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| The Hidden Cost of Pallet Variability

Variations in pallet quality often
create downstream issues that
mask the actual cause. This article
explores how pallet variability drives
hidden costs across conveyors,
robotics, ASRS, and shipping,

and how practical standards and
investment in pallet integrity reduce
preventable exceptions, improve
automation performance, reduce

downstream risk and protect ROL.

What Pallet Variability
is Really Costing Your
Automation Investment

Pallet integrity is frequently treated
as a minor detail at the end of the
production line. The performance

of every conveyor, lift, AMR and
automated storage and retrieval
system (ASRS) following palletization
depends on the quality and
consistency of the pallet load.

When pallets are stable, secure

and the proper weight, automation
works as intended: Product moves
predictably through the operation and
exceptions remain low. When pallet
quality varies, the consequences rarely
appear where the pallet was created.
Instead, they surface downstream,
often in places that seem completely
unrelated to palletizing.

A well-formed pallet reduces
uncertainty throughout the operation.
A poorly formed one spreads it.
Rebuilding pallets takes time and
labor away from moving orders,
while damaged or irregular pallets
impact automation throughput
and utilization. This is why leading
organizations increasingly apply the
same level of engineering scrutiny
to pallet integrity that they apply

to other automated subsystems.

The Costs Rarely Appear at
the Palletizer

Poor pallet integrity rarely causes
dramatic system-wide failure.
More often, it creates a series of
smaller operational disruptions
that accumulate over time. The
cost of a poorly formed pallet may
appear several steps after it was
built or received. For example:

« Additional handling: Operators
may need to straighten cartons,
replace a damaged pallet or
rewrap a load before it can enter
automation. The additional
handling also poses ergonomic
or safety risks for operators if
pallet integrity is a consistent
issue. EQuipment interruptions:
An unstable load or damaged
pallet may cause a conveyor
to experience repeated jams,
requiring manual handling
and introducing dwell time.

«  Storage constraints: Differences
in load height affect which
storage locations a pallet can
use in a unit-load ASRS and how
effectively the available space is
utilized. Additionally, differences
in load weights could impact
the ability for certain racking
storage to handle pallet loads.

+ Robotic exceptions: A 60-pound
container in a system designed

for a maximum of 50 pounds may

cause an autonomous vehicle to
struggle to complete a pickup.

These events may be recorded as
separate conveyor, storage, AMR
or labor issues. Shipping teams
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might see delivery impacts while
maintenance teams see recurring
equipment faults. That makes it

difficult to see they share a cause.

To understand better, connect each
exception to the load condition
that caused it. Track how often it
occurs, the labor required to resolve
it and any equipment or order
delays. A recurring load problem
becomes easier to prioritize when

its operational cost is visible.

Define What an Acceptable
Load Looks Like

Teams need measurable requirements
that reflect the equipment and
processes a load will encounter.

Start with these characteristics:

o Pallet condition and configuration:
Check for damage and confirm
that the pallet’s dimensions and
construction meet handling
equipment requirements.

o Load dimensions and weight:
Define acceptable height, footprint,
overhang and weight for each
stage of handling and storage.

o Stacking pattern and carton
integrity: Account for carton
size, shape, crush strength and
placement to support a stable load.

Wrap quality and load stability:
Confirm that the load remains
secure through the transfers and
movements it will experience.

Label quality and placement:
Establish requirements that
allow labels to be read at the
intended scanning points.



Build the Pallet

/ Stable, repeatable load
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Leaning load

- Weak stability

« Inconsistent
dimensions

+ Product overhang

Store the Pallet

/' Reliable storage and retrieval
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Wider tolerances in
rack

Storage contraints
Reduction in
storage density
Load rejection

Ship the Pallet

/' On time delivery
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- Delayed delivery
+ Missed SLA fees
- Load rework

product
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Move the Pallet

./ Consistent handling

Hidden
Cost of
Pallet
Variability

/ Cost of Manual
Palletizing

« Failed pickups

- Transfer jams

+ Product shifts

+ Throughput losses
- Exception handling

Small variations early create bigger, more expensive problems downstream

The goal is consistency within a
defined operating range. Different
products may need different load
patterns or handling methods,
provided those differences are

accounted for in the system design.

