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ROBOTICS IN PACKAGING

NEW GENERATION OF ROBOTS DESIGNED TO WORK WITH HUMANS

P

ackaging is undergoing a second industrial revolution as automation, the Internet of
Things, Big Data and Robotics lead the industry to new levels of capacity, efficiency and
safety. In this eBook, sponsored by Universal Robots, we learn how packaging is moving beyond industrial robots to systems that are designed to safely work alongside humans in
manufacturing mass products with a human touch. Collaborative robots—also known as “cobots”—are changing the way consumer products are built.
Take a look to see how cobots are helping to create more efficient enterprises. Understand the
difference between the new generations of collaborative robots and earlier industrial robots. See
how robots that mimic human actions offer flexibility and easy programming. Imagine tomorrow’s manufacturing plant, where humans and robots work side by side in a safe environment.
Let the information in this eBook help you envision a profitable future for your business. PS
JOHN K ALKOWSKI

Gro u p E d i t o r i a l D ire c t o r
k a l k o wsk ij @ b n p m e d i a .c o m

3
TO FIRST ARTICLE

packagingstrategies.com

BACK TO CONTENTS

ROBOTICS WITHIN REACH
SPONSORED BY:

E-COMMERCE GROWTH DRIVES COLLABORATIVE INNOVATION
FOR AUTOMATED WAREHOUSES

E

-commerce shows no sign of slowing, and it’s driving
unprecedented demand for fulfillment operations to
pack and ship all of those ordered goods. Because the
work is repetitive and requires high accuracy to reduce costly
errors or returns, it’s ideal for automation. There are challenges, however.
Warehouse processes such as order fulfillment require the
ability to recognize and pick a wide range of items that are different sizes, weights and materials, and that are often jumbled
together in bins. Meanwhile, human workers are still needed for
processes that are performed next to the packaging operation.

With low upfront costs and fast return
on investment, cobots add value even
in tight-margin operations.
ible implementation and easy programming for changeable
operations, and once a risk assessment is performed, cobots
can operate safely right next to human workers. With low

With that combination, collaborative robots, also known
as “cobots,” fit the automation bill perfectly. Cobots offer flex4
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upfront costs and fast return on investment, cobots add value
even in tight-margin operations.

OPEN DEVELOPMENT ENVIRONMENT
DRIVES INNOVATION
A new open development environment is enabling innovative cobot-based systems that are ideal for warehousing applications. Universal Robots, the Denmark-based pioneer of
collaborative robots and worldwide sales leader, launched the
Universal Robots + open development environment in 2016
and had more than a hundred participants in the first year.

Automating the bagging and shipping
process can increase productivity
by up to 10 times over manual labor.

and shipping process can increase productivity by up to 10
times over manual labor.

Systems based on this open platform can be incorporated into many manual logistics applications, such as merchandise sorting and outbound bagging, labeling and shipping. New cobot-based sorters with intelligent grippers and
sophisticated vision systems and software can sort tens of
thousands of items per hour. And automating the bagging

THE “HOLY GRAIL” OF FLEXIBLE GRIPPING
Robots are typically programmed using 3D software
models of the items they need to handle. In the supply chain
industry, however, robots must handle millions of different
items. The challenge is to teach robots to pick things they’ve
5
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This flexible grasping technology has been the “holy
grail” in robotics research. It is now available in a new system
that combines an easy-to-program collaborative robot arm,
computer-vision and machine-learning systems, and a gripper with sensor feedback. The system can be incorporated
into fulfilment and warehousing systems to improve productivity and accuracy, and reduce costs.

COLLABORATIVE SYSTEMS
ADDRESS WORKER SHORTAGES
Automation is critical for the material-handling industry to maintain growth despite labor shortages. Companies
struggle to find, train, and retain workers, especially during
peak seasons. And repetitive, low-skill warehouse jobs lead
to worker dissatisfaction, lack of accuracy or quality, and
repetitive injuries.
Collaborative robots automate repetitive tasks with easy
in-house programming and flexible redeployment. With the
cobot’s built-in safety mechanisms, human operators can
work safely right alongside the robotic system, performing
higher-value tasks such as system controls, management
and quality assurance.

never handled before, just as a person can, from an unstructured environment such as a bin or tote.

