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Stresses in supply chains have exposed the 
limitations of current systems, accelerating the 

adoption of new technologies. However, the 
speed and uncertainty of the external demands 

have pushed companies toward technologies 
that are less disruptive to internal operations, 

as overall supply chain performance remains a 
top organizational priority. Instead of pumping 

billions into fully automated overhauls, many 
seek effective incremental enhancements to 

restore control and boost performance.
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Drivers of Logistics Technologies Adoption

As supply chain disruptions and challenges are making news daily, so are the rapidly 
evolving innovations being used to help respond.  Logistics managers want to maximize 
visibility and flexibility and know that in order to compete in future they must be 
preparing now for additional unpredictable challenges ahead. 

Technology innovations - in particular 
automation - have become necessary 
considerations across the logistics sector and 
many other inter-related industries that rely 
on logistics to sustain their operations. Labor 
shortages, financial pressures, an exploding 
e-commerce market, and the availability and 
affordability of automated solutions are just 
some of the drivers here.  

According to the 2022 Third-Party Logistics 
Study, shippers say they are investing in 
Internet of Things (IoT) to improve real-
time decision making, customer satisfaction, 
workforce productivity, and asset utilization 
(see Figure 1). A leading driver to improve 
real-time decision making is likely in part a 
reflection of the unexpected disruptions and 
fluctuating demands that have characterized 
supply chains in the COVID-19 era. Present 
challenges underscore a general need for 
reliable traceability and visibility throughout the 
supply chain system. Stock needs to be verified. 
Damage needs to be detected. Product needs 
to be stored, retrieved, conveyed, and scanned. It needs to be loaded to the correct 
destinations, and tracked as it is transported around the world. 

As evidenced by the responses, a leading factor motivating companies to invest in 
technology innovations is customer satisfaction. Suppliers who are unable to deliver in 
the current constrained environment risk being replaced, and those substitutions will be 
difficult to reverse. This is generating a rush to satisfy demand and hold onto economic 
relationships. The constraints have also made real-time decision making ever more 
important as companies must schedule work based on supply chain information they 
are finding to be out of date or of limited use. 

Present challenges underscore a 
general need for reliable traceability 
and visibility throughout the supply 
chain system. 

Drivers of IoT Investments for Shippers

Source: 3PLStudy

Figure 1
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Improving productivity is also a key driver. 
With widespread labor shortages and a lack 
of warehouse space available, companies 
must get more output out of the same facility 
with the same headcount. Consequently, 
automation is becoming a quickly adopted 
solution for addressing the needs of rapid 
order fulfillment without having to add more 
labor and square footage.  

Supply chain professionals surveyed in MHI’s 
2021 Annual Industry Report in fact indicated 
(52%) that hiring and retaining workers 
was an extremely or very challenging factor 
(see Figure 2). They also emphasized that 
the satisfaction of customers is a leading 
challenge, as well as forecasting, and supply 
chain disruptions in general. 

Many are coming to realize that it is not just the risk of a one-time pandemic that has 
introduced a short-term supply chain disruption to overcome. Ever more concentrated 
production facilities combined with increasing frequency of natural disasters that 
hamper production and delivery are reverberating a loss of control throughout various 
aspects of the supply chain.

How Companies are Adopting New Technologies  

In response to the key challenges indicated by industry professionals, it is clear that 
many are increasingly turning to automation and new technologies. Companies are 
seeing that they cannot afford to be behind the ball again with overreliance on labor-
intensive processes and rigid automation systems that are unable to respond to current 
challenges. Demonstrating a commitment to innovation and intelligent supply chains 
further shows to customers and stakeholders the willingness of steadily figuring out 
how to keep up. While prior to COVID, a business may not have paid close attention to 
each element of their supply chain, they now need to see an advanced supply chain they 
feel they can trust.

The most widespread of technologies currently in adoption or planned within the next 5 
years, according to MHI, is inventory and network optimizations (89%) - see Figure 3.  A 
large majority say they will be using robotics and automation (76%) and Internet of Things 
(73%) within 5 years, as the categories shown here become a widely adopted standard. 

Top Company Challenges
(marked extremely or very challenging)

Source: MHI

Figure 2
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Meanwhile, the pace of information technology systems adoption in recent years has 
most noticeably increased in 2021, with 51% of respondents in a Peerless Research Group 
survey indicating first deployments or substantial changes (see Figure 4). 

When making these changes, a more incremental 
approach focused on productivity and internal visibility 
seems to be emerging due to COVID uncertainties. 
Larger investments rely on high degrees of certainty 
about the future economic landscape to recoup the 
capital cost. A company that has completed a lean 
transformation to automated central fulfillment, 
maybe envisioning a future of electric and self-driving 
vehicles, accepts more current shipping costs in 
exchange for less warehouse labor and inventory. But 
with the constant out-of-stock situations, rising fuel 
prices, and trucker shortages of the day, it is finding 
the projected cost-savings un-realized. Meanwhile, a 
company with more locally placed inventory and less 
automation that was betting on rapid shipping driving 
its future is also finding stock shortages at its many 
warehouses, high operating costs everywhere, and no 
time advantage in the end. COVID has shown the danger inherent in building complex 
supply chains with hidden assumptions. 

New Purchases
of Information Technology Systems, 

Applications, Solutions

Source: MHI

Top Technologies in Use
Figure 3

Figure 4
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Therefore, companies have begun looking 
toward more incremental enhancements 
to productivity with a flexible strategy. The 
productivity enhancements improve the bottom 
line gradually and will help the organization, no 
matter how the world re-emerges from COVID. 
Once tested at single locations, productivity-
improving technologies can be driven gradually through successive facilities and the 
supply chain at large. After a pilot case has been identified, substantiated improvements 
can be rolled out to other areas with the benefit of having done any troubleshooting at 
a less impactful level. And as a bonus, the profitability of the deployment does not rely 
on any post-COVID macro-economic trend proving true.

