
expanding into Europe
and Australia.

Locus says its machines
are meant not to replace
workers but to comple-
ment them — a way to
squeeze more productivi-
ty out of the same ware-

house by relieving the hu-
mans of the need to push
the carts.

But the company also
presents its robots as the
solution to worker short-
ages. Unlike workers, ro-
bots can be easily scaled
up and cut back, eliminat-
ing the need to hire and
train temporary employ-
ees, Melissa Valentine, di-
rector of retail global ac-
counts at Locus, said dur-
ing a panel discussion.

Locus even rents out its
robots, allowing custom-
ers to add them and elim-
inate them as needed. Lo-
cus handles the mainte-
nance.

Robots can “solve labor
issues,” said Nathan Ray,
director of distribution
center operations at Al-
bertsons, the grocery
chain, who previously
held executive roles at
Amazon and Target. “You
can find a solution that’s
right for your budget.
There’s just so many op-
tions out there.”

As Ray acknowledged,
a key impediment to the
more rapid deployment of
automation is fear among
workers that robots are a
threat to their jobs. Once
they realize that the robots
are there not to replace
them but merely to relieve
them of physically taxing
jobs like pushing carts, “it
gets really fun,” Ray said.
“They realize it’s kind of
cool.”

Workers even give ro-
bots cute nicknames, he
added.

But another panelist,
Bruce Dzinski, director of
transportation at Party
City, a chain of party sup-
ply stores, presented ro-
bots as an alternative to
higher pay.

“You couldn’t get labor,
so you raised your wages
to try to get people,” he
said. “And then everybody
else raised wages.”

Robots never demand a
raise.
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