The challenge is to teach robots
to pick things they’ve never handled before,
just as a person can.
6
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Automation is critical for the
material-handling industry to maintain
growth despite labor shortages.
Consumers continue to demand products that are customized, high quality, and delivered overnight, so warehouse
and fulfilment centers must automate to compete. Advances
in collaborative robots—and collaborative innovation—will
keep operations running smoothly and cost-effectively. PS
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AUTOMATED PACKAGING VS MANUAL: REDUCING LABOR COSTS
by DAVID ROBERGE, Industrial Packaging marketing manager

DO YOU PRODUCE ENOUGH
TO JUSTIFY AN AUTOMATIC
SHRINK WRAPPER?
When do you know it’s time to
automate your packaging processes?
Sometimes it isn’t clear until it’s too late
and you are missing your deadlines for
delivery due to a sudden increase in demand that you hadn’t planned for. The
overhead cost for an in-house employee to manually package your products
may outweigh the cost of automated
packaging machinery, it just isn’t obvious that a capital investment like this
will have the quick ROI you need.
So how can you determine when
automation is necessary?
It’s all a function of how many pack9
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ages per minute (PPM) you need and how much you are currently spending on labor. Here’s a rundown of the pros and cons
of going automatic or staying manual with your packaging line:

weigh out the available options. We just don’t see the
future benefits of the initial cost being returned quickly.
• Sometimes spending more than anticipated upfront
can save your business big money in the not-so-long
term! Think beyond this month or this quarter, or
sometimes this year, when making your decisions to
make a capital investment.

YOUR EQUIPMENT
MANUAL PACKAGING EQUIPMENT
LOWER CAPITAL INVESTMENT
• It’s cheaper initially, so no need to worry about a large
investment.

AUTOMATED PACKAGING MACHINERY
Automated packaging can reduce your staff headcount.
• Example: You have one employee working a specific
part of your packaging line manually. Let’s just say
their pay is $15.00 per hour, fully loaded. This includes Social Security payments, worker’s comp, unemployment insurance, etc. This employee costs over
$31,200 per year.
• Even if you hire temporary labor and you are paying
them minimum wage, each employee is costing your
business over $20,000 per year (in Massachusetts anyways). Purchasing an Automatic L-Sealer could potentially pay itself off in one year while also eliminating
one employee from your payroll.

ODD SHAPED/UNUSUAL/LARGE PRODUCTS
• If you have a product you are packaging that is oddly shaped, unusual in nature or if the product is very
large, it may not be easily automated. A packaging specialist that understands your business and can be a
huge benefit with determining when and if automation is a viable option for your packaging line.
You might not be taking a long-term view of the true cost.
• Often times, when we see a price tag, all we really see
is dollar signs. By not giving much thought to the initial dollar amount, we don’t give ourselves a chance to
10
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YOUR NEEDS

• How many hours does the line run?
• If you eliminate 1 position, the savings is anywhere
from $25,000 to $35,000 or more annually, again depending on your labor cost structure.

How many packages per minute do you need?
• Is your packaging speed determined by upstream production (your product is spitting out at X/min)? If so,
your production speeds set your PPM.
OR
• Is your product accumulated and brought over to the
packaging equipment in bulk? If so, your packaging
machine sets the PPM. If you are accumulating before
packaging you could run 1 day on the packaging lines
instead of 2, you just need equipment that runs fast
enough. There is a potential to save $6,000 annually
depending on your labor cost structure.

Take a few minutes to go over your current annual costs
and weigh your options when you are pondering packaging
automation. PS

David Roberge is the marketing manager at Industrial Packaging, a
multi-service flexible packaging supplier and contract packager based
in Massachusetts. Roberge enjoys learning about the psychology behind
consumer packaging, and sharing the knowledge that he and the team at
Industrial Packaging has gained over their 65 years in business. Roberge has
written over 150 blogs covering flexible packaging topics that range from
upcoming design trends to packaging line automation. He has also developed
multiple eBooks and free tools to help manufacturers and distributors reduce
operating costs and positively impact revenue growth with flexible packaging.

If you could run the line faster, could you reduce labor costs?
• How much are you spending on labor to run your
packaging line?

11
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KNOW YOUR MACHINE:
INDUSTRIAL ROBOTS VS. COBOTS
by CORY ROEHL, robotics engineer at CNC Solutions LLC

I

n the manufacturing industry, we find that outfits looking
to make a robotic purchase often have some misconceptions about the technology they want to implement. For
example, robotics used by large auto manufacturers is very
different from the robotic tending machines used in other
factories, and aside from appearance, it’s not widely known
by business executives and purchasing agents what those
differences entail. There are significant contrasts in capacity,
safety and programming that are important for anyone looking to make an automation upgrade to fully understand.