Understanding the Complete
Pallet Journey

A single pallet may travel through
conveyors, lifts, autonomous vehicles,
automated storage and retrieval
systems and shipping processes
before reaching its destination. Each of
those technologies interacts with the
load differently, and each depends on
a predictable physical interface. Bring
operations, maintenance, engineering,
packaging and automation partners
in early. Each team sees a different
part of the problem: where loads

are formed, where interruptions

occur, what recovery requires and
which conditions the equipment

can accommodate. Review what
happens as it moves through
conveyor transfers, lifts, mobile
equipment, storage and shipping.
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Together, establish:

The load requirements at
each handling step.

Where loads are checked and
what happens when they fail.

The most frequent exceptions
and their causes.

Who is responsible for
corrective action.

When standards should be
revisited as products, packaging
or suppliers change.

This gives teams a shared basis
for improving performance and
evaluating future changes

Balance Prevention with
Exception Handling

Automation needs a practical way to
identify and manage loads that fall
outside its requirements. Inspection
points and exception-management
software logic help protect equipment
and keep operations moving. Those
safeguards have value, but they

also introduce additional cost.
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- Damaged

Control the Pallet

./ Standard operations

Cost of Manual
Palletizing

- Exception workflows

- Operational
workarounds

- Additional logic
required
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For leaders evaluating automation
investments, there is a difference
between spending capital to expand
operational performance and
spending capital to compensate

for inconsistency. One creates

value while the other protects

the system from variability.

Not every source of variability can

be eliminated. Focus prevention
efforts on frequent, costly exceptions
while maintaining a clear process for
handling the variation that remains.

Reducing Risk at the Source

Rather than designing downstream
technologies to absorb inconsistency,
organizations have an opportunity
to reduce inconsistency at its
source. The objective is to create a
pallet that remains stable through
transport and automated handling.
A pallet that allows downstream
technologies to operate as intended
instead of constantly adapting

to unexpected conditions.

| 2



Where inconsistent load formation is
the cause, palletizing improvements
can help reduce variability, improve
predictability, and strengthen
automation performance.
Equipment selection should reflect
throughput, product and packaging
characteristics, load patterns

and flexibility requirements.

For high-throughput operations,
Alvey® conventional palletizers

are designed to create repeatable
load patterns and consistent pallet
quality capable of supporting
reliable downstream handling. For
operations managing changing SKUs,
evolving packaging formats and
greater flexibility requirements. Both
approaches are designed around the
same objective: creating a pallet that
supports operational performance

throughout the warehouse journey.

Every Move Has a Cost.

Every Connection Matters.
The hidden cost of pallet variability
rarely appears where the pallet is
created. It appears in the additional
labor, operational complexity,
storage inefficiencies and
exception management required
to accommodate it throughout

the rest of the warehouse. Pallet
integrity influences automation
effectiveness, operational resilience
and long-term return on investment.

The perfect pallet is not the end of the
line. It is the first control point in the
automation value chain that follows.

If you're evaluating warehouse
automation or looking to improve

the performance of an existing
operation, start by understanding

the complete pallet journey.
Intelligrated can help you identify
where pallet variability may be
creating downstream costs and
assess opportunities to improve pallet
integrity through Alvey® conventional

palletizing, robotic palletizing or
broader integrated system design.

Map your pallet journey.

Quantify the cost of variability.

Discover how improving
pallet integrity can reduce
operational risk, strengthen
automation performance and
improve the return on every
downstream investment. .

Explore Palletizing Solutions
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https://automation.honeywell.com/us/en/products/warehouse-automation/solutions-by-technology/palletizing-depalletizing/palletizing