Productivity is King

While some day, Autonomous Guided Vehicles (AGVs) may navigate entire warehouses 
seamlessly, each truck represents an unknown environment, and navigating onto the 
truck is likely to remain a challenge for years to come. Even with perfectly functioning 
AGVs, they lack human eyes to inspect their loads. Yet each pallet the AGVs carry still 
needs to be scanned, and its condition documented. In fact, without vision, even a 
perfectly mechanically automated process would wind up accepting damaged goods 
and shipping damaged goods to unsatisfied customers. 

Machine vision is a crucial component of 
technologies involving automation, as it 
automatically includes a picture of what goes 
wrong (and goes right). It helps to catch 
problems and track things, which simplifies later 
automation investments by eliminating edge 
cases so that the automation can be simpler, 

faster, and cheaper to deploy.  This automation tends to win in the marketplace 
because it is more productive. Automation that has to deal with everything either costs 
too much or creates new hidden rigidities. Companies will have better luck with AGVs 
if they have procedures to verify that they are putting the right things on the right 
vehicles without damage. Pushing problems of today onto the back of AGVs ends in 
slower, costlier, less productive AGVs. An investment in scanning visibility using RFID 
instead of barcodes with machine vision does not include a picture of each scan, and 
creates extra costs and steps (see Figure 5).

A productivity focus to logistics leads to thinking like a manufacturer: “How can we 
produce 10% or 20% more goods out of the same factory?” “How can we see what is 
going wrong and what is slowing us down?” Here, time-studies and cycle time are crucial 

Incremental enhancements to 
productivity improve the bottom 
line gradually and will help the 
organization, no matter how the 
world re-emerges from COVID.

Machine vision is a crucial 
component of technologies 
involving automation, as it  
automatically includes a picture of 
what goes wrong (and goes right).
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to the understanding of the productivity of an operation. Productivity is improved by 
honing in on a process and continually shaving time from it, while improving quality. 

Consider then, a fundamental logistics operation 
of loading goods onto a vehicle. Typically, that 
is done with a forklift and a clipboard and/or 
barcode scanner. The time here is not decided 
only by the speed at which the forklift drives. 
The time is primarily eaten up in the verification 
process. Are the right things getting loaded to the right shipment? Personnel spend 
time dismounting from forklifts and hand-scanning barcodes and/or looking at the 
printed bill of lading and cross-referencing it to the pallet. Occasionally, they also take 
pictures by hand of the pallets for photographic verification. The kinds of processes that 
slow down and fatigue personnel cause records to start getting missed, and recorded 
inaccurately. Wrong shipments create compliance headaches and fees, in addition to 
the costs to correct the errors.

Looking at this from a manufacturing / productivity point of view, the forklift should 
never re-fork the load. The driver should not have to dismount. The forklift should 
always keep moving. Any verification should be a seamless part of the process. This 
kind of thinking leads to a drive thru scanning system - businesses implementing them 
save around 30 seconds per pallet and 25 minutes per truck loaded. These businesses 
are also making the process simpler so that when they do pursue full automation, it 
is a simpler, more manageable effort.  Simpler means cheaper and faster cycle time. 
Faster systems for less money are a more productive and targeted use of capital. To 
paraphrase Einstein: make the process as simple as possible, but no simpler.

Scanning Automation Pathways

The time here is not decided only 
by the speed at which the forklift 
drives, it is primarily eaten up in 
the manual verification process.

Figure 5
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The Dock Door Bottleneck

Beyond productivity of the local 
operation, the dock door is a limit on the 
entire logistics system.

In best faith of keeping up with 
innovation and technology, companies 
can spend enormously on various inputs 
to a more intelligent supply chain. 
Yet without the appropriate scanning 
technology at the dock door, it all 
gets bogged down on dock time and 
the wrong stuff getting on the wrong 
shipments. Meanwhile, companies 
without dock door scanning visibility 
also get hit with pricey compliance 
fines for damaged goods and incorrect 
shipments that they can only attempt to 
verify through hand scanning records.

A machine vision system that automates 
scanning solves both the speed and 
accuracy issue while providing full 
scanning visibility. To avoid a dock door 
bottleneck, reducing intensive dock 
loading time must happen without 
sacrificing scanning accuracy. With 
a machine vision system at the dock 
door, this can be accomplished with the 
added benefit of increased inventory 
turns. There are no forgotten scans or 
products being loaded to the wrong 
shipment, while personnel time is 
actually reduced. 

On top of it, data and images of the 
scans provide full scanning visibility to 
aid in real-time decision making and eliminating compliance fines. Companies can be 
on their way to a smarter, higher tech warehouse with little to no ongoing maintenance 
costs, and no complicated installations or warehouse layout overhauls. 

The Dock Door Bottleneck
Figure 6
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Artemis Vision is developer of the RaPTr (Rapid Pallet Tracker) 
system, the fastest large-area scanner on the market.  RaPTr 
improves scanning speed and accuracy while providing 
complete scanning visibility with image capture. The system 
can integrate with existing WMS software or work alone, and 
supports various pallet configurations. It is quick to install 
and requires no ongoing maintenance costs, licensing fees, or 
software upgrades. 

While the supply chain faces many uncertainties both present 
and future, productivity and accuracy at the dock door go a long 
way to easing other pressures. The technology is essential today 
amidst strained inventories and labor shortages and will be 
essential in the future no matter how vehicles are driven or what 
machinery loads them.

For more information, visit www.artemisvision.com/logistics-solutions/barcode-scanning

Figure 7

www.artemisvision.com/logistics-solutions/barcode-scanning
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