A cobot can assist employees with work that may be too
dangerous, strenuous, or tedious for them to accomplish on
their own, creating a safer, more efficient workplace without
eliminating factory jobs involved in the actual fabrication of
a product. By contrast, industrial robots are used to automate
the manufacturing process almost entirely without human
help on the manufacturing floor. This, in turn, frees up employees for more meaningful tasks that are less mundane and
are less prone to repetitive motion injuries.
Cobots are also more easily programmable than industrial robots because they are capable of “learning” on the job.
A factory worker can reprogram a cobot simply by moving
the arm along the desired track. From there, the cobot will
remember the new movement and be able to repeat it on its
own. Industrial robots cannot be so easily reprogrammed,
and require an engineer to write new code for any changes in
process to be implemented.

KEY DIFFERENCES BETWEEN
COBOTS AND INDUSTRIAL ROBOTS
The simplest way to understand how cobots and industrial robots differ, is that cobots are designed to work alongside
human employees, while industrial robots do work in place
of those employees.
12
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However, due to their size and need for working in close
proximity to humans, cobots are not designed for heavy manufacturing. Industrial robots can handle heavier materials like
those used in auto manufacturing, and also require safety cages to keep humans out of the workspace, while cobots are safe
enough to function around people and don’t require the same
kinds of safety infrastructure industrial robots do.

COMMON MANUFACTURING
INDUSTRY MISCONCEPTIONS
Robots have a lot going for them in terms of reducing
safety risks to employees, improving efficiency and cutting
overhead costs, but unfortunately we frequently encounter
misunderstandings about how best to incorporate robotic solutions. For example, purchasers occasionally expect
their cobots to replace low-skilled factory workers entirely,
or take on heavy manufacturing work better suited for an
industrial robot.
As previously explained, cobots are specifically designed
to work in conjunction with human workers, and perform
best as a minimally disruptive solution to safety concerns and
efficiency inhibitors. Don’t forget that industrial robots still

Getting the UR10 cobot up and running at Voodoo
Manufacturing in Brooklyn, New York, took just a few hours.
have their place in manufacturing, and cobots should not be
considered a lower-cost shortcut towards fully automating
the workplace, when they have so much greater potential to
13
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in capacity and application, one should not expect the cost or
engineering required for both machines to be analogous. Some
cobot brands have customizable pre-engineered designs that
reduce the cost and time necessary for tailoring your automated
solution to your application, however, some operations will inevitably benefit more from greater levels of customization. Industrial robots are also a viable in both custom and standard
models depending on the application, and these larger and more
complex robots have a proportionate cost associated with them
as well. Cost and the necessary engineering involved is entirely
dependent on the needs of the customer, and being open to a
wide array of solution s is the best approach to robotics. PS
Want a quick checklist to help you determine what kind
of robot best meets your needs? Download the cheat sheet
on how to choose between collaborative and traditional
industrial robots.

At Paradigm Electronics in Toronto, Canada, a robot polishes
loudspeaker cabinets in tandem with an employee.

Cory Roehl has more than 10 years of experience in robotic engineering at
CNC Solutions LLC in Wisconsin, designing components and kits for the
Universal Robot line,. He also creates and implements new automation
components in the manufacturing production field, including 10DER, an
industrial robotic programming solution. He has a BFA in Industrial Design
from the University of Wisconsin-Stout.

revolutionize manufacturing when implemented correctly.
Another area where we see some confusion is in regard to
customization options and costs. Cobots and industrial robots
can both be customized, but due to their size and differences
14
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WHY FASTER MACHINES AREN’T ALWAYS BETTER

W

by DAVID ROBERGE, Industrial Packaging marketing manager

hen the pace of sales overwhelms the
pace of production, the immediate
response is often to increase packaging line speed, usually by buying the latest
machinery. But before investing in high-speed
tablet counters, desiccant inserters, cappers and
neck banders, consider how a faster machine
may affect the other steps in the packaging line.
John Deitz, president of packaging machinery
manufacturer Deitz Company, offers these tips:

BOTTLENECKS
It seems sensible to replace the slow machine
causing a bottleneck but a new machine that runs
much faster than the rest may cause new bottlenecks downstream as other machines cannot
keep pace. Then turntables, conveyors and accessories need to
be added to manage the differences in speed. Since a packaging line moves only as fast as its slowest element, every ma-

chine in the line needs to operate at or above the desired speed.
It is vital to consider upgrading the other machines at the same
time to achieve the faster rate of production desired.
15
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BUYING TOO MUCH MACHINE

LABOR

Given the growing economy, it may be tempting to
buy machinery capable of handling the rosiest sales projections. But investing in more speed and capacity than
is needed not only increases costs today without a corresponding benefit but it also adds the risk that if and when
the projected growth is achieved, the machinery may need
repair or replacement, or worse, it may be made obsolete
by new technology. Consider building an entry level packaging line with automated technology that delivers the required speed now and can also be upgraded to keep pace
with growth.

Automating manual tasks such as inserting a desiccant
into a bottle immediately increases production rates and
saves on labor. But as the packaging line becomes faster and
more automated, it also becomes more complex and downtime more expensive. This may require investing in a fulltime line maintenance and operations person who can manage fast changeovers and keep production moving.
To get the most ROI on faster machinery, consider the
overall packaging line as a system and add automated machinery incrementally to keep pace with production while
minimizing both the risk and the cost. PS

16
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THE FACTORY OF 2035
by ESBEN ØSTERGAARD, Universal Robots chief technology officer

I

t’s a safe bet that the factory of 2035 will look vastly different than the factory of today, but probably not the way
one would expect. Ever since the first Industrial Revolution when mechanization, water and steam power started to
automate work previously carried out manually, more work
has been taken on by machines. Each technological advancement—from computers and robotics to the internet—has
brought about additional automation. Now, an increasing
number of manufacturers are moving to “lights out factory”
setups that can produce goods people demand quickly, with
consistently high quality, at unprecedented low cost and with
little human intervention.
Ironically, at the very moment when the ‘lights out factory’
has started to gain traction in actual manufacturing setups, a
quite different global consumer trend has emerged. From craft
beers to handmade and sometimes completely personalized
luxury goods, products that feature the unambiguous imprint
of human involvement are in demand like never before.

Using cobots can add uniquely human value
to mass-produced goods.
17
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others in the form of robots, artificial intelligence and so on
but actual human beings, with human bodies, human experiences, human frailties and human stories to tell. This is
something that technology cannot replace, because technical
artifacts are simply not human.
This trend is why we at Universal Robots believe the
Factory of 2035 will feature workers collaborating with robots performing tasks more in line with their human talents
and capabilities.
Despite peoples’ fear that technology—specifically robots—replaces humans, history shows that technological advances—including those that give rise to industrial revolutions—are actually net job creators. There is, however, a certain
displacement involved. Automation does make certain tasks
redundant—and thus likely to disappear—but it also creates
new tasks. The new jobs that society creates in the wake of disruptive technological advances are created in different fields.
Universal Robots believes mass demand for the human
touch, or what is often described as “mass personalization,”
will never be met by large-scale lights-out manufacturing nor
by traditional craftspeople working in their own small shops.
Society seems to be demanding both the quality, sophistica-

Medical device manufacturer Tegra Medical in Boston
installed three UR robots and was able to free up 11 full time
positions relieved from repetitive machine tending tasks.
I think of this trend as ‘the return of the human touch,’
and I believe that demand for it is driven by the fundamental
human need to connect with others. Not with simulations of
18
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tion and low cost associated with mass production, and the
human touch you get from something hand crafted.
We refer to the re-introduction of the humanity to manufacturing, especially as it relates to the use of our collaborative robots, or cobots, as ‘Industry 5.0.’ Setups of ‘Industry
5.0’ will make products with a high value add—where the
added value constitutes human touch. Workers who will be
needed in Industry 5.0 factories are workers who have particular value to add to the product in question. They must
have expertise in an area that is required to give the product
the degree of human touch the market demands.
What will not be needed are workers who spend their
days performing boring, repetitive tasks or dangerous work.
Robots and other machinery can and will do this work better.

In 2035, lights-out factories will be a vital part of product
manufacturing. The world needs millions of products that do
not require any human touch in order to be valuable. But there
will also be many more Industry 5.0 factories in 2035, and these
factories will employ workers with uniquely human skills.
These jobs will not ensure that people everywhere love their
jobs—they won’t lead to any utopia. But I believe that these job
and associated employment trends will help to humanize labor
and make the world a better place in which to work. PS
Esben Østergaard is chief technology officer at Universal Robots and is
responsible for the enhancement of existing UR robots and the development
of new products. He holds a Ph.D. in robotics. Østergaard is one of the
inventors behind the Universal Robots. In 2005, he founded the company
together with two of his research colleagues. Since then, Universal Robots has
garnered about 65 patents.
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LOWERING AUTOMATION COSTS OPENS DOOR
FOR WIDER IMPLEMENTATION

A

s costs decline for implementing automation, even
small- to medium-sized consumer packaged goods
companies (CPGs) are beginning to see the value in
taking steps toward automating operations, according to the
2017 Evolution of Automation industry research report.
Produced by PMMI, The Association for Packaging and
Processing Technologies, the report also addresses CPG automation pain points such as implementation, incorporating
design changes to maximize technology, the gap in skilled
labor and the continued development of industry standards
for automation.
Based on interviews and references from CPG companies,
the 2017 Evolution of Automation report outlines the trends
driving manufacturing automation including keeping up with
demand, worker safety, preventing waste and new package
designs. However, despite these trends, the automation adoption process is a gradual one, providing ample time and opportunity for OEMs to deliver machines that meet end-users’

needs. Investments in automation can help with issues such
as labor, line efficiency, changeover time and much more. Increasing automation allowed 68 percent of companies surveyed to create new jobs.
The infographic (click here to view full infographic)
visualizes key data obtained from the report, and details
present and future automation solutions for the packaging
industry. PS
20
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SAFETY AND COMPLIANCE CONSIDERATIONS
IN THE AGE OF INDUSTRY 5.0

A

ccording to IDC Manufacturing Insights, there is a
growing preference to invest in manufacturing automation compared to investment in innovation processes as it offers more tangible benefits and a clear returnon-investment (ROI). Particularly in countries where wages
are increasing, companies will be looking for fast productivity gains that allow organizations to continue to be competitive while guaranteeing high wages.
Moreover, as we move closer to achieving the Industry
5.0 vision—where man and machine work together on the
smart factory floor—the need to consider the safety and compliance requirements of this new kind of workplace has become paramount.
This is especially because unlike traditional factories, the
smart factory depicts a scene in which employees work sideby-side with collaborative robots or “cobots” using these robots as a multi-functional tool, like a screwdriver, packaging
device or palletizer.

Collaborative robots are made to safely work alongside
humans in the packaging environment.
21
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Ensuring the safety of this type of working environment
becomes particularly vital when bearing in mind that 85 percent of manufacturers now consider the connected workforce
being commonplace in manufacturing by 2020.
Taking into account the changing nature of manufacturing processes globally, new guidelines on how to ensure the
safety of human workers in collaborative robotic systems were
published by the International Organization for Standardization (ISO) in February 2016.
The ISO/TS 15066 guidelines were developed as a supplementary document to support the ISO 10218 “Safety Requirements for Industrial Robots” standard. ISO/TS 15066 is
a comprehensive document which aims to help integrators of
robotic cells conduct risk assessments when installing collaborative robots.
As a leading manufacturer of collaborative robots, Universal Robots has spent a significant amount of time ensuring
that its robots are not just meeting compliance standards, but
that they are taking safety to the next level in the same way
Universal Robots’ technology helps advance productivity and
process innovation for companies across the globe. In fact,
due to the advanced safety functions embedded within Uni-

At Etalex in Quebec, Canada, a safety scanner alerts the
UR10 robot tending the press brake to slow down to 20% of
regular speed as soon as employees cross the yellow line.
versal Robots’ patented safety system, robots can be operated
cage-free (subject to risk assessment) in the vast majority of
the thousands of applications now installed worldwide.
Universal Robots’ patented adjustable safety system allows
users to adjust a range of parameters in order to reduce the
risks involved with implementing an industrial robot applica22
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Using the advanced functions embedded within Universal Robots’
patented safety system, robots can be operated cage-free in
many applications.

tion. These include limiting the force, speed, power
or momentum of the robot, or restricting its workspace using safety boundaries, in order to reduce
risk of injury. For example, the speed of Universal Robots’ cobots can be reduced while the worker
is working beside it to minimize the possibility of
contact with staff.
Undoubtedly, the collaborative workforce featuring human and robots complementing each other in
their roles offers significant opportunities to enhance
manufacturing productivity, innovation as well as
safety and overall job satisfaction in the workplace.
While a conventional approach toward robot safety
is necessary, there is still a lot of ongoing research into
how we can define practical guidelines to ensure safe
human-robot interactions in order to ultimately unleash the full potential of collaborative robots. It will
certainly be interesting to see how this will work. PS
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would like to thank its sponsor for supporting this eBook.

We hope you learned more about robotics in packaging.

